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SUBJECT INDEX

PAGE PAGE

121 VT 017 041 140
OPPORTUNITIES IN CLOTHING: FASHION,
MERCHANDISING.

VT 017 071 142
DRESS: THE CLOTHING TEXTBOOK.

ULLELE_CUEBILAiLUM
139 VT 017 266 156

1971-1972 GUIDE TO COLLEGE MAJORS.
VT 017 605 166
LET'S PUT 'EM TOGETHER.

162
LULLELE_ELAUNiNa
VT 017 266

169 1971-1972 GUIDE TO COLLEGE MAJORS.

171

129

LLDIUNa
VT 017 041 140
OPPORTUNITIES IN CLOTHING: FASHION,
MERCHANDISING.

LOUNILATIQN_IIIIQUGUI_LEAUaal
VT 017 029
LOOKING FORWARD TO A CAREER:
WRITING.

VT 017 263
REPROGRAPHICS IN BUSINESS
EDUCATION.

156

140

155

LOMUILAIIQUa
VT 017 386 160
COME TO WORK WITH US IN A TELEPHONE
COMPANY. SEXTANT BEGINNING SERIES.

VT 017 387 161
COME TO WORK WITH US IN A TV
STATION. SEXTANT BEGINNING SERIES.
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VT 017 798
PEOPLE AND CHOICES (PAC) CAREER
FOLIOS. SET 6: COMMUNICATION,
TRANSPORTATION, TEXT AND TEACHER'S
GUIDE.

SUBJECT INDEX

PAGE PAGE

AUETuAl_aL9IME5.
VT 016 682 131

CAREER EDUCATION ACTIVITIES THROUG-I
WORLD OF WORK RESOURCES.

LQEEUNCE_ELEOEI5
UIMMUNIII_CAILLELEa VT 016 645 129
VT 016 534 123 NURSING CARE OF PATIENTS WITH

POWER EQUIPMENT CURRICULUM GUIDE INTERNAL OR EXTERNAL PACEMAKERS. A
FUR CALIFORNIA COMMUNITY COLLEGES. NURSING CLINICAL CONFERENCE.

VT 016 594 123
ANALYSIS OF A NEW CONCEPT AND GIINIERYAILLIN_LIDLAILQN
IMPLEMENTATION IN COOPERATIVE VT 016 609 125
HEALTH TRAINING. A COURSE OF STUDY GUIDE IN RANGE

VT 016 606 125 MANAGEMENT, FORESTRY, AND
COMMUNITY NURSE REFRESHER CONSERVATION.
CURRICULUM GUIDEc. VT 017 207 150

VT 016 776 134 CAREER OPPORTUNITIES: ECOLOGY,
APPROVED ARTICULATION COMMITTEE CONSERVATION, AND ENVIRONMENTAL
REPORT. CONTROL.

VT 016 794 135 VT 017 321 157
RECREATION EDUCATORS LET'S GO TO A FISH HATCHERY. LET'S
INSTITUTEWORKSHOP HIGHLIGHTS: GO SERIES.
PREPARATION OF RECREATION
LEADERSHIP CURRICULUM. CQUaULIANTS

VT 016 633 127
LUEUIERS SAFETY IN INDUSTRY, INSTRUCTOR
VT 017 022 139 JUTLINE. INSTRUCTOR INSTITUTE.
LARRY LEARNS ABOUT COMPUTERS.

VT 017 084 142 usaumER ECQW/BILS
BRIGHT FUTURE CAREERS WITH VT 017 177 ED 068 679 148
COMPUTERS. TEACHER'S ANSWERS TO THE CONSUMER

AND HIS DOLLARS: 4 WORKBOOK AND
STUDY GUIDE.
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SUBJECT INDEX

PAGE

VT 017 178 ED 068 680 148
THE CONSUMER AND HIS DOLLARS: A

WORKBOOK AND STUDY GUIDE.
VT 017 179 ED 068 681

THE CONSUMER AND HIS DOLLARS.

PAGF

VT J17 339 ED 058 717 155
RESOURCE MANUAL FJR THE DEVELOPMENT
OF COOPERATIVE VOCATIONAL EDUCATION

149 PROGRAMS UNDER THE VOCATIONAL
EDUCATION ACT OF 19S3, AS AMENDED
P.L. 90-576.

L.Quaudia LDuLAIIQU
VT 017 178 ED 068 680 148

THE CONSUMER. AND HIS DOLLARS: A
WORKBOOK AND STUDY GUIDE.

VT 017 179 ED 068 681 149
THE CONSUMER AND HIS DOLLARS.

UNILNUILIa_EDuULIUN
VT 017 063 ED 068 664 141

CAREER EDUCATION: IN-SERVICE
TEACHER TRAINING PROGRAMS AVAILABLE
10 THE PUBLIC SCHOOLS, 1972-1973.

0101265.

VT 017 078
THE PROFESSIONAL COOK: HIS
TRAINING, DUTIES AND REWARDS.

USIEE119IIY.E. f&UCAIIQU
VT 016 631
OKLAHOMA COOPERATIVE VOCATIONAL
EDUCATION. A COURSE OF STUDY.
CURRICULUM MATERIAL.

LLIWEERAILIE_MaEAMs
VT 017 176 ED 068 678
COOPERATIVE WORK EXPERIENCE
COORDINATORS, MANUAL.

142

27

;.uaiaLuArilas
VT 017 176 ED 068 578
COOPERATIVE WORK EXPERIENCE
COORDINATORS' MANUAL.

VT 017 217
COORDINATED VOCATIONAL ACt,DeMIC
EDUCATION INDIVIDUAL PROJI1CTS.

148

152

LUEILLUBRICuLud
VT 016 613 126
ADMINISTRATION OF JUSTICE EDUCATION
(PART I). FIVE CORE CURRICULUM.

VT 016 770 ED 067 509 134
MODEL CURRICULA FOR VOCI'ATIONAL AND
TECHNICAL TEACHER EDUCATION: REPORT
N3. IV. A FOUNDATION FOR
PERFORMANCE-BASED INSTRUCTION.
FINAL REPORT.

LUEIKEiRDNUENCE_salQ2Li
VT 016 646 129
GUIDES FOR PRIVATE VJCATIONAL AND
HJME STUDY SCHOOLS.

148 CUidETOLOGISI1
VT 017 089
HAIRDRESSING AND COSMETOLOGY: A
GLANCE BACK...A FOCUS ON THE
PRESENT.

1.43
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CUMEILI1Q5A
VT 017 089
HAIRDRESSING ANU COSMETOLOGY: A
GLANCE BACK...A FOCUS ON THE
PRESENT.

SLOWLE_EYLLUATIL-AN
VT 016 185
THE FOUR-STEP METHOD OF
INSTRUCTION. A PROGRAMMED COURSE
FOR OCCUPATIONAL INSTRUCTORS.
MODULE 6.

SUBJECT INDEX

PAGE

143

122

LQUEU_OLUELIIYEa
VT 017 469 ED 069 876 164
JEVELOPING VOCATIONAL INSTRUCTION.

LLUBS.E_LANILAIION
VT 017 469 ED 069 876 164

DEVELOPING VOCATIONAL INSTRUCTION.

L.EILII_LEISANLE1
VV 017 014

TIM LEARNS ABOUT MUTUAL FUNDS.

C.EILE
VT 017 426

A JOB WITH A FUTURE IN LAW
ENFORCEMENT AND RELATED FIELDS.
JOBS WITH A FUTURE SERIES.

CIABLUILUNL12ESILIY
VT 016 594
ANALYSIS OF A NEW CONCEPT AND
IMPLEMENTATION IN COOPERATIVE
HEALTH TRAINING.

138

163

123

PAGE

C,LIEELCsILUE UEULLELIEUL
VT 01:i i81 111
FIRST STEPS: PLANNING A CAREER
DEVELOPMENT ACTIVITY IN YOUR
CLASSROOM.

VT 016 770 ED 067 509 134
MODEL CURRICULA FOR VOCATIONAL AND
TECHNICAL TEACHER EDUCATION: REPORT
NO. IV. A FOUNDATION FOR
PERFORMANCE-BASED INSTRUCTION.
FINAL REPORT.

VT 017 184 ED 068 684 149
PROJECT PEOPLE OF PEORIA: CAREER
AWARENESS AND EXPLORATION.

VT 017 605 166
LET'S PUT 'EM TOGETHER.

VT 016 268 122
MANUFACTURING. INDUSTRIAL ARTS FOR
THE MIDDLE GRADES.

VT 016 534 123
POWER EQUIPMENT CURRICULUM GUIDE
FOR CALIFORNIA COMMUNITY COLLEGES.

VT 016 606 125
COMMUNITY NURSE REFRESHER
CURRICULUM GUIDE.

VT 016 612 125
SAFETY IN INDUSTRY, INSTRUCTOR
OUTLINE-CONSTRUCTION SAFETY, PILE
DRIVING AND COFFERDAMS.

VT 016 613 126
ADMINISTRATION OF JUSTICE EDUCATION
(PART I). FIVE CORE CURRICULUM.
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SUBJECT INDEX

PAGE

VT 016 635 127
WORLD OF WORK. A HANDBOOK FOR
TEACHERS AND COUNSELORS.
OCCUPATIONAL-VOCATIONAL GUIDANCE IN
THE ELEMENTARY GRADES.

VT 017 185 ED 068 685 149
INDUSTRIAL ARTS IN THE ELEMENTARY
SCHOOL PROGRAM: MOTIVATION FOR
LEARNING IN KINDERGARTEN TO GRADE
4.

VT 017 212 151
COORDINATED VOCATIONAL ACADEMIC
EDUCATION FIRST YEAR CURRICULUM.

VT 017 219 153
COORDINATED VOCATIONAL ACADEMIC
EDUCATION SECOND YEAR CURRICULUM
(1970-71).

VT 017 243 154
THE GREGG/MCGRAW-HILL PROGRAM
PLANNING GUIDE FOR HEALTH
OCCUPATIONS EDUCATION.

VT 017 575 165
TYPEWRITING: BUSINESS EDUCATION
CURRICULUM GUIDE. INSTRUCTIONAL
MATERIALS FOR USE WITH
DISADVANTAGED STUDENTS IN
VOCATIONAL EDUCATION.

VT 017 633 167
HOME ECONOMICS EDUCATION -- SYLLABUS.

allaucuLum_ELANcula
VT 016 747
A GUIDE FOR ESTABLISHING A HOME
ECONOMICS RELATED OCCUPATIONS
PROGRAM.

132

p

VT 017 216
COORDINATED VOCATIONAL ACADEMIC
EDUCATION INSTRUCTIONAL MATRIX.

UAIA_EBOICESSIU
VT 017 022
LARRY LEARNS ABOUT COMPUTERS.

VT 017 084
BRIGHT FUTURE CAREERS WITH
COMPUTERS.

UAL9.2.ELUss1t1a_acLEAIIQUi
VT 016 870
YOUR FUTURE IN COMPUTER
PROGRAMMING. ARCO-ROSEN CAREER
GUIDANCE SERIES.

12ItIbl_tbA1i1fi
VT 017 044
YOU AND YOUR JOB: FINDING IT,
GETTING IT, KEEPING IT.

VT 017 804
DECIDING: TEXT AND LEADER'S GUIDE.

DELISILIN_MA&LNfi_alLLI
VT 017 804

DECIDING: TEXT AND LEADER'S GUIDE.

152

139

14?

136

1.40

170

170

DECLUONS
VT 017 804 170

DECIDING: TEXT AND LEADER'S GUIDE.
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aELIAULLAINi
VT 017 247

DICTIONARY OF PERSONNEL AND
GUIDANCE TERMS INCLUDING
PROFESSIONAL AGENCIES AND
ASSOCIATIONS.

UENILL_ALLLSIAtILa
VT 017 767
THE DENTAL ASSISTANT. TEXT AND
INSTPUCTOR'S GUIDE.

UNIT-51BI
VT 016 846
YOUR FUTURE IN DENTISTRY.
ARCO-ROSEN CAREER GUIDANCE SERIES.

UNTISTS
VT 016 846

YOUR FUTURE IN DENTISTRY.
ARCO-ROSEN CAREER GUIDANCE SERIES.

SUBJECT INDEX

PAGE

aiuloverEi
155 VT 017 247

DI-TIONA.RY flF PERSONNEL AND
SU.,,CANCE TERMS INCLUDING
PR1FFSSITINAL AGENCIES AND
AS:OCIATIONS.

168 VT 017 266
197'1-1972 GUIDE T3 COLLEGE MAJORS.

DL ANIAGEQ YOUTU
VT J17 575

135 TYPEWRITING: BUSINESS EDUCATION
CURRICULUM GUIDE. INSTRUCTIONAL
MATERIALS FOR USE WITH
DISADVANTAGED STUDENTS IN
VOCA'IONAL EDUCATION.

135

DLYLLOPKINIAL_LuIDL1LE
VT 017 104 143
K-12 GUIDE FOR INTEGRATING CAREER
DEVELOPMENT INTO LOCAL CURRICULUM.

REPEL MENIAL ERILWIMIL
VT 016 635
WORLD OF WORK. A HANDBOOK FOR
TEACHERS AND COUNSELORS.
OCCUPATIONAL-VOCATIONAL GUIDANCE IN
THE ELEMENTARY GRADES.

127

PAGE

155

156

165

alaTatuuTivE EUCATICIU
VT 016 676 131
MARKETING CLUSTER PROGRAM.

VT 016 982 137
PHYSICAL DISTRIBUIION. OCCUPATIONAL
MANUALS AND PROJE:TS IN MARKETING.
TE)T AND TEACHER'S MANUAL.

VT 017 023 139
MARKETING RESEARCH. OCCUPATIONAL
MANUALS AND PROJE:TS IN MARKETING.

VT 017 041 140
OPPORTUNI-IES IN CLOTHING: FASHION.
MERCHANDISING.

VT 017 134 146
YOUR CAREER IN SELLING.
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SUBJECT INDEX

PAGE PAGE

1' 017 211 151 VT 316 672 131

MATHEMATICS IN =KETING, TEXT AND INSTRUCTOR'S GUIDE FOR
TEACHER'S MANU,I., ID KEY. PRE-EMPLOYMENT SCHOOL BUS DRIVER
OCCUPATIONAL -LS AND PROJECTS EDUCATION COURSE.
IN MARKETING.

/T 017 265 155 ac.2Luay
YOUR JOB IN DISTRI UTION. VT 017 207 150

T 017 268 156 CAREER OPPORTUNITIES: ECOLOGY,
BASIL SALESMANSID, TEXT ANU CONSERVATION, AND ENVIRONMENTAL
TEACHER'S MANUA_ AND KEY. CONTROL.
OCCUPATIONAL mJALS AND PROJECTS
IN MARKETING. ECaULMIL_AVARENESS

VT 015 205 ED 068 622 120

2811E111AI OUR WORKING WORLD--CITIES AT WORK:
VT 015 236 120 TEXT, RESOURCE UNIT, AND ACTIVITY
SECONDARY VOCAr:HNAL INDUSTRIAL BOOK--TEACHER'S EDITION.
DRAFTING. A TE.4CHER'S OUTLINE FOR VT 017 011 138

USE IN ORGANIZ4TION AND MANAGEMENT SHELBY GOES TO WALL STREET.
OF INSTRUCTIONS.. VT 017 020 138

DANNY GRAHAM, BANKER.

L2BlatiA

VT 017 031 140 ElllUdILJUSEAKh
LOaKING FORWAP- TO A CAREER: VT 017 023
THEATER. MARKETING RESEARCH. OCCUPATIONAL

MANUALS AND PROJECTS IN MARKETING.
GLEAMAIILZ
VT 017 031 140 EQUDIBILS
LOOKING FORWAR- TO A CAREER: VT 016 984
THEATER. THE ECONOMICS OF MARKETING.

OCCUPATIONAL MANUALS AND PROJECTS
UEIYEA_IMAIIaL IN MARKETING. TEXT AND TEACHER'S
VT 016 669 130 MANUAL.

INSTRUCTOR'S GIJCDE FOR BASIC SCHOOL
BUS DRIVER'S CJJRSE. EQUUTAIN

VT 017 166
YOUR CAREER IN TEACHING.

139

137

147
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SUBJECT INDEX

PAGE

MICALI111_12132EULILINI_L/EYELQEMEULAU
VT 016 875 ED 068 641 136

A MODEL TO EVALUATE INSERVICE
PERSONNEL DEVELOPMENT IN
VOCATIONAL-TECHNICAL EDUCATION.

ELULAIILINALINIsTRATIOU
VT 017 116 144
FOUNDATIONS OF VOCATIONAL
EDUCATION. THE MERRILL SERIES IN
CAREER PROGRAMS*

VT 017 175 147
EDUCATING PERSONNEL FOR THE ALLIED
HEALTH PROFESSIONS AND SERVICES.
ADMINISTRATIVE CONSIDERATIONS.

IDUCAIIQU&L_AVAIIEBLaa
VT 017 266 156

1971-1972 GUIDE TO COLLEGE MAJORS.
VT 017 309 157
COAST GUARD ACADEMY: CADETS,
TRAINING, AND EQUIPMENT.

ELULALLIQUAL_LEAQUINATIQN
VT 017 212
COORDINATED VOCATIONAL ACADEMIC
EDUCATION FIRST YEAR CURRICULUM.

VT 017 214
COORDINATED VOCATIONAL ACADEMIC
EDUCATION GAMES AND PROJECTS.

VT 017 215
COORDINATED VOCATIONAL ACADEMIC
EDUCATION TRAINING GUIDES.

VT 017 216
COORDINATED VOCATIONAL ACADEMIC
EDUCATION INSTRUCTIONAL MATRIX.

151

152

152

152

0

PAGE

VT 017 217 152
COORDINATED VOCATIONAL ACADEMIC
EDUCATION INDIVIDJAL PROJECTS.

VT 017 219 153
COORDINATED VOCATIONAL ACADEMIC
EDUCATION SECOND YEAR CURRICULUM
11970-71).

VT 017 220 153
COORDINATED VOCATIONAL ACADEMIC
EDUCATION PROMOTIONAL KIT.

EauLAILQual_aemEa
VT 017 214
COORDINATED VOCATIONAL ACADEMIC
EDUCATION GAMES AND PROJECTS.

EULLIAILDNALAEEDL5
VT 017 407
ELECTRONICS TECHNICIAN.
PREVOCATIONAL SERIES.

152

161

EDULALIQUAL_QBJECTIvfia
VT 017 342 ED 068 719 158
OORK EXPERIENCE EDUCATION RESEARCH
FOR ACCOUNTABILITY.

EQULAIICRAL_EHILIELaaff
VT 017 116
FOUNDATIONS OF VOCATIONAL
EDUCATION. THE MERRILL SERIES IN
CAREER PROGRAMS.

144
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'iDUCLAIIUUA.L_ELAJNIAlia
VT 017 070
PLANNING FACILITIES FOR
OCCUPATIONAL ECUCATION PROGRAMS.
THE MERRILL SERIES IN CAREER
PROGRAMS.

VT 017 116
FOUNDATIONS OF VOCATIONAL
EDUCATION. THE MERRILL SERIES IN
CAREER PROGRAMS.

LLUCAIIQUAL_BILIIIEcEL
VT 018 050
PEOPLE AND CHOICES (PAC) CAREER
FOLIOS. SET 4: SCIENCE AND
TECHNOLOGY. TEACHER'S GUIDE AND 10
FOLIOS.

VT 018 051
PEOPLE AND CHOICES (PAC) CAREER
FOLIOS. SET 2: TEACHING, SOCIAL
WORK, GOVERNMENT. TEACHER'S GUIDE
AND 10 FOLIOS.

ELELLIIIL_TLACJilla
VT 016 180
THE FOUR-STEP METHOD OF
INSTRUCTION. A PROGRAMMED COURSE
FOR OCCUPATIONAL INSTRUCTORS.
MODULE 1.

VT 016 182
THE FOUR-STEP METHOD OF
INSTRUCTION. A PROGRAMMED COURSE
FOR OCCUPATIONAL INSTRUCTORS.
MODULE 3.

SUBJECT INDEX

PAGE

141
VT 016 183
THE FOUR-STEP METHOD OF
INSTRUCTION. A PROGRAMMED COURSE
FJR OCCUPATIONAL INSTRUCTORS.
MODULE 4.

VT 016 184
144 THE FOUR-STEP METHOD OF

INSTRUCTION. A PROGRAMMED COURSE
FJR OCCUPATIONAL INSTRUCTORS.
MODULE 5.

VT 016 185
THE FOUR-STEP METRO) OF

171 INSTRUCTION. A PROGRAMMED COURSE
FOR OCCUPATIONAL INSTRUCTORS.
MODULE 6.

ELELLEUAL_AMLLAUCI_SlealUmai
VT 017 410
HOUSEHOLD APPLIANCE REPAIRMAN.
PREVOCATIONAL SERIES.

ELELIBMILLIELBNILIANa
VT 017 407
ELECTRONICS TECHNICIAN.

120 PREVOCATIONAL SERIES.

ELEUEDNIcs
VT 016 630
CURRICULUM FOR ELECTRONIC

121 INSTRUMENTATION.
VT D17 407
ELECTRONICS TECHNICIAN.
PREVOCATIONAL SERIES.

PAGF

121

121
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162

161

126

161
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SUBJECT INDEX

PAGE

LLEEENIABA_aStUEL
VT 016 635 127
WORLD OF WORK. A HANDBOOK FOR
TEACHERS AND COUNSELORS.
OCCUPATIONAL-VOCATIONAL GUIDANCE IN
THE ELEMENTARY GRADES.

VT 016 682 131
CAREER EDUCATION ACTIVITIES THROUGH
WORLD OF WORK RESOURCES.

VT 017 185 ED 068 685 149
INDUSTRIAL ARTS IN YHE ELEMENTARY
SCHOOL PROGRAM: MOTIVATION FOR
LEARNING IN KINDERGARTEN TO GRADE
4.

'iLEM.ENIABA aaliaLS..1113AIL.ULU
VT 017 524 164
RESOURCE UNIT FOR FAMILY LIFE
EDUCATION, LEVEL 5. LEARNING MORE
ABOUT HUMAN GROWTH AID DEVELOPMENT.
SUPPLEMENT TO THE CURRICULUM GUIDE
FOR SCIENCE, GRADES 4-5-6.

VT 017 557 165
RESOURCE UNIT FOR FAMILY LIFE
-EDUCATION, LEVEL 6. BECOMING AWARE
OF THE HEREDITY FACTOR AND ITS
INFLUENCE UPON REPRODUCTION.
SUPPLEMENT TO THE CURRICULUM GUIDE
FOR SCIENCE, GRADES 4-5-6.

,ImpLUYER LMELUYIE_BILATIDNabIE
VT 016 655
THE SUPERVISOR'S GUIDE TO LABOR
RELATIONS IN THE FEDERAL.
GOVERNMENT.

130

PAGE

EagLUIEB,5
VT 016 760 133

RECOROKEEPING RE:ITIREMENTS UNDER
THE WILLIAMS-STEIGER OCCUPATIONAL
SAFETY AND HEALTH ACT OF 1970.

imeLuitoi
VT 017 791

APPRENTICEABLE TRADE.

feLLatiNI_IRLEallEdi
VT 017 044
YOU AND YOUR JOB: FINDING IT,
GETTING IT, KEEPING IT.

VT 017 232
HOW TO GET A JOB.

169

140

153

E.MeLLA.M.E.NI_102.148.111aLLUi
VT 016 990 138
OPPORTUNITIES IN METEOROLOGY.

VT 017 044 140
YOU AND YOUR JOB: FINDING IT,
GETTING IT, KEEPING IT.

VT 017 084 142
OUGHT FUTURE CAREERS WITH
cOMPUTERS.

VT 017 129 145
TEENAGE JOBS.

VT 017 130 145
YOUR CAREER IN UNUSUAL OCCUPATIONS.
A PRACTICAL GUIDE TO SOME
OUT-OF-THE-ORDINARY JnBS.

VT 017 135 146
CAREERS IN SOCIAL SERVICE.
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SULJECi INDEX.

PAGE

VT 017 160 146
YOUR CAREER IN PARKS AND
RECREATION.

VT 017 162 147
YOUR CAREER IN THE WORLD OF TRAVEL.

VT 017 166 147
YOUR CAREER IN TEACHING.

VT 017 190 ED 068 689 149
OCCUPATIONAL RESOURCE MANUAL FOR
HAWAII.

VT 017 245 11:4

JOBS TO TAKE YOU PLACES--HERE AND
ABROAD. A GUIDE TO VOCATIONAL
OPPORTUNITIES IN EACH OF THE FIFTY

'STATES AND POSITIONS IN BUSINESS,
GOVERNMENT AND VOLUNTARY AGENCIES
ABROAD.

VT 017 406 161
FINDING A JOB THROUGH THE
NEWSPAPER. PREVOCATIONAL SERIES.

VT 017 764 168
ZOO CAREERS.

EBELLalad_21191.1EICATEEIS
VT 017 078
THE PROFESSIONAL COOK: HIS
TRAINING, DUTIES AND REWARDS.

VT 017 232
HCW TO GET A JOB.

EBELablad_iLILLS
VT 017 028

A CAREER IN THE MODERN OFFICE.
TEACHER'S MANUAL AND KEY. BOOKS
1-4.

142

PAGE

EUCALLUEEDiaa
VT 017 543 ED 069 881 165
TiE ENCYCLOPEDIA OF CAREERS AND
VuCATIONAL GUIDANCE, VOLUME I:

PLANNING YOUR CAREER.

EliaLata
VT 016 947 ED 058 650
METRICATION AT WORK, TRAINING
MANUAL.

ENRICUMENIAILII/ILIES.
VT 015 132
CAREER EDUCATION PRJSRAM. A
PROTOTYPE INSTRUCTIONAL SYSTEM FOR
CAREER DEVELOPMENT.

ENUALIUMZNIAL_EDUatalUbi
VT 017 132 ED 068 672

RECLAIMING THE EARTH: JOBS THAT
HELP IMPROVE THE ENVIRONMENT.

VT 017 207
CAREER OPPORTUNITIES: ECOLOGY,
CONSERVATION, AND ENVIRONMENTAL
CONTROL.

EQUIEMENIAALUTENAKE
153 VT 016 399

TRADEVMAN 1 AND C. RATE TRAINING
MANUAL.

137

120

145

150

122

139 EQUIEMENI_IIIILILALPU
VT 016 659 130
SAFETY IN INDUSTRIAL ARTS EDUCATION
FOR LOUISIANA SCHOOLS.

25
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SUBJECT INDEX

PAGE

EYALUAII014_11EIdala
VT 016 758
GUIDELINES FOR AGENCY INTERNAL
EVALUATION OF EQUAL EMPLOYMENT
OPPORTUNITY PROGRAMS.

EAULIIIE5
VT 017 070
PLANNING FACILITIES FOR
OCCUPATIONAL ECUCATION PROGRAMS.
THE MERRILL SERIES IN CAREER
PROGRAMS.

LAMILY_LIEE_LDU.CALIQU
VT 017 524
RESOURCE UNIT FOR FAMILY LIFE
EDUCATION, LEVEL 5. LEARNING MORE
ABOUT HUMAN GROWTH AND DEVELOPMENT.
SUPPLEMENT TO THE CURRICULUM GUIDE
FOR SCIENCE, GRADES 4-5-6.

VT 017 557
RESOURCE UNIT FOR FAMILY LIFE
EDUCATION, LEVEL 6. BECOMING AWARE
OF THE HEREDITY FACTJR AND ITS
INFLUENCE UPON REPRODUCTION.
SUPPLEMENT TO THE CURRICULUM GUIDE
FOR SCIENCE, GRADES 4-5-6.

EABLER5
VT 017 790

OUTDOORS.

EIDEBAL_UUREAU_DE_IVESLUAILQN
VT 017 328
THE STORY OF THE F.B.I.

EL2ESAL_OYERNMI
132 VT 016 655

THE SUPERVISOR'S GUIDE TO LABOR
RELATIONS IN THE FEDERAL
GOVERNMENT.

VT 017 328
THE STORY OF THE F.B.I.

141

EEDERAL_LAIIS
VT 016 686
JFFICIAL TRAFFIC SIGNAL MANUAL OF
INSTALLATION PRACTICES AND
MAINTENANCE PROCEDURES.

164 EaULEAL_LELISLATIDN
VT 016 646

'GUIDES FOR PRIVATE VOCATIONAL AND
HOME STUDY SCHOOLS.

EEUEaAL_EEDaRati5
165 VT 016 603

MANPOWER PLANNING FOR WASTEWATER
TREATMENT PLANTS.

VT 017 609 L-1 069 891
NEW CAREERS BIBLIOGRAPHY:
PARAPROFESSIONALS IN THE HUMAN
SERVICES. (MICROFICHE).

EEBILLIZER
169 VT 016 643

TRAINING MANUAL FOR FERTILIZER
PLANT OPERATOR So

158 ELLE_CIERLI
VT 017 789
CLERICAL OCCUPATIONS.

PAGE

130

158

132

129

124

167

128

169
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EIUANL_QUAIRAII215.
VT 017 011
SHELBY GOES TO WALL STREET.

VT 017 020
DANNY GRAHAM, BANKER.

EILLANLIALUBAILL5
VT 017 020

DANNY GRAHAM, BANKER.

FIN Ans
VT 017 108
YOUR CAREER IN INTERIOR DESIGN.

SUBJECT INDEX

PAGE PAGE

VT 016 649 129
138 GUIDE FOR TRAINING SUPERVISORS IN

SAFETY AND FIRE PROTECTION.
138

ElidEELES
VT 017 321 157
LET'S GO TO A FIS4 HATCHERI LET'S

138 GO SERIES.

EL221/_51RYICE
VT 017 078

144 THE PROFESSIONAL COOK: HIS
TRAINING, DUTIES AND REWARDS.

EIgi_EiadIEaS
VT 016 636 128

MANUAL CF FIREMANSHIP. A SURVEY OF
THE SCIENCE OF FIRE-FIGHTING. PART
6A, PRACTICAL FIREMANSHIP--I.

EIEE_EaDIECIIDN
VT 016 636 128
MANUAL OF FIREMANSHIP. A SURVEY OF
THE SCIENCE OF FIRE-FIGHTING. PART
6A, PRACTICAL FIREMANSHIP--I.

VT 016 649 129
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The scope of Career Education focuses cn eir.ht distinct elements,
each specifically designed to prolnote the gro-,vtll E.Ind c:evolopment,
interaction, an:1 C.f C.`1.2t11 u s

related to th::ir futun-_ success in Ths- elsmerils
1. (C2:',.) Career Awareness
2. (SA) Self =awareness
3. (AA) Appreciations /Attitudes

(1X.1) Decision-lV.cking
5. (EC) Ecdnocr.ic Awareness
6. (BC) Skill Av-areness and Beginning Competency
7. (ES) Employability SkiUs
8. (EA) Educaticnal Awareness

Each learner will have direct experien.7e. with each element at every
grade level. The sequencLig of these elements for instruction employs
a traditional ot--7anizatior.al go.tte:n of ace
example, Figure 1 depicts both the scope and sequence of the Career
Education Program using the abbreviations shown above for each clement.
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THE DESIGN OF THIS INSTRUCTIONAL PACKAGE (L P.)

Each I.P. has four distinct parts: (1) a gcal statement; (2) performance
objectives; (3) an affective predictor; and, (4) activities.

(1) The Gcal Statement:
A goal statement is a redefinition at each age and/or grade
level of the eight elements (themes) of the Career Education
Program. The gcal statement, although more specific than
each of the eight elements, is more general than a perfor-
mance objective.

(2) Perfc:rrnanc!e Obiectives:
The performance objective of an I. P. is designed to help
the teacher and learner identify three things: (3) what the
learner is expected to be able to do; (b) what conditions
are imposed; and (c) how the learner or teacher will be able
to know if the desired competency been achi3
formance objectives identify cognitive and affective behaviors.



vsis:

,

::,art._
its organizational structure may be
understood. This may include the
identification of the parts, .inalysis
of the relationships bot...,veen parts,
and recognition of the organizational
principles involved.

Affecti'ze Behavior: refers to the interest and attitude of
the learner toward an objective. Three categories of affec-
tive behavior are used to help the teacher recognize the
type of behavior the learner could be displaying as works
to achieve an objective.

Receiving: Awareness level, willingness to re-
ceive information, the learner's atten-
tion level.

Respondina: Does the learner show acquiescence,
willingness or satisfaction through
his responses?

(3) The Affective Predictor:
Much has been written concerning the need for teachers to
recognize and deal realistically with the affective side of
learning--the interest and attitude toward learning as ex-
pressed by the learner's behavior during instruction. The
affective predictor is designed to help teachers recognize
the cues that often describe c:,:actly how the 1,:::,,Tirner
about the learning task he is working with. 'For each per-
formance objective an affective predictor is included which
is an indicator, for the teacher, of the type of behavicral
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7........"-..cceptance of a
reports

Frefere_!nc...e for a pr.cpcses, follow:, joir.:,
9 Corfirnitmc.,,rit (Convicti.::n) - initiates, jusii.fies,

works

Activities:
For each of.the performance (.:`ejectives in an I.P. , two
types of activities or planned learning strategies have been
-designed for the learner: a reading option and a non -reading
option.

Pe dine Option: A planned activity that relies prinnr-
ily on a learner's ability to read.

Non-Reading A planned activity that is specifically
Option: designed to help the learner find

some other way to achieve tha per-
formance objective other than reading
skills.

Criteria were established which describe specifically the
components of an activity. These are listed below:

Time:

Grouping:

The activity should not exceed forty-
five minutes of instructional time,
nor be less than twenty minutes.

The activity should suggest how
learners should be organized during
the instructional time, e.g. , large
group (1c-0, small group (sg), inde-
per.):!cnt E:tudy (Ind) .



Resources:

Thi:2

f()::

leainer os
the

The activity should list suggested
resource materials, e.g., texts,
v:;.--,.1boc:s, film strir, 8 and 16rnm
films,' cassettes, human resources,
etc., where the resources may be
obtained and their approximate costs.

Media: The activity should illustrate content
in more than one inztructiorial medium

Eva luation: The activity should include sample
test items or examples of oral
questions that may be used by the
teacher to determine whether or not
the learner can demonstrate the
desired behavior of the performance
objective. The activity should also
contain feedback procedures ( a way
to report to the learner) that insure
the learner will systematically re-
ceive reports on his progress.

Interest: The activity should generate a high
level of student interest and per-
sonal value.
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Occupations

1. Because You Like People...Choose
a Career in Mental Health
(7 careers mentioned)

2. Bricklaying As a Vocation

3. Careers in Statistics

1. Gemology As a Career
(available in classroom quantities)

5. Medical Record Librarian - Key
Member of the Medical Team

6. Archaeology As a Career
(single copies ftee; additional 100 ea.)

7. The Big Story (on journalism)
(single copies free; additional 100 ea.)

8. Careers in Consumer Finance
(available in classroom quantities).

9. Careers in Petroleum Engineering

10. The Challenge of Real Estate
(available in classroom quantities)

11. Dental Assisting: A Career of Action
(available in classroom quantities)

Page 94

1. National Assoc. of Mental Health
(contact local office)

2. Structt,ral Clay Products Institute
1750 Old epdow Road
NCI,_ gin, Virginia 22101

3. Lnerican Statistical Assoc.
806 Street, #640
7:7Ls.1._::,Exi, D.C. 20005

4, C:..r Institute of America
71,ist:ais Office---0

11940 San Vicente Blvd.
Lc:: Angeles, California 90049

5. American Medical Record Assoc.
211 East Chicago Street
Chicago, Illinois 60611

6. Archaeological Institute of
Arn.7.,-Aca

100 Washington Square, East
New York, New York 10003

7. Professional Journalistic Society
Sigma Delta Chi
Roon 852, 35 E. Wacker Drive
Chicagr,, Illinois 60601

8. Uational Consumer Finance Assoc.
1000 16th Street N.W.
Washington, D.C. 20036

9. Society of Petroleum Engineers
AIME

6200 N. Central Expressway
Dallas, Texas 75206

10. National Assoc. of Real Estate
Boards
Department of Public Relations
1300 Connecticut Ave., N.V.
Washington, D.C. 20036

11. American Dental Assistants
Association Suite 1230
211 East Chicago Avenue
Chicago, Illinois 60611



Page 95
Continued:

12. Excitement, Travel, Careers as An 12. United Business Schools Assoc.
Overseas Secretary (single copies) 1101 Seventeenth Street, N.W.

Washington, D.C. 20036

13. Four Futures (nursing, dietetics, 13. U.S. Department of Defense
physical therapy, occupational Advisory Committee on Women
therapy) in the Services

Washington, D.C. 20301

14. Horticulture: A Challenging Career
(up to 25 copies)

15. Information Concerning Geophysics
(limit of 5 copies)

16. Oil In the Market Place
(available in classroom quantities)

14. Americal Society for Horti-
cultural Science
P.O. Box 109
St. Joseph, Michigan 49085

15. American Geophysical Union
2100 Pennyslvania Ave., N.W.
Washington, D.C. 20037

16. American Oil Company
900 South Michigan Avenue
Chicago, Illinois 60680

17. Opportunities in the Welding Industry 17. American Welding Society, Inc.
(available in classroom quantities) Director, Information and

Engineering
United Engineering Center
345 East 47th Street
New York, Neu York 10017

18. Penetrating New Frontiers With Mineral 18. Society of Mining Engineers of
Engineers, Geologists, Mining Engineers, AIME
and Metallurgists 345 East 47th Street

New York, New York 10017

19. Photography As A Career

20. Planning a Career in Electronics

21. Satisfaction Guaranteed (on whether
work is satisfying or drudgery)

22. Special Librarianship: Information At
Work
(1 to 50 copies free)

ire 6 S

19. Professional Photographers of
Anerica, 1090 Executive Way
Oak Leaf Commons
Des Plaines, Illinois 60018

20. Electronics Industries Assoc.
2001 Eye Street, N.W.
Washington, D.C. 20006

21. Connecticut Mutual Life Ins. Co.
Human Relations Program
140 Garden Street
Hartford, Connecticut 06115

22. Special Libraries Association
235 Park Avenue South
New York, New York 10003



Continued:

23. Wnat Is a Medical Technologist?
(available in classroom quantities)

24. ''hat It Takes To Be a Secretary
and

Your Career As a Secretary

Page 96

23. The Upjohn Company
7171 Portage Road
Kalamazoo, Michigan

21.. United Business Schools Assoc.
1101 Seventeenth Street, N.W.
Washington, D.C. 20036

(single copies of each)

25. Why Stay In School? 25. Sun Life Assurance Co. of Canada
(available in large quantities) One North LaSalle Street

Chicago, Illinois 60602

26. Your Career As a Chemist (limit 5 26. The Chemical Institute of Canada
copies. Advanced reading level) Burnside Building

151 Slater Street
Ottowa, Ontario, Canada

27. Your Career As An Aero/Space Engineer 27. American Institute of Aeronautics
(limit of 50 copies) and Astronautics

1290 Avenue of the Americas
New York, New York 10019

28. Your Career in Optics 28. Optical Society of America
2100 Pennsylvania Avenue, N.W.
Washington, D.C. 20037

29. Your Career in Textiles (one copy free) 29. American Textile Manufacturers
Institute, Inc.
1501 Johnston Building
Charlotte, North Carolina 28202

30. Secretarial Career Kit 30. National Secretaries Association
(International)
1103 Grand Avenue, Suite 410
Kansas City, Missouri 64106

31. Music TheraPY as a Career 31. National Assoc. for Music Therapy
Inc.

P.O. Box 610
Lawrence, Kansas 66044

32. Your Career in the Hotel/Mote] 32. American Hotel and Motel Assoc.
Industry Educational Institute

221 West 57th Street
New York, New York 10019
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Continued:

A partial list of material available from
the telephone company is listed below. A
complete list is on file with committee
members. These may be obtained with a
letter from teacher or students, or with
a collect call to the Portland office.

1. A Telephone History of the Pacific
Northwest

2. Alexander Graham Bell

3. Cardiac

4. Education For a World of Change

5. Electronic Switching: A New "Brain"

5. How The Telephone Works

7. Laser: The New Light

8. Mr. Bell Invents The Telephone

9. Overseas Telephone Service

10. Picturaphone Service: Adding Sight
to Sound.

11. Radio Relay

12. Signals in Space

13. Telephone Tips For Baby Sitters

14. Teletraining

15. Ten Men and the Telephone

16. The Birth and Babyhood of the Telephone

17. The Magic Behind Your Dial

18. The Magic Of Your Telephone

19. The Story of the Bell Solar Battery

20. The Transistor Age
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Pacific Northwest Bell
Public Relations Office
421 S.W. Oak Street
Portland, Oregon 97204
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COMMUNITY NURSE REFRESHER CURRICULUM GUIDE.

OREGON STATE BOARD OF EDUCATION, SALEM. DIV.
OF INSTRUCTIONAL SERVICES.
MF AVAILABLE IN VT-ERIC SET.
PUB DATE - JAN72 71P.

DESCRIPTORS - *CURRICULUM GUIDES; HUMAN
SERVICES; *REFRESHER COURSES; *NURSES;
*COMMUNITY COLLEGES; VOCATIONAL RETRAINING;
BIBLIOGRAPHIES; RESOURCE MATERIALS; CAREER
EDUCATION; HEALTH OCCUPATIONS EDUCATION;
*ADULT VOCATIONAL EDUCATION; BEHAVIORAL
OBJECTIVES; PROGRAM PLANNING; LEARNING
ACTIVITIES; EVALUATION TECHNIQUES; COURSE
CONTENT
IDENTIFIERS - EDUCATIONAL AWARENESS;
EMPLOYMENT SKILLS

ABSTRACT - A DETAILED DESCRIPTION OF PLANNING
PROCEDURES FOR A NURSES' REFRESHER PROGRAM AT
THE COMMUNITY COLLEGE LEVEL PRECEDES AN
OVERVIEW OF THREE INSTRUCTIONAL UNITS FOR
UPDATING THE TRAINING OF NURSES RETURNING TO
PRACTICE. A MINIMUM OF 240 HOURS FOR A 10 OR
11-WEEK PROGRAM FOR 12 STUDENTS EMPHASIZES
CLINICAL PRACTICE. THE UNITS DEAL WITH: (1)
RETURN TO NURSING, (2) NURSING CARE,
PRINCIPLES, AND PRACTICES, AND (3) THE
PRCFESSIONAL NURSE, WITH COURSE REQUIREMENTS
OF 36, 180, AND 24 HOURS, RESPECTIVELY. FOR
EACH COURSE, GENERAL AND SPECIFIC GOALS AND
OBJECTIVES, CONTENT OUTLINES, SUGGESTED
LEARNING ACTIVITIES, AND EVALUATION
PRCCEDURES ARE PRESENTED IN A 4-COLUMN
FORMAT. THIS CURRICULUM GUIDE, DEVELOPED BY
EDUCATORS AND REPRESENTATIVES OF THE HEALTH
SERVICE INDUSTRY, IS 3-HOLE PUNCHED FOR EASY
INSERTION INTO A RING BINDER. THE APPENDIXES-
INCLUDE EXTENSIVE RESOURCE LISTS, A
BIBLIOGRAPHY FOR PROGRAM PARTICIPANTS, POLICY
STATEMENTS CONCERNING NURSING IN OREGON, AND
A PROGRAM EVALUATION FORM. (AG)
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PREFACE

In its policy statement, Career Education in Oregon, the Oregon Board of Education has
stated that one of its major objectives is "assuring that opportunities for advanced
occupational preparation are readily accessible to all persons through community colleges
and other public and private post-high school programs, or business and industry." The
development of curriculum materials is an important contribution that the Board and its
staff can make toward the achievement of this objective.

Specialized training at the post-high school level, such as a community-based nurse
refresher course, is part of Oregon's total career education concept which defines career
exploration and broad-based career cluster education as the responsibility of secondary
schools. This means a new kind of cooperation must spring up between high schools and
community colleges to assure that noncollege-bound students identify and achieve their
career goals.

A related objective toward which the Board and its staff are working is cooperative
planning by community colleges, private vocational schools and colleges, business and
industry, apprenticeship, four-year institutions, and other agencies and organizations to
assure that the needs of all students for occupational training are met.

Because it is predicted that health services will become a leading industry by 1975,
educational agencies need to assess how well their programs are meeting students need or
desire for training in health occupations. Part of the assessment should include a review of
retraining programs.

"eta-e-1-
DALE PARNELL
Superintendent, Public Instruction

1.774
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1-!.001401 is a q;1!--1-:"
numeral "1" rrs Other

elements and their codes are: 2--Self Awareness; 3--
Aprreciations/t;ttitudes; 4--Pecision-Making

C ompetcncy; 7--Employability
Awareness.

The second and third numerals "10" refer to the developmental age Li the
learner - age 10.

The fourth and fifth nur.-ierls refer to the level of the performance objective--
in this case the first perforn.,:s.nce objec.:ivc at the
he nsion level - 01 . Other levels and their codes are:

Comprehension 01 - 39
Application 40 - 79
Analysis 80 -99

The sixth numeral refers to the affective predictor--44 or acquiescence in
responding. Other levels of affective predictors are:

1 Awareness
2 Willingness to receive
3 Controlled or seleoted attention
4 Acquiescence in responding

Willingness to respond
6 Satisfaction in response
7 Acceptance of a value
8 Pzeforencr, for a value
9 Commitment (Conviction)

The seventh and eighth numerals refer to the type of activity - #01 reading
opticr"

:leading Option. 01
Non-Fading Option 50 - 99



FOREWORD

Nursing comprises one of the largest health service occupations. With the 1980 projected
nationwide need for registered nurses, it will be necessary to direct educational resources
not only to preparing more nurses but to retraining nurses who have not practiced
recently and who plan to return to nursing. This curriculum guide for community-based
nurse refresher programs has been developed in the belief that community colleges can
meet the educational needs of nurses who require retraining to qualify for employment as
nurses in their communities. However, other organizations offering regular nurse refresher
programs or supervised nursing practice and individualized instruction will find it a

helpful resource.

Content of this guide has been carefully reviewed by members of the Community Nurse
Refresher State Education Advisory Committee and others involved in nursing. All areas
are considered essential for giving individuals who return to nursing the necessary skills
and confidence, even though nursing practices or patterns may vary from community to
community.

LEONARD KUN ZM AN
Director, Career Education
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by both 1.:arr.1.-:-s:

(a) 1.P... -.".`.

r1.7
?

:;an .f to in an I. P . , it
is el:Poet:ad that some will already be able to demon-
strate the cor.-.p.e.tencies described by several objectives.

a learner ::h.auld not have to in-
:_-ctivity for tl..::1"...bjac;:ive but ehoul._: 1:...:o-

ceed with a sueceedine objec-ive in the same I. P. Check
the entry level of each learner by using the sample test
items fc: cceii activity so tnT:t you can prescribe on .,11
individual basis.

(b) Should the lEnrrier use the readinci or non- rendinri (7.7)tion?
Reading, as a learning skill, is often not the most appro-
priate strategy for some learners. This is especially
true for children and youth who are non-readers or readin,:i
below grade level. For this reason, for each perierirance
objective both reading and non-reading options have }-,leen
designed by teachers.

(c) Are the activities included in the I.P. appronriate for the
learner?
The teacher may elect to use any one of the activities
contained in the I. P. , rf
ties, cr, if she prefers, develop a new activity to help
the learner successfully ac hive the cbjecti---e. If :a

new activity is developed, the teacher is asked to
that activity in the standard format and submit it to the
Center fer Career Develcp:-.1ent se eventuall':
may have access to the plan.
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SSA PUBLIC SCHe0LS
Center for Career Development

GOAL STATeeeNTS

Crenr ATimrrtsr;

105.00 To acquire a knowledge of home and school related
career performance.

106.00 To identify the relationshiee of hone and school
careers as they relate to the functioning of the

community.

107.00 To acquire a keveledge of careers necessary for the

maintenance of the community and to recognize the
interdependency of these careers.

106.00 To identify and extend similarities of local
careers to careers in general.

109.00 To classify various careers into groups based upon

.
similarity of career performances.

*110.00 _ To reccgnize the imeact of varidUsecareeer clusters

111.f.eestyies:------------_________

111.00 To identify abilities required for the various

career clusters.

112.00 To become cognizant of the relationship of attitudes,

values, and abilities to the career clusters.

113.00 To develop and evaluate the correlation between

,
career clusters and the learner's interests,
values, and abilities..

/14.00

3.15.00

216.00

117.00

To study career clusters, based upon the learner's
interests, values, and abilities.

To select for ie-depth.eicproratXen a chreet cluster
based upon his interests, values, and abilities.

To develop a procedure to obtain needed abilities
required in the career choice.

To identify the further requirements of his
selected career and to reassess his abilities,
interests, and attitudes of his anticipated life
role.



c.

110. TO OF VARIOUS CAREER CLUSTERS ON
LIFE STYLES.

110.014 The learner will define and use the term career cluster.
110.02.4 The learner will o::plain in his own words career cluster.
110.03 6 Given two c.r:s.crs within a career cluster, the learner will

explain at least two similarities and differences of those careers
to the instructor's satisfaction,

110.044 The learner will id,3ntify a source of information that lists the
career clusters and e.::plains each of them.

110.058 The learner will explain the relationship between life style and
the careers held in his home, including his daily schedule, his
home site, end his family's social interaction.

110.404 Given a career, the learner will select from three other' examples
of careers -, the one which is most similar to the given career and
explain why.

110.415 After a guided group discussion, the -learner will name a career
cluster and name several careers appropriateto that cluster.

110.429 Given names of the career clusters with a basic description of
each cluster, the learner will match at least 3 familiar careers
to the list of career cluSters, to the instructor's satisfaction.

110.436 The learner will describe similarities of people within a career
-cluster as it would pertain to education, training, talent, and
life style.

110.806 The learner will list' o the instructor's satisfaction six related
careers and predict a suitable name: for that bluster.

110.816 The learner will analyze at least ten careers within a given cluster
in terms of their common purposes.

110.827 Using two career clusters, the learner will predict possible ways

110.837

110.847

110.857

of life within those clusters.
The learner will generalize about the kinds of life one might have
who was employed within a single career cluster.
Using the components of an individualEs.lite stye, including his
daily schedule, his home .kite, and his social interaction, the
learner will predict the most suitable life style for that individual.
After guided discussion, the learner will identify the differences
in ways of living, the life style, in-tuo contrasting career clusters.



P. O. 1. 110.014 The ;V: and use the term c

r ; e

4 5 1-ni.n. Gmn: ig, ind

In a lar.:7c
cluster. ..Li: is fc,11:.-.-ed by a
involving riCit.) t.2:71ChC7 ind learners usinr! and term.

2. The teacn:.r U:2 the ov-r_rh':.1.:.4. projector. to career
clust-rs and

3. The teochor ac,sine as...,ic;hrn:.-.-it for each i:sarner.
This reacinc ins definition of ci:reer and
samples of eac'..1 cluster.

4. The teacher brinrjs tha class toc:,:f.b.er again and involves them in a
guided discussion to reemphasize the t,:_,-;ra and its use.

Learner Directions:
1. The learner listens to the initial presentation of the term (possibly

taking notes) and then participates in a :discussion of the t7Jrrri and
use of the term career cluster.

2. The learner Watches as the teacher presents transparencies on the
overhead projector definlng career clusters and the careers under each
.cluster.

3. The learner reads assigned reading.
4. The learner participates in guided discussion to reemphasize the term

and its use.

Enrichment for a fast learner:
1. The learner is asked to choose a book or books on particular careers

of his Interest and then decide under which clusters the careers fit.
2. The fast learner works individually with a slow learner to help him

understand the term and its use.

Enrichment for a slow !r?arner:
1. The slow !earner will work with a fast learner to help him further

understand the term and its use.
2. The slow learner views several filmstrips or records which present

several careers within one cluster to help him further understand the
term and its use.

3. , The slow learner participates in a discussion with his teacher to help
him further under to nd the tt:;rrn.

#110.01401 (JOB)



31 r;1.101

lint of
esz;ays 2r or a CCD 1-7-.embz;r_

CC:i) Clustcr
(fast

Types of Media Appro_priat.e.: record pl;iyer, filmstrip viewer, overhead
projectr:r, tape recorder,

Sample Taft horns:
1. Define the term career cluster. (Definition)
2. Write a paragraph to explain what the term career cluster means and

use the words carc:::r cluster as you write. (Essay)
3. There are. only 10 career clusters. (True or false)

reedbar:k Procedures:
The learner obtains feedback from performance on the test.

Mike Carroll
Connie Bickford
Pat Cobb
Bev Cooper
Holmes School

C6



P. O. term

.

:h r, term.
2. The will tr,

chistz..r.3
from ter ere.' a.r:d/or anerr.-z- leDrncr a.s transparency
is prefle:tf..,d.

3. The teacher will prepare an audio tape which further presents the defi-
nition Clf career cluster- and sLiImples of careers within each cluster
to which the learner win listen as the other learners read the written
story (see Activity 4-110.01401, Teacher Direction 43) .

4. The teacher brines the class together again and involves them in a
guided discussion to rec.;mphesize the term and its use.

Learner Directions:
1. The learner listens to the initial presentation of the term (possibly

taking notes) and then participates in a discussion of the term and
use of the term career cluster.

2. The learner watches as the teacher presents transparencies on the
overhead projector defining career clusters and the careers under each
cluster.

3. The learner listens to a tape which is a condensed version of the essay
the other learners are reading.

4. The learner participates in guided discussion to reemphasize the term
and its use.

Enrichment for a fast learner:
The learner talks to several people about their careers and decides
under which cluster the careers fit.

En-icl-unent for a slow 1.-.rrnr:
1. Simplify and condense the tape used in the reading option.
2. Provide illustrative guide which contains high-interest, low-reading

about career clusters.
3. The learner participates in a discussion with his teacher to help him

further understand the term.

,C; 1-4.4

#110.01450 (Jors)
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list of .

C.-;:i) to silow c: trfc. ront

Typos of Media Ap7rcoridte: record player, filmstrip viewer, overhead
projector, tape recorder.

Mr1 4? Test Items:
1. Teacher orally asks the questions:

a. De.finc the term career cluster.
b. Give a paragraph to explain what the term career cluster means and

use the words career cluster as you talk.
c. There are only 10 career cluster. (True or false)
Learner responds orally.

yer011ick Procedures:
The lcarr.,2r obtains feedback from performance on the test.

fra! Carroll
uonnio Bickford
1',11

Bev Cooper
flolinQL School
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P. C. -4,:-110.0.7;r3 >

1.71.0ructor's 17atisfacticn.

!JF 1 1 0 . : Cro: 1;1, illd

nr will
of those

1. rn a 17.*:rg: toac'ner .,e:111 exam! r),.,,ias an e:rample,

at least 2 carec.,:s within a career Cluster as to their similarity anci

dIff3renc.-0.
z. Utilizing fne 17:-.-.1;er_;tor, the class as a whole mutually

examine 2 careers to their similaritie;.-, and diff,?rences.
3. After providing the lcarners with a list of careers that are grouped

as to their carc::.:r the instructor will asslr,tn the lc.arner .

to read about 2 or more careers within a cluster to determine
at least 2 similarities and 2 differences of said careers.

Learner Directions:
1. The learner will listen to teacher's presentation.
2. The learner will contribute his knowledge of the careers being examined

in order that similarities and differences will be stated.
3. From a prepared list, the learner will select 2 careers within a career

cluster which he will read about so as to prepare a written statement of
at least two similarities and two differences of his 2 chosen careers.

Enrichment for a fast learner:
Given a list of careers, the learner will do reading to ascertain if the
similarities are "great enough" that they might be grouped into a career

cluster.

Enrichment for a slow learner:
Using his father's career as a starting point, the learner will compile a

list of careers that perf-vm similar tasks.

ResolTrces:

Books: For junior Doctors Only, Fletcher, Helen.
Doctor's Teets Lerner, Marguerite.

See master list of resources on careers.

41110.03601 403)
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Connie Bickford
Holmes School



G. S. 1:110. TO F. CC; NIZI: TELE IM 1)A CT OF

(Gt.ITJ-7, 12) L IFE PEI E:1-3

P. 0. 7`110.036 Given two enrecTs within a lcarr:t..r
explain at least two siinilaxities. aryl
careers to the instructor's

Antivit_y 03 Gsc 0 Ti 135 min

In a large group situation, the telIche.r will e;:31nine, z.-in example,
at least 2 careers Within a career cluster as to L.. it and
differences.

2. Utilizing the cvorhead projector, the n whole mutually
examine 2 career . as to their. similariti:-ts ?.and c:i2ferenoes.

3. After the learners select two careers within 7., caz.1-;er clustc;r, the
instructor will assign the learner to interview workers in these careers
to ascertain at least 2 similarities and 2 differences of said careers.

Learner Dirflotions:
1. The learner will listen to teacher's presentation.
2. The learner will contribute his knowledge of the careers being examined

in order that similarities and differences will he stated.
3. Using a tape recorder, the learner will select two careers within a career

cluster to interview. The learner will then orally sumrre raze his research
so as to point out at least 2 similarities and 2 differences.

Enrichment for a fast learner:
Given a list of careers, the learner will interview such workers to ascer-
tain if the similarities are "great enough" that they might be grouped into
a career cluster.

Enrichment for a slow learner:
Given 2 careers within a career cluster, the learner will view filmstrips
to observe their similarities and differences.

Resources: -

Refer to master list of resources on careers.

110.0365e (JOB)
.9 4
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G. S. ;110. TO 1?.ECOC:::. T. 1111: ir,',i'ACT OF VAPJOUS CAP.FE1- CLUSTJ
12 ) ON Lill,

P. 0. The le7rn._ cf infortior, that lists
the co:T.,c'r LITH cf

A ti_ryv #-110.04401 rflrie: 45 min. C:;'-) ,I-.4 ind

Directions:
Conduct a (-1-oup information sources
which cont:.in

7 Write the names of SOtirCS on a chart the clv.!U:1!.():r.,:i.
3. Assign learners to copy the sources from the_chart and read them

orally to a partn.e.,:r.
4. Assign the learners to write at least one source frcm memory.

Learnr Direstion:
1. Learners will Listen, view, and examine the information sources which

contain career explanations, noting cover, title, and author.
2. The learners will copy the names of sources of information provided

by the teacher after which he will read his list orally to a student
partner.

3. The learner will write at least one source of information from memory.

Enrichment for a fast learner:
1. The learner will bring in a source of his own containing information

about career clusters.
2. The learner will personally develop a source of information from re-

search to be used by other learners in the classroom.
3. The learner will help a slow learner to read the list of career

information sources.

_Enrichment for a slow learner:
1. Receive help from a more capable iebrner in reading the list of career

Information sources and possibly writing them for him.
2. Listen to a tape identifying the career information sources.

*110.04401 (JOB)
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Types of Media Appropriate: movie projector, cassette recorder, chllzboard,
books

Sarm)le Test Items:
I. Circle the correct resources identifying career clusters information:

1. Dictionary of Occupational Titles
Websters Dictionary
Encyclopedia Britannica (Occupation"
World Book Encyclopedia "Vocational Guidance"
Harry gets a job

Feedback Procedures:
The learner will receive feedback from the teacher on his preceding
responses.

Bev Cooper
Holmes School

t14



C TO 1:7E-.:,-""J.."17.,K.
12 ) ON LICE 3.3.YI.ES

.-s

P. O. ;110..04,1 The le:arner id=7:1':ify souren lists
the cc:fu3r clustcrJ and e;:pMnr.., c:

r,c ,.,r no {LI. crl T1 r' /5 mill. ,-

. Cr...,duct a group discusslor. shov,-in7:; severz:11 inforr;),:,tion
which contain career explanations.

2. Vrrite the nrnnps of tb sources on at chart
3. Assirm learners to copy the sources from th2 :

orally to a p:-.rt:ner.
4. Assign the 1:-,.-Irners to write at least one source rom rner.ory.

Learner Directions:
1. Participate in the discussion and e;:amine the information sources.
2. The learner will copy the names of the sources and have them read
. to him by an adult or another learner.
3. The learner will name orally a source of information about

career clusters and identify it in his list.

Ernichrnr.mt for a fast learner:
I. The learner will bring in a source of his own containing information

about career clusters.

Enrichment for a slow !earner:
1. The learner will receive help in finding a source of his own containing

information about career clusters.

#110.04430 {JOB)



4!.310.04450

i)iclt-m;,..ry of C;x:orfot10/..:i 1,a1..: ..r of Publications
(adult)

rour:0 Joe:C:7y at Office of
U.
C . C r.;

d. U. S. cf.

2. Slide r; CCD, Mesa (adult)
3. series C: lsiesa (adult oriented)
4. Eneyeb..)_..:21.-.1.1

J. E:2C")"C10::cdie.i

Tvocs of Media Appropriate: movie projector, cassette recorder, chalkboard,
books

Sample Test Items: The following Question will be on tape or given orally to
the students: If the book contains information on career clusters
write "yes" following the number:

I. Dictionary of Occupational Titles
2. Websters Dictionary
3. Encyclopedia Britannica "Occupations"
4. -World Book Encyclopedia (Occupational Guidance"
5. Harry gets a job

Feedback Procedures:
The learner will receive feedback from the teacher on his preceding
responses.

Bev Cooper
Holmes School

;
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this disc fission to emphasize 11113

4. 11,1, teacher will ask each learner to complete questionnaire. This
qtr.T.stionnaire. must contain iteins which ask the child to show that his
ezi,c-iivitles ar-e dependent on his parents' sty1e and careers.

Ucstion :-.:xa:nple: If my morn and dad work at night, then I babysit
my brother.)

-141 .1
-

Learner-T,Irect;,,rs:
1. he learner will describe in a written essay his daily schedule,

includino hone and school activities.
2. 'The learner will describe in writing the family's daily schedule,

tricluding home and work activities.
3. -Me learns:: is involved in an open discussion focusing upon the

:Tlationship of the family's life style to that of the child's.
4. The learner will complete a questionnaire which contains items showing

that his activities are often dependent on his parent's life style and
careers. (Question example: If mom and dad work at night, then I
kobisit..)

Enrichme_ve: for a fast learner:
1. Given a hypothetical. situation which describes a parent's life style,

-the fast learner will describe in writing the possible effects of that
life style upon the life style of children in the family.

2. The learner will describe orally or in a written paper the life styles of
law..71ics ha kr:ews and how the children's life styles depend on _heir
pere-nts' .
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tro.chr::-cieIirdopeci Valch of 6,2ily
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Types of Media koa.o date: overhead projector

Sample Test Items:
1. Tell how your family's life style and their careers affect your life

style at home and at school. (Essay)
2. The life style of your parents does not have any effect on your

life style. (True or false)

Feedback Procedures:
The learner will obtain feedback from the results of evaluation.

Mike Carroll
Pat Cobb
H. 01- -s:
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3. The teachir cz:.iit:;;.=s an
upon ti::? o:
children's. '1The ;. f7".2 :"!. otor
during this discussion to ernr.111::;iae ;ha

4. The teacher will a!-:k each learner to complete a questionnaire. This
questionnaire must coniain items r.Thich c.';:1.,-.1 13 show that his
activities are ci,:lperot on his parents'.life style and careers. The
teacher will ask the learner the questions on the questionnaire himself
or have a student helper do this. (Question sample: If mom and dad
work at night, I
* Learners may be used to make drawings rather than describe.

Learner Directiori3:
1. The learner will describe in an oral discussion, his daily schedule,

including home and school activities.
2. The learner will describe in an oral discussion the family's daily schedule,

including home and work. activities.
3. The learner is involved in an open discussion focusing upon the

relationship of the family's life style to that of the child's.
4. The learner will complete a questionnaire which contains items showing

that his activities are often dependent on his parent's life style and
careers. The learner will tell his answers to the teacher who writes
down the answers on the questionnaire er asks a stveent helper to do
this. (Question sample: If mom and dad work at night, I balivsit.)

r.nrichnirmt for a fast
I. The fast loarncr e:zi.lin crally to a tc7acher how other children are

affected by the life style of their parents when given hypothetical
situations.

2. 'the fast learner wii! record on tape to a teactier how other children
are affected oy the life style of their parents when given hypothetical
situntifos.

'110.058 50
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Tyres of Media Anoropriate: record,player, tape recorder, overhead projector

Sample Test Items:
1. Tell orally to the teacher or student helper how your family's life

style and their careers affect your life style at home and at school.
2. Tell orally to the teacher or student helper whether or not the life

style of your parents does or does not have an effect on your life
style.

Feedback Procedures:
The learner will cbtain feedback from the results of evaluation.

Mike Carroll
Pat Cobb
Holmes School
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3. Conduct a C'Ll'''"i; that clust,:r
4. Alter the te:::tinu OVOI" eTAC.:;.). th':= and j,:joritify

correct responLo it the gieup to v.rhy tb.atr.N.spon:;e
is correct,

I.rner pi rections:
1. Participate in a group discussion r;:y;:(_,wing careers that fall within a

cluster.
2. Individually respond to each of the 10 test items on the form presented

by the teacher.
3. Check ineltvith:al items in a correcting r.-,riccl the teacher. Either

correct own or another learner's responses.

Erxichment for a fast learner:
Respond to test items involving all 15 career clusters and explain in
writing his response.

Enrichment for a. slow ).earner:
After concentrated review of the expected response, the learner will
respond to 5 test items.

Resources:
1. Dictionary of Occupational

(adult)
a. Found locally -Ato Gffice
b. ASTJ library
c. Mesa library

3.
4.
J.

Titles, U.S. Labor Dept. of Publications

of Guidance ar.a Ccurscling

slide series , CC:D, Moz;a ;adult)
Slide series on Mesa Carccr 1971, CCD, Mesa (adult oriented)
E.ncyclopedicl Britannica junior "(.)ccup3tion"
.ncyc.101),:dia .v of Book Guidance"

?:!. o4 (ios)
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Bev Cooper
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The 1,..,:arrscr 1.c c.-2 .

selection is lev.er C.
3. The teacher or an adult will correct responses with the Individual learner.

Learner Directions:
1. Participate in a group discussion reviewing careers that fall within a

cluster.
2. Listen to tape and respond .
3. Go over test item responses with an adult for feedback.

Enrichment fer a fast learner.
Respond to a tape including items from all 15 career clusters.

Enrichment for a slow learner:
After concentrated review the learner will respond orally to 5 test items.

Resources:
1. Dictionary of Occupational Titles, U.S. Labe. Dept. of Publications

(adult'
a. Found locally at Office of Guidance and Counseling
b. ASU library
c. Mesa library
d. U.S. Labor Dept. of Employment Service

2. Slide series on The Ch .:\ Herta? of Career Edlic:, COD, Mesa (adult)
3. Slide series on Mesa Career Expo 1071, CCD, Mesa (adult oriented)
4. Encyclopedia Britannica Junior "Occupation"
5. Encyclopedia World Book "Vocational Guidance"

dr)

1`.11.0.40150 Goa)

t 0.... 4:4

nr-41;11,4',
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items .

The learner will receive feedback from his rc-_nrc..:nses on the tapc,.,d test
items.

Bev Cooper
Holmes School
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can 170.T.s
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2. After selectir.-J .1 ceti_lur
to read a`,-..,out five CI id C11.1:4._..

The lecrnt2r then v,.111
were appropriate fc: .ttic

I. The lezE-ner li::ten and ::ticipate !TA the groupt,s
2. The learner will reed then pre :re a written report about at least

five careers that are approp,rite members of said career clusters.

EnrIchn-.,-mt for a f7.1st
1. Given a list of careers, the learner will find some commonalities so

as to devise his own system for clusters.

Enrichment for a slow
1. The learner will manipulate puzzle pieces that are related to careers

and career clusters.

11.11(1 _ m qrvi (rnn)



chalkboard, overh.:1 projc,:etor

Sa -nnle Test 7..!!]!:us:
Which of the follo-..ling careers are sirlilar or might belong to the same clus-
ter? Mark 3.

1. carpentE,r 4. plumber
2. mason S. reporter
3. lawyer 6. doctor

Fee.c-lb:ic.k. Procedures:
Learner performance on evaluative instruments and written examples
of researched careers.

Connie Bickford
Holmes School
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Learner Directions:
1. The learner w 1.itcr and particip,7'..r..; in enc.-
2. The leaner will select at least fiv;-_, fro:. a 1arc bccly of

filmstrips that are a part of the given cluster. 1Tc then wiliprepare
an oral presentation of his investigation to emphasize the careers
which should ba in a common cluster.

Enriermr1t for a t&t
1. The learner will prepare a visual display of the similarities that

must exist in order that a career be accepted into a cluster.

Enrichment for a stow learner:
1. The learner will illustrate the task of some of the careers he has

examined.

4!-1.10.11:;.i0 (TO-L.)
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Test Items:
1. ExamilLe these pictures of care;ers, le.^t those in

cluster.
2. Draw three cerer?rs cluster.
3. Orally state at least live jobs in clus'::r.

Feec:Tbar:1: Procciures:
Learner performance in class presentation ancl/or evaluative
instruments.

Connie Bickford
Holmes School
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ex:.-incplas of Iv.ithin each clustr_::.
2. The teacher -ail] F_'.sf-,1gn an essay to t7-:e lr.,:arnars on careers o.rid career

clusters with the emphasis on identifying and matching careers with
their appropriate career clusters.

3. The teacher will give in v:ritin-3 to each learrr.,,r c.::_cer cluster with
the basic description of the and ask the leariler to name at
least three careers which are within the cluster.

Learner Directions:
1. Tha learner will participate in a ouir_;ed discussion focusing on career

clusters and the careers within them. (The learner may be taking notes.)
2. The learner will write an essay identifying careers with the appropriate

career cluster.
3. The learner will identify in writing at least three careers which are

within a given career cluster.

Enrichment for a fast learner:
The learner will choose a career cluster, identify at least five careers
within that cluster, and in writing explain the commonalities and dif-
ferences of those careers.

Enrichment for a slow Icnrner:
The learner will read a short essay depicting several careers and
match them with their appropriate career cluster.

#110.42401 (JOB)



I.::2.ster List of 1-ss3 es.

Tr_pes of Media Aoprosriatc: Overhead projector.

San-r1.-1 Test Items:
Place an x next to 3 careers which would belong to the same cluster.

I. Doctor
2. Carpenter
3. Electrical Engineer
4. Nurse
5. Medical Technician

Feedback Procedures:
The learner will obtain feedback from performance on the instrument used
for that particular unit.

Pat Cobb
Mike Carroll
Holies School
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2. The teac::.:-,r t:12. Q.; c- .

clusters -...7ith1.1-,.2 i:"7.:111-1:!fir.:7 :natchiric.1 carc-.;rs
their appropri2te career clustc.rs. This es:: 1'; will b cond-_--,:-:z5ed

3. The teacher orally gives a caree- with its
and asks the le;arner to verbally ider.tiiy three careerz the to

cluster.
4. The teacher af.Isic;ns the learner a tape i:erltifying career clusters and the

learner is asked to drciw three examples of a career within that cluster.

Learner Di:roc-Mons:
1. The learner participate in a guided discussion focusing on career

clusters and the careers within them.
2. a. The Icarne.r will give craliy to the tcachc:-: an essay identifying

careers with the appropriate career cluster.
b. The learner will record on tape an essay identifying careers with

the appropriate career cluster.
3. The learner will orally respond to the teacher when asked specific

questions .
4. The learner listens to a tape and draws three examples of careers within

a cluster.

Enrichment for a fast learner:
1. The learner reads illustrated, high-interest, low-vocabulary books

depicting a career cluster and several careers which encompass that
career cluster.

2. The learner listens to a tape and slide or film strip presentation depicting
the relationship between careers ard career clusters.

Enrichment for a slow learner: .

The learner listens to a tape and slide or filmstrip prr:scntttion
the relationship between careers and career clusters.

*110.42450 (Torii



of

Tye of Medlr)1,ppronr5.7:te: overhead projector, slide projector, tape player.

'.- Telt iterr;r::
Having been given the question orally or on tape, the learner will
respond orally or on tape as appropriate.

1. Identify- the 3 careers which would belong to the same cluster:
1. Doctor
2. Carpenter
3 Electrical Engineer
4, Nurse
5. Medical Technician

Feedback Procedures:
The learner will obtain feedback from performance on the instrument
used for that particular unit.

Pat Cobb
Mike Carroll
fro Imes School
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1. The tcachcr will srir.'=-_: tl-a room and divide
the learners into cycGuT):3. reso-urce. his
group about his
r%.:-;ource pcopie ; :'ill (Ire canz,c.:r clester.)

2. The teacher will bring the tc:r..:1 tc7cther and hnve t1-17-! lc irn._rs
ask questions of the resource r..:?.cple. Tne resource people will focus
on the poinis of similerity bet-1:;:en,fnemseives they an3wer the
questions. (Could be an ad_lition7il activity,)

3. The teacher will ask each group to talk to the other classmates telling
what their group learned about the education, training, talent, and
life styie of the person who spoke to them.

4, The teacher will ask each learner to write a paper in which he tells
how the education of the three resource people is similar, how the
training is similar, and how the talents and ilia styles are similar
because they all have careers within one cluster.

Learner Direct:.on.;:
1. The learner will listen to a resourca person as he tells about his educa-

tion. training, talent, and life style.
2. The learner will participate in a question period, asking the resource

people about their careers. (Could '1t3 an additional activity.)
3. The learner will report to the class, as a t-r:nrriber of a group, telling

about what the group learned about the of tht: perz.en, focusing
on education, training, talent, and We style.

4. The learner will write a paper in which he describes the similarities
of education, truihirej, *Merit, and life style of all three resource
people.

Enrichment for a fast learner:
1. The rust learner- will interview other people who have careers similar

to the people he listened to in class. He will report orally or in writing
about the similarities he found. He will focus on their education, traininT,
talent, end life stele.

2. The fast learner will choose another car..,:ar cluster and talk to three
people whose careers fit in the cluster. He will then report orally cr
in writing about his ftmiings of c.,-Jucation, training!, talent,
and life style.

41-110.42601 (J03)
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dentist - in

Books: (slow) I "Want To 7'2 1-.7.7e.. by a
(slew) I Want To Bea Doctor by Greene

St-...'Firl ?ss - Engernan
About Dostc.-.7 - Tilompsen
Aerosvace Pilot - Coombs

See master list of resources on Careers.
Films: Transportation by Helicopter ?.-347 Mesa

Airplanes Work for Us fi228 - Mesa
(Check ASU Film Library for film)

Types of Media Appropriate: film projector

(nc...;!laly a ra--.

Samo3e Test Items:
1. Write a paragraph telling how the education of the three people who

talked to us is similar.
2. Write a paragraph telling how the training of the three people who talked

to us is similar.
3. Write a paragraph telling how the talent of the three people who talked to

us is similar.
4. Write a paragraph telling how the life style of the three people who talked

to us is similar.
5. The people who visited us all went to the same kind of college. (True or

false)
6. Choose two sentences that tell about the education of the people who

visited us:
They all went to college.
They all ski.
They all learned to work to helo people.

reedTAck Procedures:
The learner will obtain feedback from the evaluation.

Pat Cobb
Holmes School
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. The te?.ch2r will h9ve three resource In
the le.,:-.1rners cro,_ipz; EaCh 7 :.

Croup ,71bout traininQ, _

resource pce;p1,-..: hive cliffurent
2. The teacher will the total group

as questions of the resoure.-,3 people. 7he rese.:.!rt:e 21,e:us
on the points of similarity betw::.en themsel,,::s es they ane, ...%:r the
questions.

3. The teacher will ask each group to talk to the other classmates telling
what their group learned about the education, training, talent, and
life style. of the person who spoke to them.

4. The teacher will esk each learner to cadly describe how the education
of the three resource people is similar, how the training is similar,
and how the talents and life steiles are similar because they all have
careers within one cluster, This ;..s to be done to the teacher or student
helper.

Learner. Directions:
1. The learner will listen to a resource person as he tells about his educa-

tion, training, talent, and life style.
2. The learriEr will participate in a question period, asking the resource

people abcut their careers.
3. The learner will report to the class, as a member of a group, telling

about what the group learned about the career of the person, focusing
on education, training, talent, and life style.

4. The learner will orally describe the similarities of education, training,
talent, and life style of all three resource people.

Enrichment for a fast
The fast learner will find pictures that show the education, training,
talent, and life style of three or more people whose careers are within
the same cluster and display them in a scrap book.

Enrichment for a slow learner:
I , The slow learner will view three films which show the work of three

careers and which emphasize the education, training, talent, and life
style of the people.

#110.43650 (03) 135
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Typr_!s of Media Aoororriate: film projector

Sample Test Items:
The following questions will be asked orally, with oral responses:
1. Describe in a paragraph how the education of the three people who

talked to us is similar.
2. Describe in a paragraph how the training of the three people who

talked to us is similar.
3. Describe in a paragraph how the talent of the three people who

talked to us is similar.
4. Describe in a paragraph how the life style of the three people who

talked to us is similar.
S. The people who visited us all went to the same kind of college. (True

or false)
6. Choose two sentences that tell about the education of the people who

visited us:
They all went to college.
They all ski.
They all learned to work with children.

Feedback Procedures:
The learner will obtain feedback from the evaluation.

Pat Cobb.
Holmes School 136
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As a rfr:..vie-.1, conduct a large group c..112c,5-:ci c:
Recoici the re.sul.:s on the chainoarc_l_
group, ciustc.,,r c.7.:treer:3 th:At

2. Cover the deve.c.):71 lieu. Assign ,,:r71;. r> to liFt 6 ro17...7.)(1 c,:reors
and to write a suhable riat-.1:1 for t:yat will
choose one spc!:-..o,..;p.lan for eyz.1.1;a-at.ion.

3. Cr, assign each learner to list the 6 r.:171ted careers and to write. a suit-
able name.

4. Give each SittLII group another group's finished product to evaluate and
report to the large group.

5. Regroup in large group. Instruct individual spokesmen to identify the
names of the group he is evaluating. Name the careers listed and the
predicted name for the cluster. The large group may be invited to
respond to the findings.

Learner Directions:
1. Participate in 1arge group discussion naming many careers and clustering

the careers that are related.
2. As a member of a small group list 6 related careers and write a suitable

name for that cluster. Vote on a spokesman.
3. Individually (as an option) list 6 related careers and write a suitable

name for that cluster.
4. Evaluate another group's finished product and report the findings to the

large group. Decide if you agree or disagree with their findings.
5. Reassemble in large group. Spokesmen will report to the large group and

invite the large group to respond with questions or comments.

Enrichment for a fast learner:
1. Act a5 the spokesman for the large group evaluation.
2. List 10 or more careers within a cluster.

Enrichment for a slow learner:
Team up with more capable learners .-hile developing the 6 careers.

io. Boo' uoa)

137
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Tvpr_s of Media Arnropriatr: chalkboard, chart

Sample Test Items: (Nurse, doctor, lab te.chrdclan)

1. A suitable name for this career cluster would be:
a. construction
b. health
c. business

Feedback Procedures:

The learner will obtain feedback from the results of the group
procedure and evaluation.

Dev Cooper
HolirEcs School
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Record or
group, cluster tine o,arcers that art.,,, related.

2. Cover the dr.n.1,...),?,-.1(.1 list.. Assign sm.-....111 to list 6 rcl: tcld
and to write E3 nar,-1,: for tiy.tt c-7trc:ers.
choose one spcl:estran for evaluation.

3. Or, assign eacli learner to list the 6 related careers and to write a suit-
able name..

4. Give each small group another group's finished product to evalu:fl .... and
report to the large group.

5. Regroup in large group. instruct individual spol,:esrnen to identify the
names of the group he is evaluating. Name the careers listed and the
predicted name for the cluster. The large group may be invited to
respond to the findings.

Leal-n(1r Directions:
1. Participate in large croup discussion naming many careers and clustering

the careers that are related.
2. As a member of a small group list 6 related careers and write a suitable

name for that cluster. Vote on a spokesman.
3. Individually (as an option) list 6 related careers and write a suitable

name for that cluster.
4. Evaluate another group's finished product and report the findings to the

large group. Decide if you agree or disagree with their findings.
5. Reassernh!e in large group. Spokesmen will report to the large group and

invite the large group to respond with questions or comments.

Epri.-;hrr?nt for a fast lo-srner:
1. Team up with more capable learners for developing list of 10 or more

careers within a cluster.
2. Act as spokesman with a helper to read if necessary.

Enrichnr.mt for a slow learner:
Team up with more capable learners.

Ifilo.socso (703) i3
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b. ASU
a.
d. U. S.

4. Sli.S.e seri-...t2 on 1;,-.? Ch-ille.1c32 cf C..:,z.e2.;.:17: CCD, Mesa.

Types of Media Appropri.ate: chalkboard, chart

Sample Test -Items:
Test items to be put on tape: (nurse, doctor, lab technician)

1. P. suitable name for this career cluster would be:

a, construction
b. health
c. business

Learner will respond on paper.

Feedback Procedures:

The learner will receive feedback from the results of the group
procedure and evaluation.

Bev Coo:pn
Holmes:. School
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I'. 0. i',110 .,..P16 The ariolyze at t:Lm. Cj'.'e:.

cluster in of their

,-110.£.1;.;91 45 min.

3. in guir.loci group d1scussie:1, the Ci.1:3:;
or a prrtic.:lar e:-0;r cla

2., Ti'. r1:? ....... on a c-1.7,rt o: cn

overhead projr.:ctor. Tihr: ca,,:,-11 child will 12-: as;_eLl to virlte ten careers
that thi; cormnon, Chr..-(Jk

the critr...-ion 5:c.: a correct
3. The a:;sign the studenLs to select ant.: rt,:port on a earec.n.

cluster by ricte:Ir.inirir_; its common then reddne to find out
ten careers that have this common purp,.;::r2.

Learner Direrticns:
1. Listen to and participate in class discussion.
2. The learner will ritc:: down ten careers that have a common purpose.
3. The lEv.irner Will CIC:':erriliPe the com:Gon pmrposr..: of a selected career

cluster i,j reading about ten crArc:c-r-L-1 of that cluster. The learner will
prepare.- a written rnr_ort on same.

Enriehr::ent for a `ast
The learner will do rc,seorch to ascertain the common purpose of each
of the fiftai.-311 C11.1S:C^I.S.

Enrichm,nit for a r; to...! learner:
1. The learner will listen to :egardinci the c:onyron purpose of a

particult.ir cluster Illen prepare illustrations of particular careers meeting
their common purpose.

z...110.81601 (;v3)
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1. In guided group discussion, the class will find con-lc.,. corny,,on
of a particular ca; .::.or ,sluLiter.

2. The instr..ictor :7J11. information from th..! Ciscu.:17,i,-;:
overhead proJe,--tor. In "bu7z group'. fashion, hr:
state careets a particular common The
learners will th.: list they've
for a correct answer (i.e., does the particular career have this
common puspoL;e).

3. After selecting a career cluster, the learner will think of ten careers
having this common purpose. He will then interview workers in this
career to ascertain if the given purpose is pertinent to this career.
After gathering a list of ten common careers, the learner will prepare
an oral presentation of his findings.

Learner Directions:
1. Learner will listen and participate in class discussion.
2. The instructor will put the information from the class discussion on an

overhead projector. In "1-:,::zz group" fashion, the learners will orally
state careers with a particular common purpose. The instructor and
learners will examine the list they've compiled, checking the criteria
for a correct answer (i.e., does the particular career have this
common purpose).

3. After selecting a career cluster, the learner will think of ten careers
having this common purpose. I-le will then interview workers in this
career to ascertain if the given purpose is pertinent to this career.
After gathering a list of ten common careers, the learner will prepare
an oral presentation of his findings.

Enrichment for a fart learner:
1. The learner will work with a less able learner to explain common

purpose of careers which form career clusters.

Enrichment fora slow learner:
I. The slow learner will arrange to have resource people come to class

to discuss their career.

4-110.61650 (JOB)



12.1astor Li3t of 1.-:c.,...ourc,32.

Types of Media Appropriate: overhead projector, chalkboard, recorders,
projectors, record players, software

Sample Test Items:
1. All evaluative instruments for the reading may be used orally one-to-one,

teacher - pupil or pupil - pupil recorded on tapes.

Feedback Procedures: . .
Learner performance on evaluative instruments.

Connie Bickford
Holmes School
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T, Directier,,1:

1. The teacher will r.lides of z,or.-le or p c._

fit into 2 cav:::-r
2. The teacher will thseussiren t.-To carcc.r

sized and enccuract.-? the children to name the careers within the
and tell possible

3. The tcac'eer Will. dMz!::. t ie c i. into ,..:1th

studentteacher guide the learners in the development of charts Showing
possible life styles of the people in a care:::r clustur--cno cluster to
each group. Chdrts will be written and 111.,1:::::atc::d.

4. The teacher will ask each group to display their charts showing illustra-
tions and reading to the class the information cn the charts.

5. The teacher will ask each learner to describe some possible life styles
of 2 career clusters in writing.

Learner_Directions:
1 . The learner will view slides on life styles of people in 2 career clusters.
2. The learner will participate in a discussion of the two career clusters

being emphasized and identify careers within each cluster.
3. The learner will work within a smaller group developing charts depicting

possible life styles of people within one career cluster putting sentences
and illustrations on the chart.

4. The learner will help his group explain the charts.

Enrichment for a fa 3t learner:
1. The fast learners will view slides of life styles of 2 career clusters (other

than those studied in class) and report Orally or in writing about some
life styles he noticed.

2. The fast learner will develop charts and explain them to his class after
viewing the slides.

3. The fast learner will develop a scrapbook showing pictures of life styles
of people in various career clusters.

Enricluecnt for a slow learner:
The slow learner will draw pictures illustrating life styles of people in
one career, helping the fast learner complete hiS scrapbook.

4110. 32701 (JOB) X44



11.:10s: cv..stf.:r Check the.
to check for .r.-,1:(11.s.

p e master Fcr bcol:s to hEllp

Types of Media Ary,-,,ropriatc.!: slide projector

Sarnole_Test Items:
1. Define in writing 2 career clusters and describe some possible life

styles of people within each cluster.
2. Tell about 2 items on your group chart.

Feeribzc:k Procedures:
The learner will obtain feedback from the evaluation..

Pat Cobb
Holmes School
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3. The tr,achz:r c.les3 Into help of a
student 1,.-ac11(..-: ru Th the learnats in the dev,.-leprnent of ch:lrts showir.g
possible Lie p.-,,c,r)le in (..1].,..:str.'.r--one. cluster to

each groz::). cnly.
4 The teacher will .-1.3'1; each group to display their illustre.tions on the

charts and orally c:iscur.::.; them.
5 The teacher will ask. loarner to describe orally some possible life

styles of 2 career clusters.

Leftrn, r Directions:
1. The learner will view slides on lift, styles of people in 2 career. clusters.
2. The learner will prarticit:-:ate in a discussion of the two career clusters

being emphasizezi and identify careers within each cluster.
3. The learner will work within a smaller group developing charts depicting

possible life styles of people within one career cluster putting illustra-
tions on the charts.

4. The learner will help his group explain the charts.

Enrichment for a fast learner:
1. The fast learners will view slides of life styles of 2 career clusters

(other than those studied in class) and report orally about some life
styles he noticed.

2. The fast learner will develop illustrative charts and explain them to
his class after viewing the slides.

3. The fast learner will develop a sc..-rapbock showing pictures of life
styles of per.iple in various career clusters.

Enrichment for a slow .

The slo,.*: l.carne-:r draw plcturcs illustrating life styles of people in
one career, helping the fast learner complete his scrapbook.

r; 110 .3275 0 (103)
146



5,-.e master book list.

T ronriate: slide projector

Sample Test Items:
(To be given orally by teacher or student helper)
1. Define 2 career clusters ana des tribe some possible life styles of

people within each cluster.
2. Tell about 2 items on your group chart_

Feedback Procedures:
The learner will obtain feedback from the evaluation.

Pat Cobb
Holmes School
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their parents' careers have affected tne. entire

4. The teacher will ask each learner to select a career cluster and describe
in writing the type of life he might expect to lead.

3g,,

Learner Directions:
1. The learner contributes to the class discussion generalizing on how

specific careers often shape the life style of the individual (possibly
taking notes).

2. The learners read the assigned essay focusing on the concept discussed
previously.

3. The learner discusses and gives examples of how their parents' career(s)
influence the life style of the family.

4. The learner will select a career cluster and describe in writing the influence
that career might have on his life style.

Enachrnrnt for a fast learner:
1. The learner will select a career, describe the life style one might

expect to lead, and give ten specific examples of how that life style
would be changed.

2. Bring in a worker from the world of work to describe and discuss how
his life has been changed because of his career choice.

Enrichment for a slow learner:
1. The learner will select a career and write an essay on how that carear

would alter his life style.
2. Bring in a worker. from the-world of work to describetnd discuss how

his has heen cikAnge6 because of his career choice.

;110.83-/ 01 (JOB) a-48



Pec.)ple:

t

Types of Media Appropriate: none.

:110..

Sample Test Items:
1. List three ways that your father's occupation affects the life style

of family members. Your list can include working hours, mobility,
location of occupation, living restrictions.

Feedback Procedures:
The learner will obtain feedback from the results of the inventory and
teacher assistance.

Miko Carroll
Hoimnr, School
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}. O. The lcarner fill ge.nerE.1117:F., D'no
have employed

SO 45 min.

The .czicher involyc-,s the Ch S in an
concept that a career cluster often in.:-.11_1...,nce.4: the life stylr)

The tc.acher asEAcins a spr.,-cific ez:,say
condansed on tap-..2 e17-.1rifying and

3. The teacher involves the class in c.1):;.7..oliva of
demonstrating hovi career olu..;!ers
life styles. The teacher elicits e-,szMIDi,7"::S from t17.,..-! cf howtheir parents' careers have affected the entire family's life style.4. The teacher will ask each learner to select a career cluster and describeorally or on a tape player the type of life he might expect to lead.

Led

:..

Lc me i Directions:
I. The learner contributes to the class discussion generalizing on howspecific careers often shape the life e'.4le of the individual.2. The learner listens to the condensed-essay on tape focusing on theconcept discussed previously.
3. The learner discusses and gives examples of how their parents' career(s)influence the life style of the family.
4. The learner will select a career cluster and describe orally or on tapethe influence that career might have on his life style.

Enrichment for a fast learner:
1. Bring in a worker from the world of work to describe and discuss howhis life has been changed because of his career choice.2. The le-arner reads an illustrated. high-interest, low-vocabulary essaydepicting the changes in a life role as, he changes or becomes involvedin a career.

rnrichment for a slow learner:
1. Bring in a worker from the world of work to describe and discuss howhis life has been changed because of his career choice.2. The learner describes one of his parent's career, orally or on tape,stating how the career affected the family's life style.

01/0.837 SO (JOB)



Types of MesniAr.)nropriate: tape recorder.

Samzle Test Items:

1. Identify three ways that your father's occupation affects the life style
of family members. Your list can include working hours, mobility,
loclation of occupation, living restrictions. (Question given orally.)

Feedback Procedures:
The learner will obtain feedback from the results of the inventory and
teacher assistarAce.

Mike Carroll
Holmes School

..7 Ivo
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in on the Z: 7'71

2. The instructor
exeniplific.s the

3. After return to the larr;o
road, the learners will voli2:.:aer specific

4. The instructor will provide the learner with the task of matching a
given set of careers with probable life styles.

Learner Directions:
1. Learner will listen and participate in the greup's discussion.
2. Learner will read the specific assignment.
3. Learner will listen and participate in group discussion.
4. The learner will complete assigned task.

Enrichment for a fast learnor:
I. Bring in a resource person from W.O.W. to discuss the relationship

between life style and careers.
2. The learner will read a high interest, low vocabulary book relating to

a specific career and life style and will describe in writing how that
life style fits the chosen career.

fairi hme
1. Bring in a resource person from W.O.W. to discuss the relationship

between life syle and careers.
2. The learner, given a specific exampld of career cluster, will describe

in writing five possible changes that might occur if he were to assume
that role.

L-r)
-Lt.)01
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Sa:mple Test Items:

1. Careers do not affect a person's life style. (True or false)

r_cedhz_sk Prc-ice.flurns:
1:::tarner will receive feedback from the test instrument and

instructor conferences.

Connie Bickford
Mike Carroll
Holmes School
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in on
The
career-life

t1;,e

2.

3. T.-le of tl-io rnatcrL1 to
point out thn :5r-a it

4. The instructor will o7.7)ortun::ty for lo,:rnr.:r to volur.t.:-.or
his knowledge of life sty lee and QZ:02r5 from examples in his life.

5. The instructor will provide the learner with the task of orally matching
a given set of eal-,zcrs their stylcs.

.

Dire.ctien5:
1.
2.
3.
4.

The learner will listen and participate in the group's discussion.
The learner v,;111 listen to the audio material.
The learner will partieipate in the group's discussion of the tape.
The learner will volunteer hIs information regarding life style and
careers.

5. The learner will complete the oral task assigned by the instructor.

Enrichment for a fast learner:
1. The learner will interview several members in two differing career

clusters to ascertain the life styles of each worker as it relates
to his career.

Enrichment for a slow,!earnr:
1. Giiren a specific career, the learner will illustrate his probable

life style on and off the Job as it relates to that career.

er A

-f-110.84750 (SOB)
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Jnit Items:

1. Careers do not affect a person's life style. (True or false question
read by the teach;-3r or a tape mcorder and answered orally)

ProcPeurps:
The learner will receive fr,:*t; the test instrument and
instructor conferences.

Connie Bickford
Mike Carroll
Holmes School
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3 The 1.2:',c1 diz-7.c-.1.tss!.o% to the 1.earncrs
on the clilfc.!reficos of life styles of Cr.-2 _

about.
4. The teacher will 6sk, the learner to identify in writing or orally at

least four differences in life style between the two people who visited
or they read about.

Learner Directions:
1. The 1Q;:rner will listen to two people talk to the class about their

careers.
2. The learner will r.:.nd about two people whoziee careers are the sane

as the visiting speakers.
3. The learner will participate in a discussion in which the focus point

is the differences in life style of the visitors and the people they
read about.

4. The learner will in writing identify at least four differences in life
style between the two careers discussed.

Ertrichrnent for a fast learner:
1. The fast learner will view two films on two different careers (other

than the ones discussed in class) and discuss orally or in writing
some differences in life styli .

The fast learner will interview two other resource people (whose careers
are different from those discussc-A in class) and ask them about
differences in their life style.

3. The fast learner will write a per or tt:11 orally why he thinks people
who work in contrasting career clusters have different life styles.

r!""Y't.77r7".n: 4,\r r!ow
1. The slow learner will view two films on two different careers.

The stow Liraw Jomt. differenc;....z in life of
v..10 violtod the class.

f,.1).!!,5701 Cr7'.) 4-00
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Ro::;ourc;:l ;:ost Office
i01icci, 7-::-rth

'v.ocatioilal 9uicinc,e"

Types of Media Aporopriate: film projector

Sc-Imple Test 1-ternz--:
I. List four differences in life style of the two people who visited us

or of the people you raad about.
2. People who work in contrasting career clusters usually

(Essay

Feedback Procedures:
The learner will obtain feedback from the evaluation.

Pat Cobb
Holmes School
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4. The teacher will tho 1,..z:,-ner to 1..-.jf3r.tify oielly at least four
differences in life style t.-.:tv:ec.,n the two people who visited or they
read about.

1. The learner will listen to two people talk to the class about their
careers.

2. The learners will view two films that emphasize the differences in
life style cf two c3nt.r::atir-r;

3. The learner will participate in a discussion in which the focus point
is the differences in life style of the visitors and the people they
read about.

4. The learner will orally identify at least four differences in life
style between the two careers discussed.

Enrichment for a fast learner:
1. The fast learner will view two films on two different careers (other

than the ones discussed in class) and discuss orally some differences
In life style.

2. The fast learner will intervicv., tv,o otner resource people (whose careers
are different from those discussed in class) and ask them about
differences in their life

3. The fast learner will writ,.e a short story telling what he knowf.; about the
life style of the visiting people with help from the teacher or a student
helper.

Enrichment for it Slow_1(41C1.7r.'r:
1. The slow learner will choose the pictures that show two contrasting

careers and 1...iitc iiLout the pictua.4..; with of Ow
teacher.

4:IIO.R ,75O
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c:7 film projec*.or

3

Sarprle Tc.,:f..,t Items:
I. List four differences in life style of t.c). two people who visited us

or of the people you read about. G1.7e. crelly to teacher or student help2r.
2. People who work in contrasting career clusters usually

(Give orally to teacher or student helper.)
Feedback Procedure:

The learner will obtain feedback from the evaluation.

Pat Cobb
Holmes School
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PREFACE

In vocational education, instructional content is deter-

mined by identifying knowledges and skills essential to success-

ful employment. This course of study was developed for teachers

of vocational-level industrial drafting, an occupation having

many areas of specialty.

The time allotted this course is too short for teaching

all the areas of specialty. Consequently, an alternative was

found by raising and answering the following questions:

1. Are there knowledges and skills common and essential
to all specialty areas in drafting?

2. Can specialties be identified which offer opportunity
for employment in all areas of the state?

Inquiries in two areas were made to answer these questions.

The results of these inquiries were weighed, and a course of

study was designed within the framework of the Type B Shop.

The first inquiry involved a careful review of pv;nted

material in the specialty areas. It revealed that there defin-

itely are knowledges and skills common to all specialties. Fur-

thermore, once skill in the use of drafting instruments in geo-

metric construction is achieved and basic techniques are acquir-

ed (such as dimensioning, sectioning, and revolutions), special-

ization becomes primarily a matter of gaining new knowledges and

applying already learned skills in a modified sequence.

,--$10J. UP
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For this reason, the course of study for the first year

outlines the fundamental knowledges and skills, sheet metal

drafting, and drafting media and reproduction. This is just-

ified because the overwhelming majority of drafting opportun-

ities require these basic competencies. Sheet metal drafting

is included for practice in visualizing plane surfaces of solid

geometric figures, and for application of the principles of

geometric construction. Electrical drafting has been omitted

entirely because adequate training requires more time than

could be allotted to a single block.



HOW TO USE THIS PUBLICATION

1. Note major sections in the TABLE OF CONTENTS; read and
study carefully the entire guide.

2. Begin a shop library, using the BIBLIOGRAPHY.

3. Adapt, (with the help of an advisory committee) course
content to your local situation by sequencing, add,
'nd /or delete suitable jobs and related information.

4. Make and post a progress chart (see APPENDIX for example).

5. Plan well -in- advance what to teach. Choose the job
from the right hard column of the COURSE OF STUDY.
Develop instruction sheets (see APPENDIX for samples).
Do not attempt to teach directly from this course of
study.

Sa. Select several references from the shop library.

5b. Prepare a lesson plan from which to present the
trade principles that apply to the trade practice
(job), and/or demonstrate the performance of
the job. These principles are found in the course
content opposite the job.

Sc. Prepare an assignment sheet which covers the infor-
mation, in the text or references, to he taught
in the lesson presentation.

Sd. Prepare a job sheet which explains what is to be done.

Se. Prepare operation sheets which explain how to do those
steps in completing the job with which the student is
not familiar.

5f. Prepare information sheets if the student needs addi-
tional, clarifying inforniation to complete the job.

6. Acquire or prepare visual aids called for an instruc-
tion sheets.

7. Make assignments with assignment sheets prior to
presenting the lesson. After the lesson inforf.:ation
has been presented and/or the demonstration completed,
pass out the appropriate job sheet and the necessary
operation. and information sheets.
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8. Assign jobs only after fully teaching principles
necessary for safety and efficient completion of the
job. some students will not progress as rapidly as
others nd will need more attention and time.

9. Evaluate student's progress (as shown on the sample
instruction sheets). Mark each student's progress,
and give a new assignment.
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DESCRIPTION OF THE VOCATIONAL INDUSTRIAL DRAFTSMAN

The draftsman prepares clear, corn, , and accurt.

working plans and detail drawings from rough or detailci

sketches or notes, according to specified dimensions.

The draftsman makes final sketches of proi-sed s.

He checks dimensions of parts, materials to be used, the

relationship of one part to another, the relationship of

various parts to the whole structure; makes any adjustments

or changes necessary or desired; and draws the finished

design. He attaches tracing paper to the drawing and

traces the original in ink..

The draftsman utilizes knowledge of various machines,

manufacturing processes, engineering practices, building

materials, and mathematics and science to complete draw-

ings. He exercises skill in the manipulation of triangles,

T square, and other drafting tools. He is also highly

skilled in lettering, both freehand and with lettering

instruments.

Additional information may be found in the Dictionary

of Occupational Titles, third edition, under DRAFTSMAN,

MECHANICAL (professional and kindred) 007 281, DRAFTSMAN,

ENGINEERING (professional and kindred) 005.281, DRAFTSMAN,

ARCHITECTURAL (professici. and kindred) 1,1 281, DRAFTS-

MAN, TOPOGRAPHICAL (profess; and kimiY) '017.281, photo-

cartographer, DRAFTSMAN, STRUCTURAL (professional and kindred)

005.281, and others.



The U.S. Office of Education has assigned Jils

tion number 1300.

OCCilpd-



COURSE DESCRIPTION

GENERAL OBJECTIVE

To assist the trainee in developing knowledge and skills
for employment as a draftsman on an advanced learner's level.

ASSUMPTIONS

1. That those enrolling in training have had no previous
experience in drafting

2. That trainees have a vocational commitment to drafting
3. That a guidance and screening process has determined

that those enrolled possess aptitudes in the perceptioP,
of spacial .relationships and in the manipulation of
drafting instruments

DE.` ZABLE PREREQUISITES

1. Command of arithmetic fundamentals
2. One year of algebra and one semester of plane geometry

NATURE OF TRAINING

1. The duration of training is normally three hours per
day, five days per week, thirty-six weeks per year
for two nine-month periods; or six hours per day, five
days per week, thirty-six weeks per year for one nine-
month period a total of 1080 clock hours of training

2. Related instruction by lecture, demonstration, the use
of audiovisuals, etc. immediately precedes application
by the trainees in the drafting room; instruction and
its application are correlated as closely as possible
at all times; and the major allotment of time is given
to the development of manipulative skills in the repre-
sentation of drafting details.

3. No instruction directly related to the trade is offered
outside the drafting room.

LEVELS,OF KNOWLEDGE

1. A thorough knol4ledge of the types of drafting equipment
and reproduction media used in industry

2. Command of he fundamentals of geometric construction

3. Command of the fundr-mentals of such areas as orthographic

3
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projection, ..7.ictorial drawing. multiview drawing,
sectioning, dimensioning, and working drawings

4. A general knowledge of the conventional types of
lettering

S. A high degree of visual: nation

b. 'Knowledge appropriate to the e-try -level draftsman in
the selected area of specialty, i.e., architectural,
or machine

LEVELS OF SKILLS

1. Full use of drafting instruments

2. Ability to produce quality line work

3. Ability to adapt drafting fundamentals in areas of
specialty

4. High ability to letter vertical and inclined Gothic,
upper and lower case

S. Basic skills in u.ing certain modern reproduction
machines

INSTRUCTIONAL BLOCKS

Each of the following instructional blocks carries a con-.

tact hour allotment. These allotments indicate relative empha-

sis and are not to be strictly adhered to.

Contact
Hours

I. Fundamentals of Drafting 370

Machine Drafting 170

III. Advaliced Machine Drafting* 190

IV. Architectliral Drafting* 350

*During the 540 hours allotted the second year, the learner
is faced with two alternatives-either to gain an understanding
of the two areas starre aboe, or to elect a specialty anddevelop a significant i.vel of proficiency.

4
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I. FUNDAMENTALS OF DRA:TING
(Contact hoz.' :-70;

Trade pAincipte:s 7-,tad2

A. Introduction to drafting
1. Background statements

a. Drafting: the lang-
uage of industry

b. Historical sketch
of drafting

2. Specialized areas in
drafting

a. Mechanical or machine

b. Architectural

c. Topographic

d. Sheet metal

e. Structural

f. Others

3. Instrument drafting con-
trasted with freehand
drafing

Examine samples represen-
tative of each of the spec-
ialized areas in drafting.

Contrast examples of draft-
ing with art emphasizing
the various points.

a. Line work

b. Shading

c. Color

d. Media or materials

e. Other

4. Equipment and supplies Examine drafting equipment,
including drafting machiLcs,

a. Standard drafting instruments, triangles, ir-
instruments regular. curves, scales, tem-

plates, pencils, pens, ink,
(1) Tracings paper types, cleaning equip-

ment, and etc.



(a) Selection of
tracing paper
and method

(b) Selection of
pencils

(c) Pencil tracings

(d) Ink tracings

(i) Use of ruling
pen

(ii) Other instru-
ments

(iii) Correct line
intensity

(e) Erasing

(2) Blueprint

(a) History

(b) Principle

(c) Types

(3) Daizo

(a) Daizo-moist

(b) Daizo-dry

(4) Xerox

(5) Photographic: micro-
film, positive

(6) Computer graphics

O. Drafting media

(1) Characteristics desired

(a) Translucency

(b) Surface quality and tooth

(c) Paper strength

6
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(2) Drawing paper

(3) Vellum

(a) Description

b) Comparison to
ot;_er tracing
materials

(c) Preconditioning

(4) Film

(a) Description

(b) Coatings

(c) Comparable use

(d) Preconditioning

(5) Tracing-cloth

(a) Description

(b) Preparation

(c) A73,vantages and
disadvantages

(6) Glass cloth

c. Short cuts and new
techniques used in
drawing reproduction

(1) Use of "zip-strips"
and decals

(a) Preparation

(b) Application
procedures

(2) Use of "paste-ups"

(a) Preparation

(b) Application
procedures

7
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Scribing as in
map ma;:ing)

(a) Scribe coating

(b) Gravers

(c) Base sheets

(d) Advantages and
disadvantages

5. Alphabet of lines

a. Widths of lines

b. Meaning of lines

(1) Visible or object
lines

(2) Invisible or hidden
lines

(3) Center lines

c. Proper method of drawing

6. Sheet layout

a. Typical sheet sizes

b. Borders and title
blocks

c.. Arrangement of
lettering

B. Lettering

1. Styles

. a. Goth

b. Roman

c. Other

2. Types

8
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Develop line tcchnique,
including coding and
width.

Lay out various borders
and title blocks. Cal-
culate placement of these
for various paper sizes.

Develop a border system,
title and record.strip,
and guide lines. inese
layouts :?.Te to be used in
the exercises to be
assigned in lettering
practice.



Chapter 9ANALOG COMPUTERS

Typical counter circuits are simple com-
binations of di,Jdes, resistors, and capacitol.s.
They are classified as positive and negative,
depending on the polarity of the pulse they are
designed to accept. In frequency dividers, the

239

counting diodes develop output voltages by the
process called step-by-step counting.

A detailed description of counting circuits
is contained in Basic Electronics.



CHAPTER 10

DIGITAL COMPUTERS

Automatic digital computers are becoming
a common part of operational weapons systems.
With many new ships, aircraft, and trainers,
technicians are faced with a collection of elec-
tronic equipment which will have a digital com-
puter as an integral part of the system. To
understand anything about the operation of
these sophisticated systems, it is necessary
to have some degree of acquaintance with
digital computers and their terminology. Basic
Electronics, NavPers 10087-B, and Digital
Computer Basics, NavPers 10088, contain mate-
rial on digital computers.

Digital computers are presently being used
in many complex training devices. The AN/
USQ-20 digital computer system is the heart of
the avionics system simulator of the 2F67
(A-6A) Weapon System Trainer. The digital
System performs the necessary functions for
the tactics portion of the weapon system trainer.
Digital computers are also used to store the
complex data needed for the operation of the
FBM trainer.

BASIC PRINCIPLES

The unfortunate connotation usually ascribed
to the word "computer" sometimes raises the
image of a complicated thought process being
accomplished by some sort of giant "brain."
Contrary to popular belief, computers cannot
think. In general, they can only add, subtract,
multiply, and divide. Their value is in the
speed at which they operate. For example, one
digital computer, which has been used in a mili-
tary operation, can multiply six-digit numbers
at speeds of 60,000 multiplications per second.

In contrast to analog computers, digital
computers use discrete values to represent the
digits 1 and 0, and the computations are per-
formed by simple electronic switches and cir-
cuits:, A fundamental difference between the

two types is that the analog computer is con-
tinuously presenting a solution to the problem,
while the digital computer performs each com-
putation separately. In other words, when one
of the factors in a problem changes, the solu-
tion presented by the analog computer changes
continuously as the inputs change. In a digital
computer, the entire computation must be per-
formed again after each increment of change
in the input.

An automatic digital computer does more
than a desk calculator in that the computer
can perform long sequences of operations with-
out a human operator. The computer can even
make decisions which may affect its future op-
erations. However, no problem can be solved
without someone first specifying every detail
of the operation. The sequence of instructions
which prescribes the problem solution is called
the program.

Most of the computers used in naval equip-
ments are part of control systems where time
is a factor in the problem. The computer re-
ceives information from radar and other
sources, and makes decisions, which are
sented at the output to control SOInt; specific
operation, such as an airborne interception.

An automatic digital computer generally
consists of fiVe major units: input, control,
memory, arithmetic, and output. A simple
block diagram appears in figure 10-1.

INPUT UNIT

For a compu4er to perform a specified
series of operations, it must be fed both the in-
structions and the data to be used in the com-
putations. Many different devices are used to
properly present the information to the com-
puterfor example, modified electric type-
writers, punched care and punched tape readers,

240
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INPUT
DEVICES

ARITHMETIC'
ELEMENT

4,

CONTROL H
UNIT

V

MEMORY I

OUTPUT

DEVICES

TD. 554
Figure 10-1. --Digital computer elements block

diagram

Inagnetic tape readers, and manual input com-
ponents such as pushbuttons or toggle switches.
In most applications, the most common input
device is the analog-to-digital converter which
changes the proportional voltage and current
analogs into the digital form required by the
numbering system used in digital computers.

CONTROL AND ARITHMETIC UNITS

The control unit in a digital computer in-
terprets the instructions of the program and
controls the actions of all other sections of the
computer. It prescribes the exact sequence of
events for all operations.

Al? the mathematical operations are per-
formed in the arithmetic unit of the computer.
Addition, subtraction, multiplication, and divi-
sion are performed when specified in the pro-
gram, under the direction of the control unit.
Results of these operations (-an then be put in
the memory for future use

MEMORY UNIT

The memory or storage section of the com-
puter is used to store the information which
is used during the computational process. It
stores both the program instructions and the
data used in the computation. The memory can
be used to hold both intermediate and final re-
sults as the computer goes through the program.
Common memory devices include: magnetic
cores, magnetic drums, magnetic tapes, 7.1Itra-
sonic delay lines, and flip-flops.

Figure 10-2 shows a magnetic core memory.
Each core can be magnetically saturated to
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either the 1 or the 0 polarity. Therefore, each
core can hold just one bit of data at a given
time.

Regardless of the type of memory employed,
it is divided into a number of locations, each
of which is identified by an address. When the
control unit calls for an instruction from the
program or a piece of information which is
stored in the memory, it acquires the informa-
tion by using the proper address to establish the
path to the appropriate memory element and the
data stored there. The normal construction of
storage devices makes any address accessible.
However, the length of time required to obtain
the information is determined by the type of
storage device.

The information stored at each address is
referred to as a "word." Each word is repre-
sented by a number of pulses or signal voltage
levels. The storage can be accomplished on
tape, magnetic devices, or special circuits.
A word can represent either a numerical quan-
tity or a computer instruction, but only one
word can be stored in any given address.

OUTPUT UNIT

After the computer has performed the
putations, there must be some method of
municating the results to the operator.

com-
com-

The

Figure
TD.555

10-2. Magnetic core memory cell.
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devices used to "readout" the results are simi-
lar to those used in the input: punched cards
or tape, magnetic tape, and so forth. Speciali-
zed output units include audio or video displays
and digital to analog converters.

Several special facilities are included in
digital computers. When an operation is to be
performed in an arithmetic unit, only one word
at a time can be transferred from the memory
unit. To perform an operation with two words,
the first word must be stored momentarily
while the second word is being transferred.
For this function, the arithmetic unit has a
special memory cell called an accumulator.

The accumulator is one of a class of memory
devices called registers. A register is simply a
means of storing temporarily a certain amount
of information. The methods of storage may
be the same as those used in the memory, but
the register can only store one word at a time.
Other registers are used in the computer, such
as the instruction register associated with the
control unit which allows reference to the in-
struction being interpreted during the time
control signals are being set up.

SEQUENCE OF OPERATIONS

Before a computer can do any problem solv-
ing, the steps for the solution must be written
down in the form of a program and then trans-
lated into machine language (coded). The coded
instructions in digital form are placed in the
correct locations in the memory and the com-
puter is ready to operate.

Assume that the computer starts in com-
pliance with the program, with the control unit
reading the instruction stored in the first
storage location, address 01. The digits at this
address might tell the computer to "take the
number in storage location 12 and put it in the
arithmetic unit." After following the instruc-
tion, the control unit cycles to the next step,
address 02. The instruction at this address
might be "take the number at storage location
22, divide it by the number in the arithmetic unit,
and leave the answer in the arithmetic unit."
The next instruction, at address 03, might be to
"take the number in the arithmetic unit (the
result of the above division) and put it in stor-
age location 36."

The final instruction in the sequence of
operations would provide for the readout of
the result.

242

NUMBER SYSTEMS

The familiar decimal number system is not
suitable for high speed electronic computa-
tions. No electronic device has been developed
which can reliably and economically represent
all of the 10 digits. However, there are many
devices which can be used to represent two states
of nature: switches, relays, transistors, or
tubes. Each of these can be operated in such a
manner as to be clearly classified as "off"
or "on." In other words, they are bistable de-
vices,. The numbering system which represents
only two states is called the binary system.

Numbers written in the binary system use
only the symbols 0 and 1, called bits, just as
the ten symbols in the decimal system are
called digits. The number of symbols used in
any system is called the base or radix of the
system. Thus, the oecimal system has a radix
of ten, and the radix of a binary system is two.
Many different bases are used, such as 12 in
the duodecimal system for counting by the dozen
and relating inches to feet. The base is used
in any number system to determine positional
value of each digit. For example, in the deci-
mal system, (where the base is ten) 6,346
actually means (6 x 103) + (3 x 102) + (4 x
101) + (6 x 100). (Remember that any number
raised to the 0 power is equal to 1.) Similarly,
in the binary system, (where the base is two)
1011 actually means (1 x 23) + (0 x 22) + (1 x
21) + (1 x 20), or 11 in the decimal ,system.
The binary equivalents of the first 10 decimal
numbers are:

Decimal

1

Binary

2 10
3 11
4 100
5 101
6 110
7 111
8 1000
9 1001

10 1010

The arithmetic manipulation of this system
is discussed in Basic Electronics.

Words are memorized by the computer as
binary numbers. A word is composed of a
series (or train) of land 0 signal voltage levels,
or pulses. The number of bits (1 or 0 symbols)
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in the word is called the length of the word.
The speed of a computer is denoted by the rate
at which the pulses pass a given point, or equi-
valently by the pulse repetition frequenrv. The
circuits which manipulate the pulse trains are
called gates, logic circuits, or digital switch-
ing circuits.

All the pulses in a computer are normally
synchronized with respect to each other by
means of a clock pulse, which driven by an
oscillator whose frequency is an integral mul-
tiple of the speed of the computer.

Figure 10-3 shows a typical word and the
waveform of its associated pulse train. In this
case, the length of the word is seven bits. The
corresponding clock pulse train is also shown.
in this figure, a pulse represents a 1, and the
lack of a pulse represents a 0 symbol.

SYMBOLIC LOGIC

The operations performed by a digital com-
puter are based on a logical reasoning process.
Since the rules for the equations and manipula-
tions employed by the computer differ from
the ordinary rules of arithmetic, understanding
this subject requires some discussion of the
basic concepts involved.

Probably you will recall, from your review
of Basic Electronics, NavPers 10087-B that
the symbolic operations utilized in digital com-
puters are based on the investigations of George
Boole, and the resulting algebraic systam is
called Boolean algebra. It is similar to the
algebra with which we are all familiar, but it
follows different rules.

To understand Boolean notation, the tech-
nician must ignore some of the things he has
learned about the arithmetic use of the dot and
plus connectives, as their use in logical opera-
tions is different from the arithmetic usage.

The equations which characterize Boolean
algebra are given in table 10-1, Notice that
some of the rules are quite different from
those of ordinary algebra.

WORD I I 0 I 0 I

PULSE
TRAIN

CLOCK

TD. 556
Figure 10-3. Waveform of seven-bit word and

its clock pulses.
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The three basic functions needed for rep-
resentation of expressions such as those in table
10-1 are the AND function, the OR function, and
the NOT function. The meanings of these are
discussed in Basic Electronics.

Electronic circuits which are used in mech-
anizing the AND, OR, and NOT functions are
described in the following paragraphs. Closely
related to these are the INHIBITOR circuit and
the EXCLUSIVE OR circuit, which are also
discussed.

LOGIC CIRCUITS

Logic circuits are the hundreds of high
speed electronic switching circuits of a digital
computer that store information signals and
perform logical operations on the information
signals. In the first case, the pulse trains
representing information are stored temporarily
in circuits such as registers, which can be
made up of multivibrators. In the second func-
tion, circuits such as the basic NOT, OR, and
AND types perform logical operations. These
circuits sense the input conditions and produce
an output only if certain input conditions exist.
This is one of the reasons for their names.
They can also be generally classed as gate
circuits.

A digital computer generally contains a great
many of these logic circuits, but the types of
circuits contained are limited to the smallest
number that can perform the required functions.
This improves maintainability. The circuits
may use vacuum tubes, transistors, diodes,
tunnel diodes, silicon rectifiers, or other ele-
ments such as magnetic cores. No attempt is
made to cover all variations of all types of logic
circuits. Coverage is limited to a representa-
tive few of each type in order to present an idea
of their nature and use. Also emphasis is on
circuits using semiconductors rather than vac-
uum tubes.

NOT FUNCTION

The NOT circuit, also known as an inverter
circuit, is probably the simplest of all. It is
nothing more than a normal gate amplifier
stage that produces an inversion (negation) of the
input signal and has unity gain. Figure 10-4 is
such a vacuum tube circuit.
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Table 10-1. Equations of Boolean Algebra.

1. A + A = A

2. A A = A

3. A+B.--B+A

4. A B=R A

5. (A+B)+C=A+(B+C)=A+B+C

6. (A B) C=A (B C)=A B C
7. A (B+C)=A B+A C

8. A+A B = A

9. A + B C = (A + B) (A + C)

10. A B=A+l9
DeMorgan's Theorems

11. A+B=A- B )

12. A + 1 =1

13. A 1 = A

14. 0 + A = A

15. 0 A = 0

16. A 4- A r- 1

17. A A = 0

18. A+ A B=A+B

lg. A B+B C+C A=(A+B) (B+C (C+A)
20. A B+A C+B C=A B+BC
21. A = A
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INPUT

8+

A

(A)

(B)

OUTPUT Z

Z=

INPUT OUTPUT

I
A z

co
INPUT SIGNAL- 0 OAi

0 I 0 VOLTS
8+ O

OUTPUT SIGNAL LI
(C)

TD. 557
Figure 10-4. (A) NOT circuit; (B) block dia-
gram symbol; (C) waveforms and related truth
table.

The triode V1 is biased beyond cutoff, and
the positive input signal shown is applied.
(The stage would be biased for heavy con-
duction if a negative signal were applied to
the input.) The voltage divider (R1 and R2)
in the grid circuit is for the purpose of limit-
ing the circuit gain to unity. Note that the
input-output table (truth table) shows that the
circuit produces an output which is the oppo-
site of the input. This is the negation function.

The Boolean algebra expression is
Z =

which is read
"Z equal A-NOT."

Transistor Circuit

Figure 10-5 is a NOT circuit employinv, a
PNP transistor in a common emitter configura-
tion. When no signal is applied, Q1 is biased
to cutoff by the voltage divider, consisting of
R2 and R3, which makes the bas2, positive with
respect to the emitter. The input signal is
divided by R1 and R2, making the circuit gain
equal to unity. Note that the input signal must
be negative to cause conduction and that the
output developed across Q1 is the opposite of
the input. The block diagram symbol, Boolean
algebra expression, and truth table of figure
10-4 would also apply to figure 10-5.

Note that any device or circuit that inverts
a signal between the input and output with unity
gain meets the definition of a NOT circuit.
One commonly used NOT circuit device is the
transformer.

OR FUNCTION

An OR circuit is a logic circuit that has two
or more inputs and produces an output if any or
all inputs are applied. It is very similar to an
audio mixer stage, since several inputs can be
applied from different sources without inter-
action upon the sources; and any input signal
produces an output signal.

Vacuum Tube Circuit

Figure 10-6 shows a vacuum tube OR cir-
cuit with four inputs, the block diagram sym-
bol, and the truth table. In the truth table, a
signal is represented by a 1, and the lack of a
signal is represented by a O.

Each input signai is applied to the grid
through a resistance voltage divider to reduce
the interaction between sources when more than
one input is applied. Since the stage is a
cathode-follower, the output is taken from the
cathode without signal inversion. Positive or
negative signal pulses (either of which could
be designated to represent a 1 at the same time
the other represents a 0) can be applied, with all
input sources supplying like polarity signals for
l's or 0's.
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INPUT
RI

(A)

0

INPUT SIGNAL t:LTCUTOFF

0 I 0

OUTPUT sIGNALn

(B)

OUTPUT
2=.-

TD. 558
Figure 10-5.--(A) Transistor NOT circuit; (II)
waveforms showing inversion between input
and output.

It is assumed that each 1 pulse is of suffi-
cient amplitude to cause heavy conduction if the
signal is positive or to cause cutoff of the tube
in case the l's are represented by negative
signals. Therefore, if two 1-signals are ap-
plied simultaneously, an output signal of standard
amplitude is still obtained.

Diode Circuit

The simplest of all OR circuits is probably
a diode circuit such as figure 10-7. Again,
four inputs are shown; and it is assumed that
the signals are positive with respect to ground.
In that case, each diode will conduct heavily
through RL and the source circuit (not shown)
when a positive pulse greater than about 3 volts
occurs.

The output is taken from across RL and is
not inverted. The block diagram symbol and
truth table of figure 10-6 are applicable to this
circuit. The circuit, by reversing the diodes
and the polarity of the 3-volt source, will func-
tion for bit pulses that are negative with re-
spect to ground.
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INPUT A

INPUT B

INPUT C

INPUT D

A
B
C
D

(A)

,(B)

OUTPUT E

Ez--A+B+C+D
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o 1 1 o 1
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I 0 CO I

I o o I I

1 0 i 0 I
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I 1 o o I

I I 0 I I

1 1 I 0 1
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(C)

TD. 559
Figure 10-6. --(A) Vacuum tube OR circuit; (B)

block diagram symbol; (C) truth table.
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Figure 10-7. Diode OR circuit.

Transistor Circuit

Figure 10-8 shows a transistor type OR
circuit that also includes the negation function
of a NOT circuit. A circuit that performs both
logic functions is sometimes called a NOR
circuit.

With no input signal applied, the NPN tran-
sistor (fig. i0-8) is biased to cutoff by the nega-
tive bias applied between base and emitter. A
positive input pulse causes saturation conduc-
tion of the transistor, producing a negative out-
put pulse at the collector. The truth table shows
the NOT and OR functions tabulated for various
input conditions that may exist. Similar cir-
cuits could be arranged for negative input sig-
nals by biasing an NPN transistor to satura-
tion -conduction or by biasing a PNP transistor
to cutoff.

AND FUNCTION

An AND circuit is very similar to the famil-
iar coincidence circuit which has been used in
other electronic equipment for many years.
All input signals must be alike (representing
either all l's or all 0's) and occur at the same
time to produce a useful output. Therefore,
AND circuits find wide use in interpreting con-
trol instructions and performing logical opera-
tions upon signal:; in the arithmetic portion of
the digital computer. Several circuit configura-
tions are possible, using various circuit de-
ments.

Vacuum Tube Circuit

Figure 10-9 is a vacuum tube AND circuit
that uses a dual-triode. Assume that each

+vcc

VEIB
(A)

INPUTS OUTPUT
A B C

I 0 0
I I 0
o I o
0 0 1

(B)

C -A+B

TD. 561
Figure 10-8. (A) Transistor OR circuit; (B)

truth table

negative-going portion of the input and output
signals represents a binary 1 and that both
sections of the tube conduct heavily during the
binary 0's of the input signals. During the
first binary 1 signal of input A, the conduction of
the left-hand section is reduced. However, the
right-hand section is still conducting heavily;
and there is no noticeable output signal pro-
duced across RK. During the first binary 1
signal of input B, a similar result is obtained
because the left-hand section will be conducting
heavily. But when inputs A and B both repre-
sent binary 1 signals, both sections of the tube
are driven to cutoff; and a binary 1 is produced
across RK. The truth tabl summarizes the
conditions for the three combinations of input
signals. Note that this circuit functions as an
AND cir..-,uit for negative signals only. It will
not function as an. AND circuit for positive sig-
nals, no matter what static bias conditions exist.

There are at least two other commonly used
AND circuits that employ vacuum tubes. The
circuit of figure 10-9 could be arranged to per-
form the dual functions of AND and NOT if the
load resistor were placed in the plate circuit.
A pentode tube having two grids that control
the tube's conduction can function either as an
AND circuit or as a combination AND and NOT
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Figure 10-9.(A) Vacuum tube AND circuit;

(B) block diagram symbol; (C) waveforms
and related truth table.

circuit, depending on whether the output is
taken from the cathode or plate circuit. Such a
combination is sometimes called a NAND cir-
cuit.

Diode Circuit

The circuit of figure 10-10 uses two diodes
to perform the AND function. Under static
signal conditions, or with binary 0 input for
both A and B, the diodes are conducting
heavily through R1 and the resistances of the
input circuits (not shown). The output level is
therefore near zero volts. R1 is much larger
than the input circuit resistance of the conduc-
tion path, and nearly all of the -10 volts is
dropped across RI because the diodes have very
little forward resistance.
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Figure 10-10.(A) Diode AND circuit for

negative signals; (B) block diagram symbol;
(C) waveforms and related truth table.

When input A is a 1 and input B is a 0, the
diode of input A is cut off. However, there is
no output, because the diode in input B is con-
ducting and essentially short circuits diode A.

When inputs A and B both representl's,both
diodes are cut off. The output terminals then
goes negative about 10 volts. This is the third
set of conditions shown in the truth table; with
the signals and conditions shown, none of the
other signal conditions will produce a useful
output from the circuit.

By reversing the diodes and the -10 volts,
an AND circuit can be produced that will handle
and produce signals of exactly the opposite
polarity. Also, in either case, the circuit is not
limited to two input signals; three, four or five
inputs are common in almost all logic circuits
except the simple NOT circuits.
Transistor Circuits

Four transistor AND circuits, the first
three of which include the NOT function, are
shown in figure 10-11. These are not the only
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circuits possible; however, they are illustra-
tive of the wide range of AND circuit configura-
tions possible.

The AND circuit in figure 10-11 (A) uses
two PNP transistors that are initially biased
for saturation conduction by the negative-base
to emitter voltage, If both bases are driven
to cutoff at the same time by positive signals,
both transistors stop conducting; the collector
output signal thus goes in a negative direction,
producing the AND NOT (NAND) function. Re-
member, this means an output pulse (negative,
in this case) is produced only if both A AND
B are NOT negative.

The two NPN transistors of figure 10-11 (B)
are also statically biased for saturation con-
duction by the positive-base to emitter voltage.
When two negative input signals are applied
simultaneously, both transistors are driven to
cutoff; the collector output thus increases in a
positive direction. If only one base is driven
negative at a particular time, the other tran-
sistor continues to conduct; this keeps the out-
put terminal at practically ground potential.
The circuit thus performs as an AND NOT cir-
cuit.

The circuit of figure 10-11 (C) is somewhat
different. Statically, each transistor is cut off.
During operation, all three must conduct to-
gether. If any transistor remains cut off, the
others cannot conduct because the emitter -
collector conduction paths of the three are in
series. If all three transistors are driven into
conduction by negative signals applied to the
bases, there is conduction; and the collector
voltage at the output terminal will increase in a
positive direction. The circuit thus performs
as an AND NOT circuit.

Four PNP transistors are connected to-
gether at the collectors and emitters (fig.
10-11 (D)) to form an emitter-follower type
circuit. However, there are four separate input
terminals for the base signals. Initially, all
four transistors are in saturation conduction
and nearly all of the collector voltage is dropped
across RL. Again, all transistors must be cut
off together to reduce the voltage drop across
RT.. The application of four positive input sig-
nals to the bases will cut off each transistor,
and the output terminal voltage will go is a pos-
itive direction. Note the lack of the NOT logic
function; that is, the circuit does not perform
as an AND NOT circuit.
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Figure 10-11. Examples of transistor AND

circuits.

INHIBITOR CIRCUITS
The combination of an AND and a NOT cir-

cuit in which the NOT circuit is inserted be-
tween one innut terminal and the AND circuit
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is called an INHIBITOR circuit. Figure 10-12
(A) shows the functional arrangement of the com-
bination. Figure 10-12 (B) shows a more coni-
m-)nly used block oia,g:ani symbol, where the
inhibit signal input to the block is through a
half circle. The NOT andAND circuits can take
the forms of any circuits described previously;
the only requirement for the NOT circuit is that
it inverts its input signal.

The circuit in figure 10-12 (B) produces an
output under the following conditions only: One
or more regular input signals are applied, but
no input signal is applied to the inhibit terminal.

EXCLUSIVE OR CIRCUIT

An EXCLTJSIVE OR circuit is a combination
of circuits which has two input signal terminals
but produces no output when two signals of like
polarity are applied simultaneously. However,
if only one input signal is applied, an output
is produced.

Two combinations of circuits that can be
used to form the EXCLUSIVE OR circuit are
shown in figure 10-13. For the circuit of figure
10-13 (A), input signal A will pass through the
OR and INHIBITOR circuits to the output if no
signal from the AND circuit reaches the in-
hibitor terminal. But if a signal is applied to
input B, which operates the AND circuit, a
signal reaches the inhibit terminal and prevents
any output. In figure 10-13 (B), two simulta-
neous input signals will prevent an output from
both of the INHIBITOR circuits, and the OR
circuit will thus produce no output.

Signals A and B are signals that occur si-
multaneously and are alike for the conditions
of no output. Because of this characteristic,
the circuits can be used to compare two pulse
trains and to produce an alarm signal output

INPUT A

INPUT B

INPUT A
INPUT B
I'4PUT C

(A)

(B)

171

D.----A13e
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Figure 10 -12. INHIBITOR circuits. (A) Two

inputs; (B) three inputs.
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INPUT A
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Figure 10-13. Two forms of EXCLUSIVE OR

circuits.

when the two trains are not always identical.
In this manner, two corresponding circuit points
of two identical computers can be constantly ex-
amined for errors.

PULSE RESHAPING CIRCUITS

Although reshaping circuits do not, strictly
speaking, perform a logic function, they use
circuits that are classed as logic circuits.
Their function is the reshaping of pulse trains
that may have deteriorated in shape and ampli-
tude beyond further usability. As pulse trains
pass through various circuits of a computer, the
rise and fall times of the pulses usually in-
crease; the amplitude may decrease; and the
pulses are delayed in time.

The clock pulses, which are usually avail-
able at several points in the computer, are used
with a reshaping circuit to restore the shapes
of numerical or instructional information pulses
within the computer.

If the information pulses to be reshaped
occur at the same time as an available clock
pulse, a simple AND circuit can be used to
reshape the pulse. Figure 10-14 (A) shows
clock pulses and deteriorated pulses applied
simultaneously to terminals A and B, respec-
tively, of an AND circuit. In a properly de-
signed circuit, the output is produced only during
the time interval t1 to t2. The rounded top of
the output pulse can be clipped in a succeeding
amplifier stage.
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Figure 10-14. --Block diagram of pulse reshaping circuits.

Instances will occur where the deteriorated
pulses to be reshaped are no longer in time
synchronization with the clock pulses. In these
cases, the circuit shown in figure 10-14 (B)
can be used to reshape the pulses.

The deteriorated pulses and clock pulses
are applied to terminals A and B, respectively.
The deteriorated pulses pass through the OR
circuit and, together with the clock pulses,
cause an output from the AND circuit during
the portion of the time that they occur simul-
taneously.

If there were no regenerative (positive)
feedback from the amplifier output, the output
would be representative of only the overlap time
of the deteriorated and clock pulses. However,
the positive feedback and the clock pulse keep
the AND circuit functioning, producing an input
to the amplifier until the clockpulse ends. This
produces an output pulse that is identical to the
clock pulse. Note that this circuit allows a pulse
that is not in exact time sequence with a clock
pulse to be reshaped, but there must be some
overlap in the duration of the two pulses.

ARITHMETIC CIRCUITS

An automatic digital computer is a vastly
complicated machine with a great many elec-
tronic circuits. Although the number of cir -.
cuits is high, the variety is small. That is, it

TD. 567

consists of a large number of a few types of
gate circuits. Many of the types found in the
arithmetic unit were discussed in the preceding
section as logic circuits. An additional type of
logic circuit not previously discussed, the Ec-
cles-Jordon multivibrator, known as a flip-flop
(FF), in wide use in the binary counters and
the registers of the control and arithmetic units.

The following paragraphs discuss how the
FF and other logic circuits are combined to
form counters, registers, and adders; and how
they perform the temporary storage, addition,
subtraction, multiplication, and division func-
tions of the arithmetic unit.

FLIP-FLOPS

In most cases, the registers in the arithmetic
unit and the binary counters in the control unit
are composed of FF's constructed with vacuum
tubes or transistors. Where a register in the
arithmetic unit uses an associated binary coun-
ter, the counter is also composed of FF's. The
basic functions of a counter or register are to
totalize the numbers of bits and to provide tem-
porary storage for this information. Once a
number of bits has been fed into the counter or
register, the information is retained until the
circuit is cleared by a reset (clear) signal or
the power is removed from the circuit.
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Figure 10-15. (A) FF using vacuum tubes; (B) block diagram symbol.

Figures 10-15 and 10-16 show two FF's, one
composed of vacuum tubes and the other of
transistors. Other devices that are capable of
two states of operation (for example, tunnel
diodes or magnetic core coils) can also be used
in the construction of FF's. A block diagram
symbol commonly used to represent the FF in
computers is also shown in figure 10-15.

In the following discussion, it is assumed
that the technician is familiar with the opera-
tion and general use of the FF circuit. (The
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basic FF circuit is discussed in Basic Elec-
tronics.) In digital computers, the FF circuit
can have several inputs and two outputs. The
circuit shown in figure 10-15 (A) has three in-
put signals: a reset input, a complement in-
put, and a set. input. Their functions are de-
scribed below.

A reset input signal sets the stage to a 0
condition or clears the previous 1 count if one
was present. If several stages in a counter are

7 3
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Figure 10-16. FF using transistors.

cascaded, the reset signal is generally con-
nected to all stages; they are all reset to 0 simul-
taneously.

Tne complement (trigger) input is applied to
both halves of the FF, and a signal causes the
stages to change from a 0 to a 1, or vice-versa.
In registers, the complement signal is generally
a single pulse that is applied to all stages si-
multaneously. It produces the l's complement
of the binary number held by the register. In a
counter, the complement input of only the first
stage could be used as the signal input for the
pulses to be counted. The signal and comple-
ment inputs can also be applied symmetrically
in the plate or collector circuits.

In case the stage is in the 0 state, the set
input signal flips it to the 1 state. In most
counters, instead of using the complement
input, the reset and set inputs of the first
stage are paralleled and used for the input
signals.

The three inputs use. negative signals, to
cause a change of state in the FF. It is some-
times desirable to design the stage for positive
signals, but an FF stage can be more precisely
controlled if it is switched from a state of
heavy conduction than from a cutoff state. Note
that each stage counts to a scale of 2, but indi-
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cater a maximum count of only 1, a 0 would
be indicated for a second input pulse.

Counters

Most large computers can handle a maxi-
mum of about 34 bits, the equivalent of a 10-
digit decimal number. The maximum scale for
a binary counter is equal to 2n, where n is the
number of FF's. However, the maximum deci-
mal equivalent count that the indicators will
show is 211-1. Figure 10-17 shows four FF's
that make up a binary counter capable of count-
ing to the binary equivalent of decimal 16. If
indicators are provided that read in the binary
number system, a count equal to 15 in the
decimal system is indicated as 1111. The next
count, which is decimal 16, changes all the
indicators to 0.

The decimal positional coefficients of binary
1111 are 1, 2, 4, and 8, read from right to left.
The least significant bit (LSB) is the last 1.
For a count of binary 1, the binary indicators
would read 0001; for this reason the drawings
for binary counters and registers sometimes
show the input pulses applied to the righthand
side of the chain and the signal and count pro-
gressing to the left. However, an oscilloscopic
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Figure 10-17. Binary counter at a count of 1111 (decimal 15).

presentation of the input pulses will show the
pulse that represents the LSB as the pulse which
is furthest to the left on the oscilloscope
screen.

A counter similar to the one shown in
figure 10-17 is explained in detail in Basic
Electronics. That explanation should be re-
viewed before continuing with the present dis-
cussion.

It is easy to convert the counter in figure
10-17 into a step counter (fig. 10-18) by the
addition of 3 AND gates. A step counter is a
circuit with input and output connections so
arranged to give a decreasing rather than the
normal increasing count.

A set input fed to the counter circuit could
be used to set up any quantity by controlling the
points of set or reset. For illustration pur-
poses a 10 decimal or 1010 binary will be used.

The set input causes FF4 and FF2 to be set
and FF3 and FF1 to be reset.

The AND gates have one input coming from
the zero plate of FF3, FF2, and FF1 respec-
tively.

With FF'l reset, AND gate No. 3 has a high
input coming into it from the zero plate of FF1.
An input fed to the "T" input of FF1 is also felt
at AND gate No. 3. AND gate No. 3 is qualified
and the signal passes through to the input of
FF2 and the AND gate No. 2. This AND gate
has a low input from FF2. This signal comple-
ments FF2 and FF1 at the same time, indicat-
ing 1001 (binary equivalent of decimal 9) as
FF1 goes from reset to set and FF2 goes from
set to reset.

The next pulse input to FF1 will not pass
through the AND gate, but will change the stage
from set to reset. Two pulses have caused the
indicated count of the flip-flops to go from 1010
to 1000; it has counted down from 10 to 8 with
two pulses.
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Each input pulse keeps the counter counting
down one bit at a time until all flip-flops indi-
cate zero. A stop pulse is applied to keep the
counter from starting over at 15 and counting
down.

An additional set input pulse applied to the
counter would set the counter to 10 and count
down could start again,

Types of Input

Binary words are fed into the logic and
arithmetic circuits in either of two different
forms, serial or parallel, or in a combination
of the two. In serial form the bits follow one
another sequentially on a single input line. In
parallel form, all the bits of the word are ap-
plied simultaneously over a number of paths
equal to the number of bits in the word. Figure
10-19 illustrates both methods.

Each method has advantages and disadvan-
tages. The method used in a particular com-
puter depends on whether extremely high speed
arithmetic operations are needed or whether
economy and machine simplicity are more
important.

A machine with serial operation is much
more economical. For example, in the case of
a counter or register, a word representing
decimal 15 (1111 in binary) can be handled by
four FF's; and, as will be shown later, there
is no limit to the word length a serial adder
will handle.

A parallel counter or registe" .cor handling
binary 1111 also requires four IFF's, but its
speed of operation is four times faster than
the speed of a serial counter or register. How-
ever, 30 FF's would be required for a parallel
30-bit word. In a parallel adder, a separate
adder is required for each bit of both the addend
(the number that is to be added to another) and
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Figure 10-18. Step counter at a count of 1010 (decimal 10).

augend (the number to which another is to be
added). However, the addition is completed in
the same time a serial adder requires to add
one-bit addend and augends. The complexity of
a parallel arithmetic unit over a serial unit is
multiplied by the word length.

Registers

A register is a device that provides tem-
porary storage of a binary word during com-
putation. Registers are composed of FF's
and are generally found in the control and
arithmetic units of digital computers. There
may be several in a large computer; however,
an arithmetic unit may contain only one or two.
The number depends on the amount and variety
of other storage facilities that are included.
It is also somewhat dependent upon the speed
with which the computer is designed to operate.
A relatively long time is required for readout
of a word from a magnetic drum memory; a
shorter readout time is possible with magnetic
core matrix and sonic delay line type memory
units. Generally, one or more arithmetic reg-
isters can be used to advantage in speeding up
the computation.

Remember that a word is a group of pulses;
each pulse, or lack of one, represents a bit;
each bit represents a binary digit. of 1 or 0.
The chain of bits can be of almost any length;
the maximum is usually about 34 bits. This
group of pulses at the input unit can represent
instructions, constants, and variables for the
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problem. In the actual arithmetic circuits, the
pulse chains that represent the constants and
variables for the problem are present. The
instruction portion of the word is used to pro-
gram the computer.

STORAGE REGISTER.A storage register
is used to store a word temporarily. Storage
registers consist of a group of FF's capable
of storing the maximum word length expected;
they operate in the same fashion as counter
FF's. Figure 10-20 represents a storage reg-
ister which is capable of handling a four-bit
word. The lower group of FF's comprise the
.register, and the upper group form an asso-
ciated counter. Between the two is a group of
AND circuits. Note that the input to the counter
is in serial form and the input to the register
is in parallel form; therefore, it also forms a
serial to parallel converter for the word. (The
counter is included in the set because of this
function as a converter.) First, the word is
applied to the counter. Later a read pulse is
applied to the AND circuits. If the read pulse
and the voltage at the 1 output of a particular
counter FF agree in voltage levels, a 1 pulse
is transmitted to the corresponding register
FF. No signal is transmitted to a register FF
if the 1 output of the corresponding counter FF
is at a 0 voltage level, or, in any case, until
there is a read pulse applied.

Each. register FF can store a signal bit,
representing a 1 or 0. Note that at the same
time a 1 is represented by a 1 level of voltage
at the 1 output terminal, a 0 voltage level is
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represented by the 0 output terminal. In other
words, if al output represents A, the 0 output
represents A. The output from the lower FF's
(fig. 10-20) might be applied to the augend or
addend terminals of a parallel adder circuit,
the other word being supplied by similar means.
If both the 1 and 0 leads are connected to other
circuits, the condition is known as "double lead
transfer" of information.

An extra bit is included in an information
word to indicate the sign of the binary number.
A three-bit word such as +110 would be fed into
the counter or register as 0110, where. the first
0 (MSB) would indicate a positive number. A
negative 110 would be 1110. Therefore, the cir-
cuits that handle signed words must have an
extra FF to handle the sign bit.

A storage register and serial to parallel
converter that does not use an associated coun-
ter are shown in figure 10-21. Delay lines (D)
are used in this instance to provide the con-
version from serial to parallel. Each delay line
introduces a delay equal to the input pulse
spacing. Therefore, the first input pulse (the
one on the left) arrives at A4 at the same in-
stant that the last bit pulse is applied at Al.
The input pulse spacing is the same as that of
the clock pulses for serial form. Therefore
the read pulse would be taken from the clock,
but it would not be applied to the AND circuits

1 1 0 1

11.-
INPUT PULSES

READ PULSE

before the last input pulse was applied to Al.
With the exception of the delay line feature,
the circuit is the same as the one in figure
10-20.

SHIFT REGISTER.--A shift register is a
storage register in which the stored number
can be shifted left or right with a shift pulse.
(See fig. 10-22.)

The shift pulses are applied continually, and
they have the same spacing as the bits of the
word. But since the FF would be upset if a
shift pulse and a bit pulse occurred simul-
taneously, the shift pulse is applied midway
between bit pulses. The FF's are so coupled
that any particular one is set to a 1 state only
if the preceding one was reset to 0 by the shift
pulse. The delay lines (which may be RC cir-
cuits) have a delay that is only a small portion
of the spacing between pulses. The operation of
the shift register is discussed in the following
paragraphs.

Assume that the binary word 1101 (decimal
13) is to be stored. The first 1 bit is applied
and sets FF1 to 1. This does not affect FF2.
A shift pulse then occurs that resets (clears)
FF1 to 0; and FF2 receives, after a short de-
lay, a pulse from FFlthat sets it to 1. Then the
second 1 bit is applied to FF1, setting it to 1
again. Now both FF1 and FF2 are set to 1; and

RESET PULSE

TD. 574
Figure 10-21. Storage register using delay lines.
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Figure 10-22. --Shift register.

another shift pulse occurs, resetting them to
0. Shortly thereafter, FF2 and FF3 are set to
1. The next bit in the word is a 0 and has no
effect on FF1. The following shift pulse resets
FF2 and FF3 to 0; later, FF3 and FF4 are set
to 1. FF1 and FF2 now read 0. The last bit
sets FF1 to 1. Shift pulses are stopped at this
point, and binary word 1101 has been stored.

The application of four additional shift pulses
causes the stored word to be read out the left
side of the register. The contents can be read
out to additional FF stages, to the memory unit,
or to adder circuits. The output might also be
returned to the input, through pulse reshaping
amplifiers, to form a dynamic (circulating)
type register.

If the register contains many more stages
than there are bits in the stored word, the
stored word can be shifted to the left and its
changing value doubled by each successive shift.
For example, if the word 1101 (decimal 13) is
shifted to the left by 1 bit, the register will read
11010 (decimal 26). If 11010 is shifted to the
left again, the register will r ead 110100 (decimal
52). Therefore, each left shift multiplies the
register word by binary 10 (decimal 2). Note
that the decimal point location in this par-
ticular register does not shift. In this case, it
remains at the input terminal, or to the right
of the last stored bit.

Additional stages must be switched into the
right-hand side of the register before the word
1101 can be shifted to the right. Assume that
1101 is stored and it is desired to shift it to the
right. The decimal point is fixed at the input
terminal point. Now, additional FF's are
switched into the right side of the register, and
a shift pulse is applied. The register will now
read 110.1 (decimal 6.5). Thus the stored

T
t-

OUTPUT

TD. 575

word' has been divided by binary 10. Another
shift pulse would produce 11.01 (decimal 3. 25).

ACCUMULATOR. Of the various types of
registers found in an automatic digital computer,
the type which is most important has the capac-
ity to store a word, then receive additional
words and sum the total. A register with these
features is defined as an accumulator. It will
most likely also incorporate left and right shift-
ing features and be capable of dynamic operation.
It must be able to provide this additional fea-
ture while handlingthe maximum computer word
length.

Figure 10-23 presents a simplified block dia-
gram of a serial arithmetic unit and indicates
the importance of the accumulator. The accu-
mulator can receive or send information to the
memory unit; the stages of the shift register
can be added to the accumulator to form a double
length accumulator during multiplication and

MEMORY
4

UNIT
ACCUMULATOR

SHIFT
REGISTER

ADDER

MEMORY COMPLEMENT
UNIT REGISTER

TD. 576 .
Figure 10-23. Simplified block diagram of a

simple serial arithmetic unit.
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division; and the complement register can be
complemented and its contents added to the con-
tents of the accumulator. The importance of the
relationship displayed by this block diagram will
become clear during a discussion of adders and
the comdutational processes.

ADDERS

It has already been pointed out that a coun-
ter can total the number of pulses in a word and
store the word teinporarily. It was also men-
tioned that the accumulator is very flextble in
this respect; it can receive several worth, add
them, shift them right or left, and store them.
However, the counter and the accumulated' are
limited in the word lengths they can handle or
store. A serial adder has no word length arnfita-
tions; it is limited only by the storage capacity
of the memory unit.

These adder units do not contain new kinds
of circuits; they are made up of the basic logic
circuits that have already been discussed.

Serial Adders

The half adder is the basic adder circuit for
binary addition. It is called a half adder because
it performs only the lowest order of addititon
it has no input terminal for a carry. Remem-
ber, a carry (C) is generated when 1 and 1 are
added to given a sum (S) of 0, producing a C of 1.
Figure 10-24 is the block diagram and input/
output table for a half adder.

Notice, in figure 10-24, that the S (sum)
output is in the 1 state only when A and B are
unlike. This is expressed by the equation S
A'B + AB', where A' and El' have the same
meaning as A and B. This is the EXCLUSIVE

S INPUT OUTPUT
HALF ADDER A B S- r

I 0
I 0 I 0

C=AB O I I 0
0

TD. 577

Figure 10-24.Half adder block diagram and
input/output table.

ORfunction discussed earlier, and can be mech-
anized as shown in figure 10-25.

Assume that A = 11 and B = 101. The
first two bits of each word are applied si-
multaneously and produce a 1 output from the
OR and AND circuits, but the S output is 0 be-
cause of the inhibit action. The 1 from the AND
circuit is the C output. The next set of bits,
a 1 and a 0, produce an S output of 1. The last
set of bits, a 0 and a 1, produce an S output of
1. Checking the S output, the result is seen
to be 110, with a C output of 1. This could be
considered a wrong answer; but, if the carry
could be utilized during the addition process,
the correct answer of 1000 would be produced.

To itilize the carry during the addition
process, two half adders and a delay line can
be employed as shown in figure 10-26. This
combination is known as a full adder. Each half
adder (fig. 10-26) consists of an EXCLUSIVE
014 circuit.

The first two 1 bits of A and B produce only
a Cl carry of 1 from the first half adder, and
S1 is 0. Cl is delayed by an amount equal to
the bit spacing before being applied to the sec-
ond half adder. The second set of A and B bits
are a 1 and a 0, respectively. This results in

0 I 1 0

TD. 578
Figure 10-25. --r-q11 adder (EXCLUSIVE OR) circuit.
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LSB's

0 0 1 I

0 I 0 1

B-

411-- 0
TI ME

0 1 1 0

SI

HALF ADDER

Cl

0 0 0 1

CI

C2= CIC
(DELAYED)

I I 1 0 , 0 0 0

s

C2

HALF ADDER

Figure 10-26. Full adder block diagram and bit trains.

an S1 of 1 and Cl of 1 being applied to the sec-
ond half adder, producing an S output of 0 and
a C output of 1. This 1 of the C. output is fed
back, delayed, and applied to the second half
adder. At the same time, an Si output of 1 is
produced in the first half adder and applied to
the second half adder. This results in another
0 at the S output and a 1 at the C output. Now
this C is delayed and applied to the second half
adder again. A and B are 0 at this time, and
the second half adder receives an S1 of 0. This
causes the second half adder to produce an S
output of 1 and a C output of 0. The result of
the addition is now correct:

A= 11
B = 101

S= A + B = 1000
Note that this is strictly arithmetic addition

of binary numbers 11 and 101, not Boolean
algebra addition.

CIN Al BI

1

FULL ADDER I

SI

A2 B2

4

FULL ADDER 2

Parallel Adders

0 I 1 0 I

C

C

TO. 579

Parallel addition is used where computa-
tional speed is important or for adding binary
coded decimal (BCD) words. Figure 10-27
shows the block diagram of a parallel adder,
which is nothing more than four full adders with
parallel inputs and the carry applied serially
between stages.

Assume that two decimal numbers, 3471 and
1318, are to be added as BCD numbers, using
the 8421 code for conversion into BCD. The
decimal 3471 would become

Al A2 A3 A4
0011 0100 0111 0001

and 1318 would become

S2

B1 B2 B3 B4
0001

A3 B3

I 1 1

FULL ADDER 3

S3

Figure 10-27. Parallel adder.
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1
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C4
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TD. 580



Chapter 10DIGITAL COMPUTERS

The bits in each group Al, Bl, etc., are
applied serially to the correspondingly des-
ignated terminals, but each group is applied
simultaneously. The Cin comes from a pre-
vious adder, the C4 and the sums would be A
or B inputs to a higher order adder if it were
necessary to add three decimal numbers. This
adder could also be used to add two four-bit
pure binary words or for the parallel-bit addi-
tion of four serial words.

One point needs clarification. It was as-
sumed that each partial carry was produced
with no delay between bit input and carry out-
put. This cannot be achieved in practice;
therefore, the A and B inputs down the chain
must be delayed enough to allow the respective
carry to appear at the time the A and B inputs
are applied down the chain.

Adder-Subtractor

An arrangement of logic circuits is possible
that will perform either addition or subtrac-
tion. The half adder-subtractor form of such a
group is shown in figure 10-28. It is com-
posed of one AND gate, two INHIBITOR gates,
and one OR gate. A carry is generated by the
AND circuit and used during addition. During
subtraction of binary numbers a case occurs
where there is a borrow of 1. This can be

borrowed from the output of one of the INHIBI-
TOR circuits.

Two half adder-subtractor circuits can be
used to form a full adder-subtractor, wish an
additional OR circuit and a delay line having a
delay equal to bit spacing in the words, as
shown in figure 10-29. Addition uses the carry
output of the first half adder and the feedback
from the second one for application to the OR
circuit. During subtraction, the borrow output
of the first half adde.-subtractor is applied, via
the OR circuit and delay line, to the second
half adder-subtractor, and the borrow from the
second one is fed back to the first one.

COMPUTATION

The actual computational detailsaddition,
subtraction, multiplication, and divisionvary
from computer to computer because different
models have different circuitry in the arith-
metic, memory, control, and output units. The
registers and adders will also vary in different
models. Therefore, since it is impossible to
describe all circuit variations and the ways that
they function, only a general description of pos-
sible computational processes will be given.

Addition

The general idea and methods of addition
should be clear at this point. A word, called

SUM OR
DIFFERENCE

0, BORROW

0 CARRY

INPUTS OUTPUTS
A B SUM DIFFERENCE CARRY
0 0 0 0

I 0 0
I I 0 0
0 I -1 0

BORROW I

0
0
0

TD. 581
Figure 10-28. Half adder-subtractor and input/output table for addition and subtraction.
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HALF ADDER
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0 I 1 0 0
6 ADD

I 1 I 0 0

I"... . 0

TD. 582
Figure 10-29. Full adder-subtractor, with waveforms for the subtraction of decimal 3 from

decimal 17.

the augend, is taken from the memory and put
into a register, generally, the accumulator. A
second word, the addend, is taken from the
memory and added to the augend. The result
is stored in the accumulator, sent back to the
memory, or used for addition to another word.
The adders will be used for words whose length
exceeds the accumulator's capacity.

Subtraction

Subtraction can be performed by comple-
menting the addend and adding it to the augend.
Registers generally have provisions for com-
plementing their contents. Some computers use
the l's complement, which is found by substitut-
ing a 1 for each Oand a 0 for each 1 in the digits
(bits) of the binary number; others use the 2's
complement. The adder-subtractor can also be
used to find the difference between two words.

Multiplication

Multiplication is really repeated addition,
shifting left, or a combination of both. The
accumulator is usually a register whose con-
tents can be shifted left or right; or a second
shift register can be used, and the accumula-
tor can be used to store the result. Circuitry
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is provided to count the number of additions,
which will be equal to the number of bits in the
multiplier.

Division

In about the same manner that multiplica-
tion is accomplished by repeated addition and
shifting left, division is performed by repeated
subtraction and shifting right. In case the
last subtraction results in a negative remainder,
this is detected by special circuitry; and the
last subtracted amount is restored. The sub-
traction part of the division process can also
be done by complementing and adding.

A SAMPLE ARITHMETIC UNIT

The primary function of the arithmetic unit
as previously mentioned is to perform the mathe-
matical operations dictated by the program.
These operations are usually programed, utiliz-
ing methods that allow them to be manipulated
arithmetically. The distinguishing characteris-
tic of arithmetic operations lies in he fact that
numerical quantities form the elements of the
calculation. The arithmetic unit also performs
operations that are not usually considered to be
arithmetic, such as comparing numbers, shift-
ing right or shifting left.
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Chapter 10DIGITAL COMPUTERS

Digital computers are usually designed to
perform all operations by modifications of the
addition process. The following paragraphs
describe IL basic requirements of an arith-
metic unit and develop the logic necessary for
its primary operations. The arithmetic unit de-
scribed performs all of its operations by addi-
tion.

The requirements of an arithmetic unit are
described with reference to the block diagram
in figure 10-30. The unit shown is capable of
adding, subtracting, and multiplying. The num-
ber of additional elements that would be re-
quired for division make it impractical to show
the divide operation. However, the requirements
for division are discussed, making it fairly easy
to visualize what additional components would be
necessary to perform the operation.

The block diagram shows a four-bit parallel
adder, five registers, a complementing network,

an overflow detector, a cycle counter, a timing
pulse generator, and a control network. The
timing generator is not a physical part of the
arithmetic unit; it is included here to help
clarify the way that a sequence of steps re-
quired to perform an arithmetic operation is
controlled.

Adders

The adders used in this unit are full adders.
Each adder is designed to accept the addend,
augend, and a carry from the previous order to
produce a sum and a carry output.

Registers

The registers contain all the information
necessary for a given arithmetic operation and

ARITHMETIC CYCLE
CONTROL COUNTER
NETWORK

MEMORY

OVERFLOW
DETECTOR

M REGISTER

COM PLEMENTER

FOUR BIT
PARALLEL ADDER

t.

A REGISTER

t
B REGISTER

f

TIMING
PULSE

GENERATOR

C REGISTER

D REGISTER

TD, 583
Figure 10-30. Sample arithmetic unit block diagram.
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for storing the result of the operation. The unit
shown uses five registers: the M, A, B, C, and
D registers. All information taken from the
memory passes through the M, or main, regis-
ter. The M, A, and B registers are used for
the add and subtract operations; multiplication
operations use all five registers. The transfer
gates used to convey information from one reg-
ister to another are not shown on the diagram
since they do not directly affect the logic.

Complementing lvf....twork

A number is applied to the adder in either
its true or its complemented form, depending
upon the arithmetic operation being performed.
Figure 10-31 shows a simple complementing
network. In a sophisticated complementing
register one network is needed for each bit in
the word.

The circuit consists of two AND gates and
an OR gate. The true and complement inputs
determine whether or not the information bit
contained in the flip-flop is complemented. A
true input applied to GA2 will allow an output
of 1 from the complementer if the flip-flop isin the one state. If the flip-flop is in the
zero state when the complement input is pre-
sent, there is an output from GA3, indicating a
binary one. The conditions for a true or a com-
plement input are determined by the control
gates for the operation being performed.

TRUE

Overflow Detectot

The overflow detector provides an indication
when the result of an arithmetic operation ex-
ceeds the word length the unit is capable of
handling. The word length of this sample unit
is four bits. If the sum of two numbers has
more than four bits, the overflow detector pro-
vides an output which can be used to give an
alarm or stop a sequence of operations. The
logical operation of the overflow detector when
addition and subtraction are performed by the
sample unit is discussed.,

Cycle Counter

Multiplication and division can be accom-
plished by a sequence of additions. Each step
in the sequence is called an iteration, and the
cycle counter keeps track of the number of
iterations. In the unit shown, the cycle counter
is a down counter. At the beginning of the mul-
tiplication operation, the, counter is set to the
number of add cycles required to complete the
operation. At the completion of each add cycle,
the count in the counter is reduced by one. De-
coded outputs are taken from the counter and
applied to control gates so that a completed
operation is indicated. Other gates are con-
trolled by the cycle counter during the multiply
operation (as is seen in the discussion of the
logic).

FLIP-FLOP

COMPLEMENT

FF 4 FF

TD. 584Figure 10-31. Complementing network.
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Timing Pulse Generator

The timing pulses for this sample arith-
metic unit are generated by a ring counter syn-
chronized with the basic timing of the computer.
The counter initiates the transfer shift, clear,
and other necessary commands in a definite
order so that the desired arithmetic operation
is performed. A ring counter is useful here
because the counter generates only one high
output at a time from its stages. Each output
can initiate a separate operation. A four-stage
ring counter is illustrated in figure 10-32.

The timing chart in figure 10-32 shows that
flip-flops 1, 2, 3, and 4 are set to the one state
sequentially. All of the gates shown perform
the AND function. Initially FF1 is set to the
one state while 2, 3, and 4 are in the zero state.
The output from the one side of FF1 is fed back
to the zero input gate of FF1 and forwarded to
the one input gate of FF2. The first clock pulse
through these gates sets FF2 to the one state
and resets FF1 to the zero state. The second
clock pulse sets FF3 to the one state and resets
FF2. The third clock pulse sets FF4 and re-
sets FF3. The one output of FF4 is applied to
the one input gate of FF1, so that the fourth
clock pulse sets FF1 and resets FF4, complet-
ing the cycle.

The timing pulse generator used in the sam-
ple unit is shown in figure 10-33. The cc-liter
is a ten-state device used to generate 1__ae
pulses, numbered tl through t9. The output of
the first stage is not used. The design of this

CLOCK
GATE 1 SET

GATE 2

FF1

S 1

C

GATE 3

FF2
S 1

-.-11-

GATE 4

device allows the use of either a complete
sequence initiated by tl and terminated by t9
or only the t6 through t9 portion of the sequence.
The complete cycle is called a major cycle; the
abbreviated count, a minor cycle. The gates
controlling the major and minor cycles are
shown in figure 10-33. The output of FF1 is
applied to either FF2 or FF7, depending upon
whether a major-cycle or a minor-cycle control
pulse is present. If the output of FF1 is applied
to FF2, the complete count is generated. If the
output of FF1 is applied to FF7, the partial
count is generated. Minor cycles are useJ for
each successive addition or subtraction in mul-
tiplication and division operations which do not
require the complete add or subtract sequence
of operation.

Instructions

The sample arithmetic unit has the following
four instructions:

1. Transfer-clear.
2. Add.
3. Subtract.
4. Multiply.
Each instruction is generated by the control

unit. For the discussion which follows, it is as-
sumed that the computer is a single address de-
vice in which the instruction word consists of the
command and the memory location of one number
upon which an arithmetic operation is tobe per-
formed. Each of the instructions is explained
in terms of both the block diagram and the logic.

GATE 5
FF3

S 1

GATE 6

.4ATE 7
FF4

S

GATE 8
S.--

C 0

CP FFI FF2 FF3 FF4

0 1 0 0 0

1 0 1 0 0
2 0 0 0
3 0 0 0

4 1 0 0 0

TD. 585
Figure 10-32. Four-stage ring counter and timing chart.
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Figure 10-33. Timing pulse generator.

It is impractical to show all of the gates required
for each operation, but the essential gates are
shown. As soon as an instruction is given, it is
executed automatically in the arithmetic unit by
the arithmetic timing pulses.
Transfer -Clear

The purpose of this operation is to extract
a number from the memory and place it in the

266

TD. 586

'arithmetic unit. Specifically, the number is
placed in the A register. If the number is posi-
tive, the magnitude bits are transferred to the B
register in their true form; if it is negative, the
magnitude bits are transferred to the B register
complemented. In this computer, the most signi-
ficant bit of the number is the sign bit. If the
sign bit is zero, the number is positive; if the
sign bit is one, the number is negative. For
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example, a plus seven is written 0111; minus
seven is written 1111.

The reason for placing the contents in the B
register can be seen by referring to figure 10-30.
The two inputs to the adder are i.he contents of
the A register and the contents of the M regis-
ter applied through the complementing network.
The transfer-clear instruction places the first
number in the arithmetic unit. When an add,
subtract, or multiply instruction is generated,
the second number is extracted from the memory
and placed in the M register. All operations
are done by addition. The contents of the B reg-
ister are transferred to the A register to be-
come an adder input. The B register is cleared,
and the sum or difference is transferred back
into the B register. If successive iterations are
required, the transfer from the B register to the
A register and the placing of the adder contents
in the B register are repeated as many times
as required.

In order to follow the logic of the operational
steps, refer to figure 10-34. The transfer-clear
instruction is essentially an add operation. No
other number is in the arithmetic unit at this
time; hence the number extracted from the
memory is added to 0000, and the sum is placed
in the B register. The operational steps are
synchronized to the timing pulses shown in
figure 10-33, as follows:

1. At tl time the transfer-clear level is
generated by the control unit. This portion of
the operation is not shown. An instruction level
is a pulse that remains present for the entire
operational sequence. This level is applied to
the appropriate gates in the arithmetic unit.
They are pointed out as the explanation pro-
gresses.

2. At t2 time the add-subtract flip-flop is
set to the zero state. The transfer-clear level
is on OR input gate 63. The output of this gate
is an input to gate 20. When t2 occurs, AND
gate 20 sets the add-subtract flip-flop to the
zero state. The t2 pulse is also applied to the
zero inputs of all the flip-flops in the M regis-
ter, clearing it. This logic is not shown in the
diagram.

3. At t3 time, a number is extracted from
the memory and placed in the M register. The
logic for this operation is not shown. The ad-
dress of the extracted number is a part of the
instruction word generated by the control unit.
When the number is extracted and placed in the
M register, the sign bit is sampled to deter-
mine the polarity of the number. If the number
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is negative, the magnitude bits are comple-
mented. The sign bit is contained in M4, the
most significant flip-flop. The one side output
of M4 is applied to gate 2 of the complementing
unit CM4 and the zero output is applied to gate
1. If flip-flop M4 is in the zero state, there is no
output from AND gate 1, since the t2 pulse has
set the add-subtract flip-flop to the zero state.
Consequently there is no output from gate 9. If
M4 is in the one state (representing a negative
number), gate 2 functions, allowing an output
from gate 9. The output of gate 9 activates gate
61, producing an input to gate 62. Gate 62 drives
AND gate 65A. The other input to gate 65A is
high for all instructions except multiply since it
is driven by an inverter. The output of gate 65A
drives gates 3, 5, and 7 plus an inverter. The
output of the inverter is applied to gates 4, 6,
and 8. Therefore, the true level is generated
whenever there is no output from gate 65A.
CM3, CM2, and CMI, follow the information in
M3, M2, and MI. If there is an output from
gate 65A, the true sides of the complementing
stages are inhibited and the complementing side
is activated. The outputs from CM3, CM2, and
CM1 are applied to the adders through gates 15,
16, and 17, which are multiply control gates that
are enabled by the mul-div control flip-flop.
Pulse t2 sets this flip-flop to the one state.
The flip-flop remains in the one state during the
add and subtract operations. Because of the
presence of the transfer-clear level at gate 13,
gate 14 would be enabled if the sign bit were a
one.

4.
tion.

5.
tion.

6.

Pulse t4 is not used during this instruc-

Pulse t5 is not used during this instruc-

At t6 time, the sign and magnitude bits
are transferred from the B register to the A
register. The t6 pulse is applied to gates 23
through 26. The transfer-clear level is applied
to gate 23 through OR gate 22. If any flip-flop
in the B register contains a one, t6 will trans-
fer it to the associated flip-flop in the A regis-
ter, CC = 4, a decoded output from the cycle
counter, is present when the cycle counter is
at four. During the transfer-clear operation,
the cycle counter is at zero, making the output
of its associated inverter true. Although there
is no information present in the B register, the
add process is still performed. The contents
of the M register are, added to all zeros.

7. At t7, the B register is cleared by OR
gate 86.
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Chapter 10DIGITAL COMPUTERS

8. At t8 time the sum outputs of the adders
are transferred into the B register by way of
transfer gates 33, 35, 37, and 39. The sum
outputs of Ad4, Ad3, Ad2, and Adi are applied
to these gates, respectively. The presence of
t8 at gate 40 enables these gates to transfer
the adder bits to the B register.

9. At t9 time, the A register is cleared and
the transfer-clear operation is complete.

Add

The operation of the sample unit during the
add instruction is essentially the same as dur-
ing the transfer-clear operation. The steps in
both sequences are alike except that the add
level is generated at tl and the control gates
that were actuated by the transfer-clear level
are actuated by the add level. To add, extract
the number from its storage location and place
it in the M register. Add this number to the
number placed in the B register during the
transfer-clear operation. Store the sum in the
B register. If the sum is positive, store it in
its true form; if it is negative, store it with its
magnitude bits complemented.

EXAMPLES:

1. Assume that -1 is to be added to -2. The
number -2 has been placed in the B register
during transfer-clear, and the -1 has been ex-
tracted from the memory during ADD. The
magnitude bits in the B register are comple-
mented so that -2 is represented as 1101. The
number -1 is taken from the memory in its
true form, 1001, and placed in the M register.
The sign bit is sensed and found to be a nega-
tive number. The magnitude bits are comple-
mented and passed to the adder. When the B
register contents are transferred to the A reg-
ister, the inputs to the adder are as follows:
M register 1110 = -1

complemented

A register 1101 = -2
(Add the one on the 1 1011

left, which is the
carry)

Adder output

1 end-around-
carry

1100 = -3 (magni-
tude
bits
comp)

The sum, as a result of adding two negative
numbers, is a negative number. Observe that
the sum has its magnitude bits complemented,
as stated in the description of the ADD se-
quence.

2. It is possible to add a negative and a
positive number. For example, to add +4 and
-3, the adder inputs are as follows:

Complementer 0100 = +4
output

A register output 1100 = -3
(comp)

1 0000
1 end-around-carry

Adder output 0001 =

Note that an end-around-carry is shown in
each example. This operation is incorporated
in the sample unit. In figure 10-34, the carry
output from Ad4 is fed back through gate 18 to
Ad1, the least significant digits adder. Gate 18
is actuated for all except the multiply operation
by the inverter in its input. The most signifi-
cant digit will not change signs as a reEirlt of
the carry, and the sum correct as long as
the word length capacity is not exceeded. If
the word length is exceeded, an overflow indi-
cation occurs.

OVERFLOW.An overflow condition exists
if the sum of two numbers is greater than the
maximum number that can be held in the
registergreater than ±7 in the sample unit.
The possibility of an overflow exists only if two
positive or two negative numbers are added;
addition of one positive and one negative number
cannot produce an overflow. The condition can
be recognized readily because when an overflow
exists the sign of the sum is different from the
sign of the two numbers that were added.

EXAMPLES:
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3S0

a. +3 = 0011
+2 = 0010

0101 sign does not
change
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b. -3 = 1100 (complemented)
-2 = 1101 (complemented)

1 1001
1 end-around-carry

1010 (complemented)
sign does not change

c. +5 = 0101
+3 = 0011

1000 sign changes;
.. overflow

d. -.5 = 1010 (complemented)
-3 = 1100 (complemented)

1 0110
1 end-around-carry

0111 (complemented)
sign changes . . overflow

From the examples shown, it is apparent
that the equation for an overflow condition is
X8Y8S8 + 5C-8V8S8 = OVF. X8 and Yg are the
sign bits of the augend and addend; and Sg, the
sign bit of the sum.

An overflow flip-flop is shown in figure
10-34. If one of the conditions described by the
equation exists, the flip-flop is set to the one
state, sounding an alarm, stopping the program,
or notifying the operator by some other means
that the word limit has been exceeded. The
overflow detector network consists of AND
gates 64 and 65 plus OR gate 66. Gate 64 is
activated by 5C8Y8S8 and gate 65 by X8Yggg.

Subtraction

To subtract, extract a number from the
memory and place it in the M register. Sub-
stract this number from the number located in
the B register. Use the same sign notation in
the subtract operation as in the transfer-clear
and add operations. The logical operation of
the complementer during the subtract instruc-
tion is different from the logical operation
during the add instruction.

Subtraction is performed by the complement
and add method. The following examples illus-
trate complementing requirements.
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EXAMPLE 1:. Substract -5 from 0:
0 = 0000

-( +)5 = 0101

-5

0000
complement sign and
magnitude of subtra-
hend and add. 1010

1010

In the above example both the sign and mag-
nitude of the sub..rahend were complemented so
that the result in signed magnitude notation is
-5 (1010). This number is then stored in the B
register consistent with the form of the sample
unit.

EXAMPLE 2: Subtract -5 from 0.

0 = 0000
0000

-(-)5 = 1101 complement sign
of subtrahend 0101

0101 = + 5+5

In this example only the sign bit was com-
plemented to indicate +5. The basic conditions
and rules of subtraction for the sample unit
are:

1. The minuend is in the B register as a
result of a previous operation.

2. The subtrahend is extracted from the
memory and applied to the adder by way of the
M register and the complementer.

3. If the subtrahend is a positive number,
both sign and magnitude are complemented.

4. If the subtrahend is a negative number,
only the sign bit is complemented.

The subtract sequence with respect to timing
pulses and the logic in figure 10-30 are as
follows:

1. At O. time, the subtract level is gen-
erated and applied to the proper gates.

2. At t2 time, the add-sub flip-flop is set
to the zero state. The M register is cleared.

3. At t3 time, the subtrahend is entered into
the M register from the memory.

4. At t4 time, the add-sub flip-flop is set to
the one state. The one-side output of the flip-
flop is applied to the zero input gate of the, sign
complementer CM4, thereby complementing the
sign bit of the number in the M register.

Assume that the number in the M register
is -3 (1011). According to rule four, only the
sign bit is complemented. There is no output
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from the complementer (CM4) at this time,
indicating a zero. Since there is no output from
the sign complementer, there is no output from
the magnitude complement control gate 62; and
the magnitude bits remain in their true form.

If the number in the M register is positive,
CM4 complements the sign, giving an output
from gate 9 which, in turn, complements the
magnitude bits via gates 62 and 65.

5. At t5, no operation occurs.
6. At t6, the sign and magnitude bits are

transferred from the B register to the A reg-
ister.

7. At t7 time, the B register is cleared and
overflow is sensed.

8. At t8 time, the contents of the adder are
transferred to the B register through gates 33,
35, 37, and 39.

9. At t9 the A register is cleared by OR
gate 21.

Overflow occurs during subtracticn when the
absolute magnitude sum of a positive and a
negative number exceeds the word length of the
sample unit. The overflow conditions that ap-
ply to addition also apply to subtraction.

The conditions are again X8Y8A8+X8Y8A8=
overflow (OVF), where X8 and Y8 are the sign
bits of the subtrahend and minuerd, respective-
ly, and A8 n the sign bit of the adders output.

Multiplication

Although multiplication of binary numbers is
quite simple with pencil and paper, it is very
difficult to mechanize in a computer. Most
digital computers multiply by means of the
accumulator method. In this method the mul-
tiplicand is added if the multiplier digit is a
one; but if the multiplier digit is a zero, no
addition is performed. The accumulated sum
is shifted right one time for each order of the
multiplier. The product is formed as a result
of repeated additions.

An accumulator' unit consists of an adder
unit and a register. In the sample unit, the B
and C registers are the accumulator registers
for the multiplication operation. Assume that
0110 is to be multiplied by 0101. The multipli-
cand 0110 is contained in the M register, and
the multiplier 0101 is contained in the C regis-
ter. The multiplier bits are shifted out of the
C register, and the product that is the result of
accumulated additions is held in the B and C
registers. The contents of the B and C regis-
ters as the multiplication process progresses

are shown in table 10-2. The M register is not
shown.

Initially the B register is reset to zero, and
the multiplier is contained in the C register.
The least significant bit of the multiplier is
sensed to determine whether addition should
occur. After each sense and add sequence, the
contents of the B and C registers are shifted
right one place. The LSB in the C register is
lost at each shift. This is of no consequence
since this bit has been used. After the last bit
of the multiplier has been sensed and the shift
operation has been performed, the product is
contained in the B and C registers.

The data flow can be followed in figure
10-34. The bits in the most significant posi-
tions of the two numbers are the sign bits.
To determine whether the product is a positive
or negative number, the sign bits alone are
added. If a negative and a positive number are
multiplied, the sum of the sign bits is one, in-
dicating a negative number. If two negative or
two positive numbers are added, the sum placed

Table 10-2.Sequence of operations
during multiplication.

Register

B C

Initial 0000 0101

Add 0110 0110 0101

Shift -ight 0011 0010

Add 0000 0011 0010

Shift right 0001 1001

Add 0110 0111 1001

Shift right 0011 1100

Add 0000 0011 1100

Shift right 0001 1110 = correct
product
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in the B register is zero, which indicates a
positive product. The result is stored in the
most significant position of the B register.
After this initial addition, the most significant
position of the B register is no longer used.
Only the magnitude bits that are accumulated
in the B register are added.

In general the following steps are involved
in the multiplication process:

1. Transfer the multiplicand out of the
memory into the M register.

2. Transfer both the sign and magnitude bits
of the B register to the C register. Transfer
the sign bit of the B register to the A register.

3. Add the sign bit of the M register to the
sign bit of the B register. Store the sum in the
most significant bit position of the B register.

4. Sense the least significant bit of the C
register; if it is a one, add the magnitude bits
of the M register to the magnitude bits of the
B register. The contents shifted right one
place are transferred from the adders to the B
register. The least significant bit of the adder
Ad1 is placed in D1. The contents of the C reg-
ister are shifted right one place in the D regis-
ter and then transferred back into the C regis-
ter.

5. The LSB of the C register is again sensed
and the cycle is repeated. The mechanics for
addition are carried out each time even if the
multiplier is a zero. In that case, the contents
of the M register are prevented from being ap-
plied to the adder; hence the magnitude bits of
the B register are added to zero. The add and
shift sequence is repeated until all multiplier
bits have been sensed. This is controlled by
the cycle counter.

The multiply sequence with reference to the
timing pulses is as follows:

Sequence 1
1. At tl time, the multiply level is gener-

ated.
2. At t2 time, the multiple control flip-flop

is set to the zero state by gate 54. The cycle
counter is set to four (logic not shown). The
cycle counter is a down-counter used to keep
track of the number of add sequences the com-
puter must perform. Since the multiplier in
this problem has four digits, four add sequences
must be performed.

3. At t3 time, the multiplicand is transferred
from the memory to the M register. This logic
is not shown.

4. At t4 time no operations occur.
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5. At t5 time no operations occur,
6. At t6 time the sign bit is transferred

from the B register to the A register by gate
23. Both sign and magnitude bits are trans-
ferred to the C register by the B to C transfer
gates. The count of four is decoded from the
cycle counter and is applied to gate 22 in the B
to A transfer network. The inverted cycle
counter signal is applied to gates 83, 84, and
85, inhibiting the transfer of the B register
magnitude bits to the A register when t6 occurs.
The t6 pulse resets the add-sub flip-flop to the
zero state. The presence of CC = 4 at gate 13
activates gate 14, allowing the MSB of the M
register to be applied to the adder. If both sign
bits are ones, the "end around carry," to the
LSB of the adder is prevented by the presence
of the multiply level at gate 18. The magnitude
bits of the M register are not applied to the
adder because the multiply control flip-flop is
in the zero state.

7. At t7 time, the B and D register are
cleared by gate 86. The least significant bit in
the C register is sensed. This is the first mul-
tiplier digit. If the LSB is a one, the magnitude
bits of the M register are applied to the adder.
The one side output of Cl is applied to gate 56
along with t7, switching it on. Its output, in
turn, switches the multiply control flip-flop to
the one state via gate 58. Gates 15, 16, and 17
are activated, allowing the magnitude bits of
the M register to be transferred to the adder.
If the LSB of the C register is a zero, the mul-
tiply flip-flop continues to inhibit the inputs to
the adder from the M register.

8. At t8 time, the sign bit from the adder is
transferred into B4 by activating gate 41. The
sum magnitude bits are transferred into the B
register shifted one place to the right.

The multiply level at gate 41 allows trans-
fer pulse t8 to pass. The output of Ad4 is ap-
plied to gates 32, 33, and 34. The count of four
in the cycle counter enables gate 32 if the sign
bit is a one. Gate 33 is inhibited by gate 40,
and gate 34 is inhibited by the inverted CC = 4
pulse. Thus, the sign bit is transferred into
B4.

The output of Ad3 is applied to B2 through
gate 36; Ad2 is applied to B1 through gate 38,
and Ad4 is applied to D4 through gate 50. The
magnitude bits are therefore transferred from
the adder, shifted right one place and the LSB
is the MSB of the D register.

The enabled output of gate 41 also activates
gates 51, 52, and 53. These gates allow the C4,

3,J3
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C3, and C2 flip-flops to shift their bits one
place to the right into the D register.

9. At t8 time, a delayed t8 pulse clears the
C register.

10. At t9 time, the contents of the D register
are transferred, unshifted, into the C register.
This is done by activating gates 46, 47, 48, avid
49. The A register is cleared by gate 21. The
cycle counter is stepped from a count of four to
a count of three, completing one add-and-shift
sequence.

Sequence 2
Only a part of the sequence has to be re-

peated to sense the next multiplier digit. The
ring counter starts counting at t6 utilizing the
"minor cycle," Although not shown, the minor
cycle level is controlled by the cycle counter,
which will initiate a minor cycle as long as it
does not contain a count of four or zero. The
minor cycle operation is as follows:

1. At t6 time, the magnitude bits of the
B register are transferred to the A register.
The absence of CC = 4 uninhibits gates 83, 84,
and 85, and prevents the transfer of the B reg-
ister bits to the C register as was done in
sequence ore to obtain the initial multiplier.
Gate '78 is blocked, inhibiting gates '79, 80, 81,
and 82.

2. At t7 time, Cl is sensed. If it is a zero,
the multiply flip-flop is reset to zero. The
magnitude bits in the M register are removed
from the adder inputs since gates 15, 16, and 1'7
are no longer enabled, Gate 14 prevents the
sign bit M4 from entering the adder. If Cl is a
one, the conditions are the same as they were in
sequence 1.

3. At t8 time, the transfer-shift operation
is performed. Since the cycle counter does not
have a count of four, the sign bit in Ad4 is
shifted right one place into B3 by the activated
gate 34. The adder's magnitude bits are shifted
right into the 13 and ID registers as previously
described. The contents of the C register are
transferred and shifted right into D.

4. At t8D time, the delayed t8 pulse clears
the C register,

5. At t9 time, the contents of the D register
are transferred to the C register. The cycle
counter is stepped to two, completing sequence
two.

Sequence 3
The minor cycle is again repeated for the

third multiplier digit. The contents of Cl is
sensed. If it is a one, the magnitude bits of the
M register are added to the contents of the B

register and a shift is performed. If Cl is a
zero, the contents of the B register are added
to zero and a shift is performed. The various
transfer functions are then performed and the
cycle counter is set to one, completing sequence
three.

Sequence 4
The three magnitude bits of the multiplier

were sensed and shifted in the first three se-
quences. In sequence four, the bit contained in
Cl is the sign bit of the multiplier. It was
originally placed in C4. The sign bit of the
multiplier should not be considered as a multi-
plying digit. The CC = 1 input blocks gate 56
and activates gate 55 at t7 time, setting the
multiply control flip-flop to the zero state and
inhibiting gates 15, 16, and 17. Therefore, the
contents of the M register cannot be added to
the bits in the B register during CC = 1. The
last transfer-shift cycle is then performed,
producing the correct product in the B and C
registers.

MULTIPLICATION OF NEGATIVE NUM-
BERS.The logical diagram does not show all
the gates that are needed to multiply by a nega-
tive number. If the multiplier originally con-
tained in the B register were a negative num-
ber, the magnitude bits would he complemented.
They would have to be changed to their true
form before being eent to the C register.

ROUNDOFF.The word length of the product
frequently exceeds the capability of the ma-
chine. When it does, a roundoff procedure is
generally used, and only the bits in the B reg-
ister are retained since they are the most sig-
nificant digits. If the bits in the C register are
1000 or more, a one is added to the least sig-
nificant bit in the B register. It must be re-
membered that a practical computer has a word
length much longer than four bits. Therefore,
the bits lost during roundoff in a practical com-
puter have much less significance than those in
this sample machine.

Division

As mentioned in the introduction, division is
not performed in this sample machine The
number of additional elements required make
showing the divide operation impractical. An
examination of the division process shows the
requirements of the arithmetic unit.
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Bin:i_ry division can be performed by using
Imzhand method in the same manner as

decimal division, as shown inthe examplebelow:

Decimal
3

4 ri-2-
12

0

Binary
11

100 :1100
100

100
100

0

In both the decimal and binary systems, di-
vision can also be performed by successive
subtractions. The total number of subtractions
required is the quotient.

12
-4

8
- 4

4
- 4

0

Decimal

1st subtraction

2nd subtraction

3rd subtraction

Binary

1100
- 100
1000 1st subtraction

- 100
100 2nd subtraction

- 100
0 3rd subtraction

The mechanized process combines charac-
teristics of both of these methods. In binary
division:

1. Each time a subtraction leaves a positive
remainder, a one is placed in the quotient.

2, Each time a subtraction leaves a negative
remainder, a zero is placed in the quotient.

3, The remainder is shifted left one place
with respect to the divisor after each subtrac-
tion.

Using these rules, the solution of the sample
problem is as follows:

Dividend 1100
Divisor 100
Remainder 0100
1st quotient bit 1
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Shift remainder left 1000
Divisor 100
Remainder 0
2nd quotient bit 1

Therefore, the total quotient would be 11. A
comparison of this method and longhand division
shows that the relative positions of the divisor
and the dividend are the same, In the longhand
method, 100 is first divided into 110 (the three
most significant bits in the dividend). In the
successive subtraction method, 100 is subtracted
first from the three most significant digits
since they are divisible by 100. Since the divi-
sor is smaller in value than the first three
digits, the first quotient bit is a one.

In the longhand method, the remainder as a
result of the first subtraction is 10, and the
next dividend digit is brought down so that the
new remainder is 100. The divisor is divided
into this remainder, and the result is one. In
the successive subtraction method, the same
relative positions of the divisor and remainder
must be maintained in the computer. Hence,
the remainder is shifted left one place before
the next subtraction is performed. Since the
divisor is not larger than the remainder, the
second quotient bit is one.

In the previous example no zero was gener-
ated in the quotient. The following case illus-
trates what steps are taken to generate a zero.
Divide 45 by 9 using the longhand method.

101
1001 1101101

1001
1001
looi

Bringing down the next digit results in a
remainder that is smaller than the divisor,
calling for a zero to be placed in the quotient.

The successive subtraction method on the
same problem results in the following:

Dividend _

Subdivisor
Remainder
1st quotient bit
Shift remainder left
Subdivisor

2nd quotient bit
Restore-add

101101
1001
001001

1

010010
1001
101110

0
101110
1001
010010
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Shift remainder left 100100
Subdivisor 1001

0
3rd quotient bit 1

Again the total quotient is 101.

The results of the first subtraction is a posi-
tive number, The remainder is shifted left one
place, but is still smaller than the divisor.
After the subtraction is performed, a negative
remainder results. The computer detects this
by noting that the MSD will require a borrow.
This excess borrow is called an "overdraw,"

When an improper subtraction is performed,
the remainder must be restored to its original
value before the next operation. This is accom-
plished by adding the divisor to the remainder
before the next shift occurs. This is called a
restore-add operation.

Division Mechanization Problems

Three mechanization problems arise in divi-
sion operations: determining the correct posi-
tion of the divisor with respect to the dividend,
detecting an overdraw, and storing the quotient.

The initial problem is to determine the cor-
rect position of the divisor with respect to the
dividend. If a binary 25 were divided by a
binary 5, the relative positions would be:

11001
101

However, if the divisor were a binary 7, the
positions would have to be:

11001
P111_

SUB,

ADO 4---o
RESTORE

S 4-

One method of solving this problem is !?
aline the most significant bits of the dividen:!
and the divisor; then subtract, If an overc:ra'A-
occurs in this initial subtraction, the relativE,
positions are incorrect, and an aciditi,lnal r)rder
of the divisor must be used.

To obtain the proper order, a restore-add
operation is performed, shifting the divisor
place to the right. Subtraction is then repeat c.d..
If no overdraw occurs, the order is correct.

Detecting an overdraw is the second prob-
lem. Subtraction is usually performed by corn-
plementing and adding. Whenever the subtrahend
is smaller than the minuend, an end-around-
carry develops when the subtrahend is comple-
mented and added to the minuend. No carry
develops if the minuend is smaller. When there
is no end-around-carry, an overdraw has oc-
curred.

In figure 10-35, a carry allows an overdraw
control flip-flop to be set to the one-state when
a sample pulse occurs. The absence of a carry
allows the flip-flop to be reset to the zero state.
The state of the flip-flop determines whether
the following sequence is to be a subtract se-
quence or a restore-add sequence.

A third problem is the storage of quotients.
The quotient bits can be stored in a shift regis-
ter. A quotient sampling pulse allows a one
to be placed in the least significant position of
the shift register if the overdraw flip-flop is in
the one state as result of a successful sub-
traction. A subsequent shift pulse places the
bit in the next position of the register and the
cycle is ready to start again.

In the problem above, the final remainder
was always zero. In a practical problem this

END AROUND CARRY

M
S
D

ADDER
L
S

SAMPLE PULSE

Figure 10-35. Overdraw detect network.
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is rarely the case. The division process is re-
peated as many times as necessary on the re-
mainders to the right of the binary point to
produce the desired accuracy, limited, of course
by the bit handling capacity of the particular
unit being used

MEMORY UNITS

The kind of storage employed by an auto-
matic digital computer is decisive in determin-
ing the form a computer maytake, A computer's
storage or memory is sometimes referred to
simply as a store,

LEVELS OF STORAGE

Internal storage refers to storage which the
programer, or coder, would normally use, It
is located within the arithmetic unit or main
storage, and is characterised by high speed and
low capacity,

Secondary storage is cheaper and slower in
access, but it has larger capacityperhaps
hundreds or thousands of times as much. Access
time could be as small as milliseconds for
nagnetic drums or up to minutes for magnetic
tapes. Blocks of secondary storage are normally
referred to the arithmetic unit as required, in-
stead of direct reference to a specific storage
location of a specific stored word.

External storage refers to punched cards,
punched tapes, and magnetic tapes stored in
files or cabinets, which the computer does not
have direct access to. External stored infor-
mation is in a form which the computer can
use, but it is physically separate from it.

The capacity of a store is measured by the
amount of information in bits or (binary) de-
cisions it can store. The storage cr,.nacity of a
flip-flop is one bit. A register can store one
word at a time, but an array or matrix of
magnetic cores may store 10,000 words with
fairly small bulk (each core may have an outside
diameter of only 50 mils). The storage capacity
of magnetic tapes used for external (slow access)
storage may be essentially without limit.

Access time refers to the time required to
write in and read out information from storage,
including the time to communicate with the
storage location. If destructive readout is em-
ployed, the "destroyed" information must be
written back in before the cycle is complete.
Random access i3 said to occur if access to
any storage location is independent of the storage
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address of the previous word. .cress is said
to be cyclic if the access time depends tint,
location of the previous word, as in
a rotating magnetic drum. With .1 r .Iatin,-
magneti'c drum, the addresses .{:-.1ilabl( at am.-
given instant depend on the instantaneous drum
position,)

Random access time for internal storage
may be typically a few microseconds, but for
secondary storage, milliseconds to minutes are
required.

Static or dynamic storage refers to whether
the information changes location or not (when
it is not being used). Examples of static storage
devices are flip-flops and magnetic cores. Ex-
amples of dynamic memory devices are delay
lines (with circulating pulse trains) and rotating
magnetic drums.

Erasable storage is widely used in computers
since it is essential in many instances to be
able to store different words at different times
at the same storage location. Examples of eras-
able storage include magnetic drums and mag-
netic tapes. Examples of nonerasable storage
are punched cards and punched tapes.

Volatility relates to the loss or alteration
of stored information due to an unintentional
power loss. Regeneration or the periodic re-
inforcement of stored information, which is a
common practice in dynamic storage, usually
results in a volatile situation.

Serial (series) or parallel access refers to
reading or writing one bit at a time or simul-
taneously. When all bits of a word are trans-
ferred in the same cycle, operation is said to
be parallel. Only the smaller binary computers
are entirely serial in storage access; on the
other hand, very few computers use parallel
storage systems altogether. Most use a series
parallel arrangement. A parallel arrangement
provides high speed at the cost of a great amount
of additional equipment. On the other hand, a
completely serial situation is usually too slow.

RECIRCULATING STORAGE

Dynamic storage requires by definition that
the stored information be moving. Therefore,
it becomes necessary to recirculate the signal
over a given path to prevent running out of path
if storage is required for more than a very
short length of time. Presented in its most
basic terms, the situation in figure 10-36 applies.
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CLOCK PULSE

DELAY

TD. 589
Figure 10-36. Basic storage unit, block

block diagram.

Clock Pulses

An idea which is basic to most digital com-
putation is that of a Iniform rate of counting
(operating) or synchruaous operation. To obtain
this, a clock, or master clock as it is some-
times called, is employed. This clock controls
the rate of, or produces, clock pulses. The
spacing between these pulses defines the in-
terval during which an event can occur.

If the signal is delayed for n (clock pulse)
intervals and is fed back to the input of the
AND circuit as shown, it is continuously regen-
erated by the action of the AND circuit, thus
storing n bits of information in the loop. The
AND circuit produces an output signal only
when both inputs are present, that is, in the 1
condition. When the delayed signal is in the 0
condition, the output is a 0 signal. The delay
can be any convenient length and may store
hundreds or thousands of digits. Accordingly,
such a scheme is rather economical.

DIGITAL MAGNETIC TECHNIQUES

The process of recording a 0 or a 1 on a
magnetic medium (consider tape, for example)
appears straightforward enough, and is; but the
techniques used vary considerably from those
used for the more familiar recording of speech.
The two opposing problems are to obtain the
highest packing density (the number of stored
bits per inch of recording tape) and to maintain
reliability. To obtain a reasonably high packing
density, it is obvious that some distortion can
be tolerated.

To record digital data efficiently, a satura-
tion amplitude signal is normally employed. This
results in a memory output signal which is a

gross distortion of the pulse being recorded.
In fact, the signal which is read hack is es-
sentially the derivative of the pulse which is
read in, or recorded. This is true because,
when the magnetic medium is saturated, the
output winding "sees' no change in flux and
therefore produces no signal. The only 1,me
signal is produced, then, is when going into r
corning out of saturation. (See fig, 10-;:r7.1

The amplitude of signals recorded may be
two-level or three-level, depending on whether
a condition of zero magnetization is allowed to
occur other than instantaneously. See waveforms
(A) and (B) of figure 10-38. Sometimes non-
return to zero techniques are used so that a
waveform such as that shown as waveform (C)
of figure 10-38 occurs. Notice that no change
of output level occurs when succeeding digits
are the same (two successive l's, for instance).
This means that no playback signal (pulse)
would appear at this time. With a long series
of 1's, it becomes apparent that timing pulses
become a necessity; otherwise counting the
time intervals would become very difficult.

In fact, it is generally necessary to devote
a recording track to the sole purpose of re-
cording timing or synchronizing signals (pulses).

Since the playback (readout) signal waveform
is usually of a different shape than that of the
readin signal, it is often processed to restore
it to the original shape.

HEAD
CORE

RECORDING fole,4%;:tf.,/, "
""MATERIAL $.411tre4t1"4

+SATURATION

FLUX DISTRIBUTION

- SATURATION

READ-BACK SIGNAL

FASTES

OF CHANGE
RATES

TD. 590
Figure 10-37. Magnetically recording a pulse.
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I

(a)0 1

0 1 i 0

TD. 591
Figure 10-38. --Waveforms for binary number

10110. (A) A two-level system; (B) a three-
level system; and (C) a nonreturn to zero
system.

MAGNETIC DRUMS

A magnetic drum is the cheapest form of
internal storage for a small computer; the data
stored on the drum is erasable but nonvolatile
(not lost when power is turned off).

The magnetic surface of a rapidly rotating
drum such as that shown in figure 10-39 is a
very economical main store for a small com-
puter. Rotating at a speed of several thousand
rpm, a track spacing of several tracks per inch
may be obtained. Each track has the capacity
of storing many bits, normally in the thousands,
depending on the drum size, speed, and so forth.

Quick- MainControl access storaQ
tracks band bonds

MS DIP
N

MO

Origin Space Digit band______*, Bond
pulse pulse pulse No.I No.20

TD. 592
Figure 10-39. Magnetic drum.
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Heads for writing on or reading from the
drum, figure 10-40, are mounted so that the
drum rotates past and in close proximity to
them.

Access to data stored on the drum depends
on the rotational speed and the location of the
particular data desired. When the desired data
has just passed the head, access time is maxi-
mumone revolution. Tf the desired data is under
the head, access time is nearly zero. Thus, for
the general case, average access time is half
of a drum revolution, but by "optimum pro-
graming" this can be reduced.

The drum shown in figure 10-39 includes a
quick access band, each track of which is com-
posed of several recirculating loops. These
loops waste the portion of track, if any, which
is not between the two heads that comprise a
loop.

Magnetic drums vary greatly in capacity and
operating speed. Speeds of 3,000 to 17,000 rpm
and diameters of 4 to 12 inches result in average
access times of 2 to 10 milliseconds.

MAGNETIC DISK

The magnetic disk, figure 10-41, is similar
to a phonograph record except that the tracks
are circular instead of spiral. The spacing of

GROUND
SURFACE

SINGLE
TURN

WINDING

STRIPS OF
MAGNETIC IRON
0.1 IN, WIDE BY
0.004 IN. THICK

TD. 593
Figure 10-40. Magnetic drum head.
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DISKS

TD. 594
Figure 10-41. --Magnetic disk diagram.

the recording heads is maintained by an "air
bearing." A very high storage capacity is char-
acteristic of this type of storage. Its low me-
chanical inertia makes it appealing for airborne
applications. Disk storage has been built with
100 concentric tracks on each side of each disk.

MAGNETIC TAPE

Perhaps the most familiar type of storage
to the Navy technician is magnetic tape. The
materials used may be the same as those used
for audio recording, except that very high
quality tape is required to avoid missing an
occasional bit.

Seven channel tape is usually one-half inch
wide. Its recording density iS normally from
100 to more than 500 characters per inch of
tape. Thus a 2,400-foot roll can store about 3
to 16 million characters. This is less than the
apparent maximum because the gap between
recorded sections of tape may be from 1/2 to
2 1/2 inches. Obviously, the tape must be
brought up to speed befo7 reading or writing
is begun. A 26, 400-foot tape with 200 characters
per inch holds as much data as 25,000 cards,
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each 80 columns wide. Tape speed may be as
high as 240 inches per second.

Under ordinary operating conditions, mag-
netic tape is usable up to 50,000 times; data
on a used tape may, of course, be transferred
to a new tape. Temperature and humidity vari-
ations may cause the oxide surfaces to crack,
and dust may cause a signal to be missed. Oil
or moisture from manual handling may en-
courage the collection of dust,

MAGNETIC CORES

Large computers employ many small toroidal
(ring or doughnut shaped) cores made of ferrite,
each of which can store one bit of information
by becoming magnetized. The magnetizing force
required is modest, since a single conductor
passed through the core will suffice to perform
the function of a winding. An array of such
cores, typically each only about one-twentieth
of an inch in outside diameter, was mentioned
previously.

By arranging these cores in a rectangular
matrix or array, very short access times are
common because parallel access is practical
with the use of modern high speed semiconductor
switches. Access times of less than 10 micro-
seconds are practical and commonplace.

By coincident current techniques, any single
core may be selectively readin or readout.
That is, by passing a current through a given
core, the two fluxes may be made to add and
to exceed the threshold value necessary for
switching the selected core. (See fig. 10-42.)

The use of a third winding permits sensing
the switching of a core. That is, if interrogated
by two coincident (additive) half-select pulses,
the core switches and the change of flux induces
a pulse into the output winding. Obviously,
half-select pulses are passed through a core
often when reading into or writing out of ad-
jacent cores, but these should cause no harm.
Readout causes the core to switch; this is
destructive and requires that the information
regenerated if it is not to be lost.

Hysteresis Loops

The hysteresis loop of a ferrite core is
essentially square, as depicted in figure 10-42.
However, the heavy line which indicates this
loop applies only for the case where a sym-
metrical magnetizing force is appliedcertainly
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Figure 10-42. --(A) A single half-select pulse; (B) coincident (additive) half-select pulses.

not the general computer use situandn. A much
more realistic representation of the hysteresis
phenomena is shown in figure 10-43.

A family of curves such as shown in figure
10-43 illustrates what occurs in a magnetic
circuit when excited in anyway other than the
simplest way. The solid lines apply when the
variable, positive magnetizing force, H, is in-
creasing flux in a positive direction (from P to
Q to P'). The dash lines apply when it is de-
creasing.

Actually, a complete representation would
have to show that successive B-H loops do not
exactly close; but each time a new loop is formed,
it more closely approaches the previous loop,
until the difference becomes undetectable after
a few. cycles,

Testing

A testing waveform of current is used to
determine the cumulative effect of half-select

pulses on cores. Ideally, of course, a half-
select pulse will have negligible effect on a
core. In practice, this is not entirely true, as
may be suspected.

To determine the effect of many half-select
pulses on a given core, the waveform shown in
figure 10-44 is applied to a core to be tested.
A pickup winding is used to sense the response
of the core to this testing waveform, and its
signal is applied to an oscilloscope which is
synchronized with the testing waveform.

The testing waveform (fig. 10-44) is es-
sentially divided into two parts. Part (a) con-
sists of a write pulse, w, followed by a single
disturbing pulse, d, and a read pulse, r. Part
(b) is similar, but includes several disturbing
pulses. The response to the two reading pulses
is a measure of the disturbance caused by the
several disturbing pulses (b) as compared with
the single pulse in (a). If the response to dis-
turbance pulses is excessive, the cores must
be rejected.
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Figure 10-43. Magnetic hysteresis loops.

OTHER MAGNETIC UNITS

A nondestructive readout device with char-
acteristics similar to the ferrite core just de-
scribed is called the transfluxer, figure 10-45.
In this case, a second, smaller aperture is
employed to allow sampling and possible switch-
ing of only that portion of flux around the small
hole for readout, a procedure which does not
switch all of the flux contained by the core.

A thin film dot array memory (fig. 10-46)
promises very fast, compact and probably in-
expensive switching for the future. The feasi-
bility of a cycle time of 0.2 microsecond has
been demonstrated.

The magnetic characteristics of this thin
magnetic surface (fig. 10-46) are directional in
nature. That is, the film is easy to magnetize
in one direction, but hard in a direction at right
angles to the easy direction. The magnetization
characteristic in the hard direction is essentially
without hysteresis (instead of a B-H loop, it
collapses to a line), but the B-H characteristic

TD. 596

in the easy direction is the familiar square
loop characteristic.

ACOUSTIC STORAGE

As previously mentioned, delay lines in
combination with an AND circuit provide the
basic mechanism of dynamic storage. Because,
for a given amount of time delay, acoustic
(pressure wave) delay lines are less unwieldy

( a) (b),---4-/., r...__

W 1 W,--- I

i

1

a 1 1d d d d
1

d d d

TD. 597
Figure 10-44. Testing waveform for territe

cores.
281
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TD. 598
Figure 10-45. Transfluxer, multiaperture

ferrite core.

(than electromagnetic types), their use has been
exploited to a considerable degree. Liquids were
first used, including mercury, but many diffi-
culties appeared, even for ground operation.
As a result, solid delay media have received
much attention.

Quartz delay lines have been in the field
for quite some time. The piezoelectric effect
is employed to impart the signal to the crystal
and to recover it. For critical application, such
as this, an oven is employed to stabilize against
the effects of temperature variations.

DIGIT

TD.599
Figure 10-46. Film dot array memory.

A frequent problem with quartz delay units
is that more than one type of wave may be
propagated. Further; these several waves may
have different velocities and polarizations.

Small nickel wires or thin-walled tubes have
the advantage of propagating a wave very nearly
purely longitudinal in form. Magnetostrictive
excitation is employed, as indicated in figure
10-47. The ends of the wire or tube are ter-
minated in some manner to absorb unwanted
waves, sometimes clamped by a rubber pad or
embedded in a tube of grease.

Excitation directly by pulses is employed.
The pulse duration may be a few microseconds.
For a given delay, the attenuation is somewhat
less than with a mercury tank. The wire can
be bent, which is quite important, since the
velocity of propagation of a pressure wave
through a solid is considerably faster than
through a liquid.

Waveform distortion of considerable conse-
quence occurs with this device. The transducer
coils must be physically configured to be com-
patible with the duration of the transmitted
pulse.

Electrostatic storage has been used, but is
not expected to have airborne applications.

STORAGE REGISTERS

The internal storage requirement for a very
fast-essentially zero-access (and operation)
time device with limited storage capacity is
accomplished by the use of a register or shift
register, which is typically electronic but can
be magnetic and may be devised by multiple
cascading of flip-flop circuits (multivibrators).

(The usage of the term flip-flop refers to
the bistable circuits that make up a shift reg-
ister.)

The principle cr.: a register is indicated in
block diagram form by the string of flip-flops,
A, in figure 10-48. Each flip-flop may be set
independently and simultaneously by set pulses
which may cause each one to assume the 0 or 1
condition to correspond with the binary digits
of the particular (binary) number being stored.
Thus each bit of a binary word is positionally
related to its corresponding flip-flop. Consider
that each flip-flop is driven by the one to its
left and drives the one tc right in such a
manner that, when triggered, the succeeding
flip-flop will assume the condition (1 or 0)
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TD. 600
Figure 10-47. --Nickel wire as delay.

previously held by its driving circuit. Thus,
introducing a pulse representing a 1 or a 0 to
the flip-flop on the left causes it to assume the
corresponding 1 or 0 condition as ordered, and
consequently shifts the condition of each flip-
flop to the right one "notch," so that the num-
ber which is stored is shifted one notch or flip-
flop. What has been described is series shifting.
The value of this process may be visualized
by remembering that long hand multiplication
requires the addition of shifted numbers as a
final step in obtaining the product.

Another mode of operation is actually de-
picted by figure 10-48--namely, parallel shift-
ing.. In such a case, the number under consider-
ation is transferred from one register, A, di-
rectly to a second, B. It may then be returned
to A along an oblique path, thus displacing
(shifting) it either to the right or to the left,
depending on which kind of shift was desired.
(In this case, the string of flip-flops, A, are not
sequentially connected to each other, nor are
those of B.) The output bistable circuit may
be fed back to the input to complete the loop,
thus accomplishing a circulating loop which may
be used to recirculate the stored number or word
indefinitely.

INPUT AND OUTPUT UNITS

The input and output units provide the means
of communication between the computer and the
operator/evaluator. In order to solve problems
and process data, the data and instructions must
be inserted into the computer, and the computer
must deliver the results of its calculations.
The problem is to provide the computer with
information at a speed which uses the tre-
mendous speed of the computer. The units which
provide the information and read the results

obtained from the computer vary with the par-
ticular installation.

A program is written which describes the
sequence of calculations which the machine is
to perform. The problem data are collected and
inserted into the computer which reads the
program plus the data and stores this informa-
tion. Having stored the necessary program and
data, the computer is then started. After com-
pleting the series of calculations which it must
perform, the computer produces the results
which must be converted into indications (indi-
cators or readable information).

The methods of providing the information for
the computer varies with the requirements for
the computed information. Mechanical changing
information must be converted into digital lan-
guage (analog to digital conversion). If the com-
puted results are recorded on an indicating
device, conversion from digital back to analog
is necessary. Computer information will also
come from units which prepare punched and
magnetic tape and punched cards.

DATA CONVERSION

All converters are essentially counting,
weighing, or reading devices. The output of
the converter should be compatible in form and
time availability with the computer that is to
use it. The speed, precision, and accuracy
required of the measurement determine the type
converter used. Since the majority of inputs to
airborne computers are available in analog
form, the analog to digital converter type input
is used extensively. Devices of this type are
available to convert most analog inputs to digital
form with almost any desired degree of accu-
racy.

If it were necessary to determine each of
the required quantities for a given problem,
to convert it into digital form, to encode it and
determine the program, and to apply these to
the computer, the computer speed would be of
no significant value in one-time solutions. The
value of computers in actual flight situations

(B)

(A)

TD. 601
Figure 10 -48. A parallel shifting register.
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lies in the automatic and repetitive nature of
the computer. Specifically, this includes the
following abilities:

1. To accept the required data automati-
cally, provided only that it be included in the
program and that it be in the proper form for
use by the computer.

2. To perform the programed computations
with great speed.

3. To perform the same computations over
and over.

4. To make corrections during each com-
putation cycle, as the situation requires, re-
flecting any change in values that may have
occurred since the last previous cycle.

5. To store the result of the last previous
calculation for use in the next computation.

ANALOG TO DIGITAL
COVERTERS

During a flight, all variable quantities prob-
ably originate in analog computers. Since a
digital computer accepts only binary quanti-
ties, the analog data must be routed through a
converter and changed into digital form for
insertion into the computer.

A typical problem involving changing quan-
tities is the question whether the remaining
fuel is sufficient to allow the aircraft to reach
a given destination. Almost all factors ap-
plicable to such a problem are variabletime,
fuel, airspeed, groundspeed, drift, altitude,
fuel consumption rate, etc. Analog computers
determine the present value of each quantity
and supply it to the converter, which then con-
verts the data into digital form. The computer
may have a program outlined by which all the
variables are considered in calculations that
finally result in a YES or NO answer. The
YES answer might cause a green indicator to
light, and NO might cause a red indication.
The computer must cycle the program con-
tinually, correcting the various quantities as
needed, and temporarily storing the rate of
change of each quantity, as well as the value of
the latest computed quuntity. With this ar-
rangement, computations based on latest avail-
able data can continue in the event of interrup-
tion of operation, and the margin of error is
decreased in that event.

The limit of accuracy of a computer is the
least significant digit. There is no advantage
in having an analog device more accurate than
the control data available to it. As an example,
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a servo positioned by a five-digit binary control
signal can indicate angles no closer than 1/32
(25 = 32) of a revolution, or approximately
11.3°, regardless of the precision of the ser-
vomotor itself. The precision of output devices
should be matched to the stored data, or at
least to the level of accuracy required in the
output application.

Angular converter outputs may be matched
in reference to a defined 0° reference, or in
reference to the last previously indicated angle.
Many analog to digital converters utilize a
wheel, a ring. or a spiral shaft encoder which
is electrically or mechanically positioned by
the quantity being measured. Several general
types are discussed below.

Mechanical Converters

SIMPLE BINARY WHEEL. The binary wheel
is a flat disk composed of concentric circles
with each ring divided into twice as many sec-
tors as the adjoining inner ring. Thus a prop-
erly coded wheel divides a circle into sectors,
with the number of rings determining the ac-
curacy of the device. Figure 10-49 (A) shows
a five-bit shaft encoder of the general type
just discussed.

Instead of the concentric rings, parallel
bands on the wheel perimeter could be marked
and used to perform the same function. Coding
could then be based on conducting and non-
conducting layers, magnetic and nonmagnetic
segments, transparent and opaque segments,
or raised and lowered segments which operate
to open and close electromechanical switching
devices. (See fig. 10-49 (B).)

SINGLE BRUSH SHAFT ENCODER.A modi-
fication of the shaft encoder consists of a
single brush on the shaft, making contact with
multiple tabs on the perimeter of a wheel.
These tabs are connected to buses in a non-
repeating binary code. Since the tabs are all
on the perimeter of the wheel, only one brush is
required, regardless of the number of points
which are to be indicated. This results in the
following three major advantages:

1. The rings need not be concentric or
coplanar, but simply electrically insulated.

2. Identical printed wafers with distinctive
tab codes could be stacked to form the switch.

3. A 14-digit encoder could be built using
the same size case, housing, etc., as a five-bit
unit.

.1005
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TD.602
Figure 10-49.A simple five-bit shaft encoder.
(A) With five output requirements; (B) with a
single output required.

GEAR DRIVE SHAFT ENCODER.Most an-
gular to linear conversion devices introduce a
positional uncertainty which must be eliminated,
either by limiting the permissible angle or by
using two conversion units. The gear drive
does not have this problem; it may be designed
to represent any angle. The limits imposed
are the minimum angular resolution and the
maximum permissible size of the components.
The minimum angular resolution is determined
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by the number of teeth per revolution. (See
fig. 10-50.)

Electrical Converters

LINEAR POTENTIOMETER.A potentiom-
eter may be used with its two ends connected
to fixed reference potentials. The angular
position of the slider may be represented by the
unloaded voltage at the slider. Any variation
in the reference voltage, or any current in
the sensed voltage, can introduce errors into
the reading. The voltage can be used directly
(analog), or it may be supplied as a scaled
voltage to the converter. For digital applica-
tions, a tapped rather than continuous potentiom-
eter may be used, with the output then encoded
to binary form for input to the computer.

VOLTAGE TO NUMBER CONVERSION.
Electrical analogies (analogs) of most meas-
urable quantities have been developed, with most
instrumentation presenting its output as a scaled
voltage (1 volt = 100 miles, 1 volt = 1,500 gal-
lons, etc.). It is necessary to convert both the
voltage level and the scale factor into terms
usable by the computer. It is not always neces-
sary that the scale factor be inserted, as long
as the computer has it stored at a unique ad-
dress.

Examples of voltage to number converters
are the digital voltmeter and the self-centering
potentiometer used in angle to number conver-
sion.

VOLTAGE TO TIME TO NUMBER CON-
VERSION.A converter of the voltage to time
to number type, in its simplest form, is very
useful in scaled systems. The converter may
require clock pulses, a linear sawtooth of
voltage (ramp), a voltage comparison circuit;
and a voltage that is to be measured.

Digital conversion is provided by starting a
digital counter that has been synchronized with
the sweep, and stopping it when the sweep volt-
age and the unknown voltage are equal. The
clock pulses are counted, and the voltage change
per unit time (A E/t) factor is applied, so that
the output reading is converted into a number.
There is one counted output for each sweep as
long as the unknown voltage is within the cali-
brated range of the sawtooth.

Accuracy of this system is limited by the
slope of the sawtooth, by the accuracy of the
timing system, and by the precision of the
voltage comparison system. Making the same
measurement concurrently (using two or more
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Figure 10-50. Gear drive shaft encoder.

converters) and averaging the results decrease
the inaccuracies of the system.

The system indicates an instantaneous value;
nothing is shown concerning the behavior of the
input voltage before or after its intersection
with the sawtooth. The sawtooth need not be
linear, provided that its voltage as a function
of time is known and used in the calculation.

SELECTIVELY ADD-SUBTRACT SYS-
TEM.The operating principle of this system
is the same as that of an equal arm balance,
where an unknown weight in one pan is balanced
by selectively adding or subtracting known
weights in the other pan. The limit of accu-
racy, disregarding friction, is ±1/2 the small-
est balance weight available. Similarly, a
voltage balance analog system, selectively add-
ing or subtracting scaled resistors until balance
is obtained, may be used. The advantage of this
system is that the voltage may be larger or
smaller than the reference voltage. A simple
example is a balanced bridge with binary ad-
justments. The system may start either from
a fixed point or from the last used point, with
switching automatically sequenced and con-
trolled by the computer.

DIGITAL TO ANALOG CONVERTERS

It is often necessary for the digital output
to be converted to analog quantities in order to
actuate a servo or some other device of an
analog nature. Again, a converter is required;
but in this case, it must be a digital to analog
converter.
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Practically any encoder (analog to digital
converter) can be used as a decoder (digital
to analog converter), either directly or in com-
bination with a null-seeking driver. Frequently
the only modification required is reversing
the input and output functions of the device.

READOUT DEVICES AND METHODS

Symbolic displays are generally employed
for immediate use. The display system (matrix)
may be formed by an array of individual lights;
it may be based on variations of intensity or
color on a CRT; or it may represent the locus
of points on an X-Y plotter or on a DRT plotter
table. Computer output voltage levels and data
rates can be adapted to produce any of these
displays. The specific type selected will de-
pend primarily on the application.

Timing and retentivity (or recording) may
be selected to proVide a display similar to that
of an oscilloscope, of a radar indicator, or of
a television set. The data can be arranged in
alphanumeric, graphic, or photographic form.
Multiple displays, using combinations of several
individual display systems, are used in most
airborne and military computers, both digital
and analog. Figure 10-51 illustrates several
common readout devices.

Lights

Each individual light may be considered as
the equivalent of a binary stage: ONtrue or

IP Ny
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Figure 10-51. --Readout display matrices. (A) Positional illuminated display; (B) 5 x 7 alpha-

numeric display; (C) 3 x 6 dot display; (D) side display; (E) perimeter display; (F) tape dis-
play; (G) Cartesian coordinates display.

one; OFFfalse or zero. Lights are used to
display such discrete data as failsafe, on-off,
and warning. They may be used in groups and
in conjunction with ring counters to form binary
to decimal conversion displays. Each individual
light is sequenced and illuminates the appro-
priate digit when switched on by the counters.
(See fig. 10-51 (A).)

MULTIFILAMENT LIGHTS.These lights
may display numbers, letters, symbols, or
combinations of these. Filaments may "edge
light" lucite cards to illuminate engraved sym-

287

bols, or may actually be shaped in the form
of the symbol and glow when switched on. (Note
fig. 10-51 (B) and (C).)

Lights require appreciable currentgreater
than that which is normally available directly
from the computing circuits. Therefore, a
buffer or amplifier stage is usually required to
furnish the additional current. Since a single
display illuminates multiple symbols and re-
quires at least one terminal for each, it may
require its own counter circuits to convert
from binary code to the display code, or it
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may share a common converter with several
other circuits. On the other hand, the individual
filaments may be prewired to a printed circuit
board, and the appropriate display selected and
switched by computer circuitry.

The value or quantity being measured may
be represented by a positioned display of mul-
tiple filament. lights. The digital voltmeter is
a fairly common example of the use of these
lights.

Wheel Displays

Any one of the angle to number converters
previously described can be connected as an
output device, either to furnish an angle signal
or display (pointer or servo signal) or to me-
chanically position a particular symbol on a
wheel display. The symbol to be displayed
can be any arbitrary number, letter, word, or
other symbol selected by the designer.

The wheel can be positioned by a servo-
motor, by a step counting switch, by a digital
to analog converter coupled with a motor, etc.
The only limitation on the positioning system
is that it must be able to drive the wheel until
the correct symbol is displayed.

The display may be generated by wheels
geared together in a fixed ratio (as in an
odometer) or with each wheel individually driv-
en and positioned. A disadvantage of the second
system is the increased space required to
accommodate the separate drive mechanisms.
The number of symbols to be displayed is
limited by the size of the wheel and by the
number of discrete positions that can be se-
lected. (See fig. 10-51 (D) and (E).)

TAPE DISPLAYS.Rather than increasing
the size of the wheel to increase positional
accuracy and to increase the number of symbols
that can be displayed, tape displays are fre-
quently used. The small wheel simply acts as
an idler wheel for a tape bearing a large group
of symbols. This system has several advan-
tages, but the primary advantage is that it
provides a clearly legible (precise) display in
a minimum of space.

Many "games" can be played with the tape
system to increase packing density. The digits
of several tapes may be alined and projected
The depths of the tapes can be staggered, mak-
ing it possible to package the drive mechanism
in line with the tapes. The tape can be coded
and may actually carry the control wiring for
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its own positional drive motor, simplifying
external wiring.

The tape (if of a sufficient free length-to-
width ratio) may be formed into a "Mobius
band" permitting doubling the number of sym-
bols on a band of given length and/or permitting
staggering the symbols so they can be trans-
illuminated (projected). (See fig. 10-51 (F).)

Plotters

Digital computers frequently use plotters to
represent two properties of a variable: latitude
and longitude, altitude and bearing, amplitude
and time, etc. Most digital plotters are simply
plotters which already exist for analog systems,
with the computer merely furnishing signals
(through digital to analog converters) as the
input signals.

The plotter may be either the recording or
the nonrecording type. The digital data dis-
played (plotted) are a series of discrete values.
If the points are readily distinguishable from
each other, more than one curve may be plotted
at one time. The plot if affected by the number
and type of recording heads, the speed of re-
sponse, and the rate of travel. Since it requires
no motion, the nonrecording CRT is one of the
fastest plotting systems, and is one of the most
commonly used. If a permanent record is re-
quired, a scope camera can be installed.

Another common system, the moving ribbon
recording oscillograph, uses Xerography or
photography, pencil or pen on regular or graph
paper, pressure-sensitive paper, electrosensi-
tive paper, or waxed paper. The motion of the
paper generates one dimension (generally the
time, control, or X coordinate), while the lateral
motion of the recording device generates the
second dimension.

In other systems the recording device is
moved in both the X and the Y coordinates over
a stationary surface. This is the principle of
the oscilloscope and the DRT table. A direct
digital control divides the X-Y plane into dis-
crete points, determined by the matrix. A
buffer stage may be necessary between the
measured voltage and the converter, in order
to insure sufficient power to drive the mechani-
cal device. The buffer may be gated to accept
a signal only upon command from the computer,
or it may be gated continuously.

Selection of the type plotter for use is fre-
quently made on the basis of the input signal.
Slowly varying signals may use a mechanical
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device, while rapidly varying signals may re-
quire a more rapid system. Figure 10-51 (G)
illustrates a display of Cartesian coordinates
by means of individual lights.

Operational Circuits

Another set of outputs commonly used in
military computers are the operational outputs,
actual command and control signals to other
systems or subsystems. They may be in any
of the forms previously discussed.

PROGRAMING

A digital computer can add or subtract
almost indefinitely, and with lightning speed.
For this speed to produce meaningful results,
the computer must be supplied with complete
instructions, including what, when, where, and
why, before each operation. The speed, accu-
racy, and versatility of the computers are de-
termined by the type of instructions provided
and the manner in which they are given.

The last portion of this chapter is roughly
titled Programing; roughly, because program-
ing is technically only one part of preparing a
problem for solution by a computer. Actually
there are four major steps as shown in figure
10-52: numerical analysis, programing, cod-
ing, and checking. These jobs are frequently
referred to collectively as programing.

NUMERICAL ANALYSIS

Essentially, numerical analysis is the first
stepthe definition, in proper mathematical
terms, of the problem to be solved. It is the
science, or frequently the art, of reducing real
problems into terms, quantities, and equations
that a digital computer can accept. In all but
the simplest problems, extensive numerical
analysis may be required before the program
can be written. How does one represent an
integral or differential, a cosine, or a quality?
Numerical tricks, approximations, and even
arbitrary values must be used in order to
translate these concepts into the individual
numerical values required by the computer.

PROGRAMING

Normally problems are too long and too
complex to encode directly from the mathemati-
cal analysis. Programing provides the short-.
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hand, or guide, which makes it possible to
translate the mathematical operations into the
step-by-step operations required by the specific
computer to be used. Programing is primarily
the task of drawing flow charts, or block dia-
grams, and planning memory allocations.

A flow chart (fig. 10-53), essentially an
annotated block diagram, is an organizational
convenience. In addition to depicting the over-
all system logic, it shows the sequence of logic
operations, the result of each choice, and the
time and entrance point of all new data.

Although it is intended principally as an aid
in writing the computer code, the flow chart is
also an excellent troubleshooting and testing
device. It has symbols to describe the various
functions to be performed, to indicate a logical
choice cr optional sequence, and to show when
a sequence is changed by new or modifying
instructions. Additional symbols and conven-
tions are generally used to simplify the diagram
and to make it a more complete instrument for
aiding the man writing the code. These sym-
bols are not standard, but they are consistent
in a given set of charts. Their sole purpose is
to transfer information from the designer to
the coder or other users of the computer.

CODING

Coding is the step-by-step transformation of
the problem, as mapped out by the flow chart,
into a final program written in the language of
a particular computer. Coding is essentially a
painstaking precise bookkeeping operation: each
address, each digit, and every single command
must be correct.

The coder, unlike the man who writes the
flow chart, needs little knowledge of mathemat-
ics; he does not even need to understand com-
puters. The only absolute requirement is that
he adhere inflexibly to the rules as established
by the design of the computer. Generally, in
transferring from one type or model of com-
puter to another, the coder must learn a new
set of rules, a new language, or a new code.

CHECKING

Checking, or verifying, is the final step in
what might be called the training of a computer.
It is frequently performed automatically. The
sole purpose of this step is to insure that the
coder has made no errors. The program pre-
pared by the coder may be stored internally or
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NUMERICAL ANALYSIS

Problem: Determination of position

P= a
t
2 + bt Po.

a = acceleration

b = velocity

Po = position at t = 0

PROGRAMING

mutt. t

b

CODING: zizz:

INST. NO.

z:"" z

INSTRUCTION

1 Read in a/2
2 Multiply by t
3 Add b
4 Multiply by t
5 Add Po
6 Read out

,

1..

CHECKING 1140

1,111111,

INST. NO.

P° 1

bit% .ddiaaka.ha:

P= f t2tbt =Po

Figure 10-52. Four steps of programming.

externally. Storage is semipermanent or per-
manent depending upon the purpose and applica-
tion of the computer.

SAMPLE PROBLEM

The following example represents a simple
subroutine in a single address computer. This
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example was selected because it is fairly short
and quite representative of one method of coding,

The problem is to determine the sine and
cosine of an angle which is supplied to the
computer in binary form. The first step of the
subroutine will arbitrarily be called step one,
although the subroutine could appear anywhere
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d

NO NO
8 <180

YES YES

a

soot 9

a,

C10-0

8 - 90° Sin 8

Figure 10-53. Flow chart: determination of sine and cosine.

in the complete program.. If it had to be moved,
moving it would be a simple matter of renum-
bering each step, being certain to maintain the
proper sequence.

The operations and operation codes, not
addresses, used in this computer are listed in
table 10-3. (For this computer, an address is
defined only in connection with an operation;
for instance, address 8 with operation 06 means
"transfer the contents of the accumulator (AC)
to memory register (mr) four"; and address 8
with operation 07 means "read input data at
address 8 into the input register (IR)." Ad-
dress 8 is not used with any other operation.)

This particular system is very useful in de-
veloping a high speed special purpose computer;
however, changing an address-operation com-
bination requires a physical modification of the
computer.

Now, with the addresses and instructions
given and the flow chart as shown, the actual
program is ready to be written. The first step,
read in angle theta, is arbitrarily numbered
instruction one. Remember, as stated above,
it could appear anywhere in the program.

For the next instruction, compare theta
against 90°, it may be necessary to supply the
90° as another input or it may be moved into
the register from storage in memory. In a
special purpose computer the digital represen-
tation for 90° can be easily stored: the method
of representation depends on the computer.
Assuming that the angle theta is represented by

TD. 606

a seven-bit binary number in which the most
significant digit represents 180° and the least
significant bit represents 2.8°, if a 1 is sup-
plied to only the second most significant digit
position (0100000), the effective angle input is
90°.

Since both of the angles involved are posi-
tive, the compare operations simply supplies
the difference to the accumulator. If theta is
greater than 90°, the sign is positi,7e; if it
is less than 90°, it is negative.

Rather than go through an extensive writing
process, the coder, or programer, uses a tabu-
lar bookkeeping form which varies with the type
of computer and the code being used. Since
this example is to be coded for a special pur-
pose computer, it is permissible to take a few
short cuts: addresses are wired in; input and
output connections are permanent; and all data
concerning type of quantity and units of measure
are "remembered" by location. Thus for a
particular operation and address combination,
the digital shaft encoder (or other angular in-
dicating device) automatically supplies the angle
theta to the accumulator at the proper time.

In the single address code, as shown in
table 10-4 the operation specifies the quantity
or quantities and the method of combination.
The address tells where the result' is to go.
For example, instruction three says to sub-
tract the absolute value of the contents of the
input register from the contents of the accumu-
lator. It further states that if both values were
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Table 10-3.Code table.

Operation
code

Operation

01 Add
(AC) + (mr) ----. AC

02 Subtract
(AC) - (mr) --- AC

03 Multiply
(mr) M/DR --AC

04 Divide
(mr) + M/DR---- AC

05 Compare
if (AC) ? (mr), sign AC = +
if (AC) f (inr), sign AC = -
if sign of (AC) = + and sign of

(mr) = + , AC - mr .- AC

06 Serial transfer
AC --- mr

or,
mr --.- AC

07 Read in
in -=--- IR

positive (which they must be in this case), the
result will carry a positive sign if, and only if,
the magnitude of the accumulator value is
greater than that in the input register.

This single address code thus gives:
1. The first quantity.
2. The operation to be performed.
3. The second quantity.
4. The directions for storage or use of the

'result of the operation.
Its advantages are speed and simplicityone

instruction per operation. Building such de-
vices becomes progressively more difficult as
the number of operations, instructions, or ad-
dresses is permitted to increase, since each
permissible combination of quantities, storage
addresses, and functional operations must have
a different operation and address code. The
instruction itself may obtain the code. In
other words, the binary representation of the
instruction may be wired to connect and oper-
ate the proper gates.

The coder need not worry about these items,
his code books enable him to write the code

Table 10-3.Code tableContinued,

)peration
code

Operation

08 Read out
AC--i-- OR

09 Conditional jump
if sign AC = -. J ---- PR

10 Conditional jump
if AC=0, J --- PR

11 Unconditional jump
J --4- PR

12 Enter subroutine
PR ---- TPR, J -- PR

13 Exit subroutine
TPR + 1 --..- PR

14 Read into memory register
K(i)--..- mr

15 Recycle/stop
J ..- PR

directly from the flow chart. Thus he reads in
theta, then compares it against 90° (0100000),
which may have been stored in one of the mem-
ory registers permanently, or temporarily, as
part of this subprogram. In step three, com-
pare, it has been assumed that the constant was
already available. The compare function is
permitted against any of the memory registers.
Step four, the conditional jump, is represented
by the decision box in the flow chart, while step
three is represented by the contents of the box.
Therefore, four means: if the result of step
three is positive, proceed to the next step; if the
result is negative, skip (jump) to step number.
Ordinarily the coder will fill in the number of
this step when he completes the program and
determines where in the sequence the particular
step appears.

When the code has been completed and
checked for accuracy and consistency, the pro-
gram is ready to be wired in. After this has
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Table 10- 4. Sample coding sheet.

Instruc-
tion

Code

Operation
Oper Add

1 08 08 8 ---- 1R

2 06 10 1R --.-- AC

3 05 10 /AC/-/1R/ --.- AC

4 11 AC = -? Jump to
step i5

been done, any change of operation or sequence
will necessitate modifying the computer.

If the problem discussed were prepared for
solution by another type of computer, it might

be programed in an entirely different manner.
It is entirely conceivable that complete sine and
cosine tables might be stored directly in mem-
ory, eliminating the need for this subprogram.
It is more likely that in another computer, in-
puts would be supplied in terms of the sine and
cosine of angle theta rather than the angle itself,
again eliminating the need for this subprogram.

The previous discussion covers a tremend-
ously simplified view of the total programing
problem. To design, build, and program a mili-
tary digital computer requires attacking the
design problem on all fronts at once: how many
specific equations are to be solved, how many
and what kind of inputs will be supplied, what
type of outputs will be required, what speed and
accuracy will be required, and how much weight
and space may be devoted to the computer.
These factors are all independent and greatly
affect the particular course taken in developing
the program.
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CHAPTER 11

MAINTENANCE OF DIGITAL COMPUTER (USQ-20(V))

The digital computer circuitry, as described
in the previous chapter, contains many inter-
connecting individual circuits. The maintenance
of this type of equipment presents a formidable
problem to maintenance personnel.

Mcst circuits found in computers are basic
electronic circuits easily understood. The prob-
lem area is found to be the mathematical opera-
tions which require the changing of the intercon-
nections between individual circuits. The
differences between computers are the manner
in which they achieve a solution.

One of the Tradevman's problems is to decide
the validity of the answer of the computer. If
the solution appears to be incorrect, the Tradev-
man must decide if the computer is functioning
properly or if the program or programmer is at
fault. Since the computer will only process the
information fed into it, an incorrect input will
result in an incorrect output.

This chapter presents information on main-
tenance techniques that are applicable to all
digital computers. It also discusses some spe-
cific information on the USQ-20(V), which is the
digital computer used in many training devices.
While the information is orientated toward the
USQ-20(V), it is applicable to other digital com-
puters, since all have tests and maintenance
checks that are similar to the ones used on this
computer.

This chapter discusses maintenance of the
USQ-20(V) only in so far as necessary to pre-
sent an overall representative picture of the
types of checks and tests made on digital com-
puters. It is not meant to be a thorough break-
down on the USQ-20(V). For detailed informa-
tion on the USQ-20(V) refer to the technical
manual for the USQ-20(V), NavShips 94101.

USQ-20(V)

The USQ-20(V) is a digital data computer
capable of processing large quantities of com-
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plex data very rapidly. The computer performs
arithmetic and logical functions by manipulating
binary numbers in automatic or manual modes
of operation.

OPERATIONAL UNIT

The computer is made up of the following
four sections: control, arithmetic, input/output,
and memory.

Control Section

The control section of the computer is made
up of registers, modifying circuits, designator
circuits, and timing circuits. This section
senses an instruction and initiates properly
timed command signals that control the execu-
tion of the instruction.

Arithmetic Section

The arithmetic section of the computer con-
sists of five registers and a modifying circuit
called the adder. The purpose and function of
the arithmetic section is to perform addition,
subtraction, multiplication, division, shifts, and
logical operations according to instructions. It
also provides temporary storage for the results.

Input/Output Section

The input/output (I/O) section serves as the
communication link between the other computer
sections and any external equipment. Communi-
cation with the computer is carried onin a. 30-bit
parallel mode. The computer is provided with
14 input and output channels. Both the input and
output channels are divided into 12 normal and
2 special channels. The 12 normal channels
communicate only with external equipment and
the 2 special channels normally communicate
only with external computers. The I/O section
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has its own control functions and timing which
are, essentially, independent of the main com-
puter control. The I/O section has the capability
of indicating real time.

Memory Section

The computer memory section is a large
capacity, magnetic-core storage system. It is
a high-speed, random-access, nonvolatile stor-
age system. That is, its speed of operation is
compatible with the computer; its data words
may be referenced in a nonsequential manner;
and it retains data words through normal power
sequencing.

Major Operational Features

Major features of the computer include the
following:

1. An internal, high-speed, magnetic stor-
age with a cycle time of 8 microseconds and a
capacity of 32,768, 30-bit words.

2. A repertoire of 62 instructions, most
of which provide for conditional program
branches.

3. Average instruction execution time of
13 microseconds.

4. A word length of 30 bits.
5. Optional operation with 15-bit half

words.
6. Internally stored programs.
7. Parallel, one's complement, subtrac-

tive arithmetic.
8. Single-address instructions with provi-

sions for address modification via seven index
registers.

9. Internal 7-day real-time clock for ini-
tiating operations at desired times.

10. Twelve input and 12 output channels for
rapid data exchanges with external equipment.

11. Two input and two output channels for
intercomputer data transfer.

12. An auxiliary wired 16-word memory, for
storage of critical instructions and constants,
provides facility for automatic recovery in event
of program failure and for automatic initial
loading of programs.

TROUBLESHOOTING

Troubleshooting procedures can be divided
into three general groups as follows: sensory,
nonfunctional, and functional. Each of these
methods is discussed in greater detail in the

following paragraphs. Normally it is advanta-
geous to troubleshoot equipment in the same
procedures as presented in this course.

1. SENSORY. The senses are used to de-
tect an overheated or malfunctioning component.
Obvious sensory indications such as smell of
burned insulation, burned out selenium recti-
fiers or transformers often lead directly to the
component. A close visual inspection of the
equipment will often reveal components that have
been overheated and opened, loose connections,
components not properly seated in their sockets,
and numerous other faulty conditions. The im-
portance of a good sensory check cannot be over-
emphasized; it will often prove to be a "short-
cut" to the trouble and save manhours.

2. NONFUNCTIONAL. Nonfunctional test-
ing consists of checking voltage inputs, power
supply outputs, proper waveshapes, correct
frequency, etc. Nonfunctional testing also in-
cludes semiconductor testing, resistance test-
ing, and card testing to verify the faulty element.

3. FUNCTIONAL. Functional testing con-
sists primarily of executing the naitintenance
routines, which are commonly referred to as
diagnostic routines. When the routines have
been loaded into the computer, the control rou-
tine takes command and runs all tests that check
the various sections of the computer. When a
malfunction occurs, during the running of a main-
tenance routine, the section being checked causes
an error typeout.

Maintain a record of all operating time, fail-
ures, repair time, and failure analysis. The
more complete the record or logbook, the more
help it is in future planning, budgeting, and main -
tenanc e.

Electrical Tests

Electrical tests, which are nonfunctional
tests, consist of testing the voltage output of the
power supplies contained in the computer. In the
following paragraphs, a list of USQ-20(V) volt-
ages an tolerances is presented. This list is
intended to point out representative voltages
and tolerances that may be encountered in
troubleshooting any digital computer.

Requirements for logic chassis power sup-
plies A1A1 through A8A1 are as follows:

1. A-c input; 115 volts ±2 percent, 3-phase,
400 hertz.

2. D-c output; filtered -15 volts +10 percent
-5 percent having a ripple voltage of less than
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0.2 volts peak-to-peak at maximum and 12 am-
peres of current.

3. D-c output; filtered ÷ 15 volts + 10 per-
cent -0 percent having a ripple voltage of less
than 0.1 volts peak-to-peak at maximum and
1.5 amperes of current.

4. D-c output; regulated -3 volts ±5 per-
cent clamp voltage. The clamp voltage will sup-
ply as much as 8 amperes when tied to the clamp
bus. With the marginal check switch at HIGH,
the clamp voltz.ge should be -3,4 volts ±5 per-
cent. With the switch at LOW, the clamp volt-
age should be -2.4 volts ±5 percent. The voltage
input to the regulator circuit is from a source
external to the logic chassis.

Requirements for memory chassis, 9 through
13, power supplies are as follows:

1. A-c input; 115 volts ±2 percent, 3-phase,
400 hertz.

2. D-c output: filtered -15 volts +10 per-
cent -0 percent having a ripple voltage of less
than O.' volts peak-to-peak.

3. D-c output; 15 volts +10 percent -0 per-
cent having a ripple voltage of less than 0.1
volts peak-to-peak.

4. An additional reference power supply
provides 3.3 volts ±3 percent having a ripple
voltage of less than 0.05 volts peak-to-peak.

5. A -10 volt regulator provides -10 volts
adjustable ±10 percent through use of a re-
sistor (R11) on chassis 9 through 13.

Requirements for the computer console
power supplies are as follows:

1. A-c input; 115 volts ±2 percent, 3-phase,
400 hertz.

2. A-c input; 115 volts, 3-phase, 400 hertz
(unregulated).

3. D-c output; a single phase half-wave pul-
sating d.c.. producing -90.5 volts ±10 percent
rms unfiltered.

4. D-c output; a filtered -54 volts ±10 per-
cent.

5. D-c output; a filtered -15 volts ±10 per-
cent.

6. D-c output; a filtered -26.5 volts±lOper-
cent.

7. D-c output; a filtered -20 volts ±10 per-
cent.

As can be seen from the previous listing, a
digital computer has many different voltages
that should be checked for value and tolerance,
during the nonfunctioaal troubleshooting proce-
dure.

Instructions Demonstration

To demonstrate that the computer can per-
form all operations according to the repertoire
of instructions, a demonstration of the instruc-
tions and transmissions must be made. The
demonstration of performance according to in-
structions is accomplished through a series of
diagnostic programs which check the various
transmission paths. All programs must be ex-
ecuted as follows.

1. Load and
to Z tests.

2. Load and
routine.

3. Load and
necessary.

run the P1, P2, P3, P4, and Ti

run the EXEC (executive)

run any other tests which are

There are many tests that are programed
for the USQ-20(V), each designed to test a cer-
tain section or function. In this chapter only a
few are discussed to show a representativepic-
ture of what can be accomplished with mainte-
nance routines. There is a routine programed
for each and every section and function of the
USQ-20(V). These can be found in the Technical
Manual, NavShips 94101.

The following list is prepared to discuss
some of the routines programed and what they
are programed to check.

1. INPUT/OUTPUT TIMING TEST. A dem-
onstration of input/output timing characteristics
may be made. In the demonstration a check
should be made to insure that the waveform that
an output circuit applies to any line must not
have a transition slope greater than 5 volts-per-
microsecond. The maximum transition time
must be 6 microseconds. The binary "one"
state of an output amplifier is 0 volts (±1.5
volts) and a binary "zero" state is -13.5 (+3.5
volts, -4.0 volts.)

2. MAGNETIC CORE STORAGE TESTS.
This series of routine tests demonstrate the
capacity of memory, the ability for individual
addresses to be manually altered, and sensitiv-
ity to internally generated noise. Memory
capacity is 32,768 30-bit words. It should be
possible to manually alter individual addresses.
Memory should function properly, remaining
insensitive to internally generated noise.

3. INPUT/OUTPUT TESTS AND DEMON-
STRATIONS. The object of this program is to
exercise and test the input/output section of the
computer. Separate routines have been included
to test the various functions in the input/output
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section such as data transmission, buffer opera-
tion, but'fer termination, and externally and in-
ternally generated interrupts.

4. LOGIC TESTS AND DEMONSTRATIONS.
The object of this program is to demonstrate
the ability of the computer to perform trans-
missions, commands, and evaluation:. The tests
consists of subexecutive routines run in sequence
as ordered by the main executive routine, or
individually as required by the operator for
checking a specific suspected malfunction.

Memory Section Troubleshooting

If a chassis (sections are broken down into
numerous chassis) is not performing properly,
the trouble can usually be isolated to one of
three sections (drive line, inhibit, or sense).
If the read and write waveforms are correct,
the trouble is probably in the sense or inhibit
sections. The inhibit section can be checked by
observing the inhibit waveforms For each bit
while writing zeros. If these waveforms are
correct, the one section remaining, the sense
section, is probably at fault. Once a trouble is
pinpointed to a certain section, a block-to-block
check of waveforms may be made to pinpoint
the trouble to a card or component.

DRIVE LINES.The drive lines are used to
control the application of current which creates
the magnetic field that switches the cores to one
of two stable states. During the read portion of
the memory cycle, all cores receiving coincident
current are switched to a zero state uncondi-
tionally. During the write portion of the memory
cycle, all cores receiving coincident current tend
to switch back from a "zero" to a "one." An in-
hibit pulse occurring during this write portion
prevents a core from switching to a "one." The
drive line circuits can be split into two sections:
the read/write transformer and the selector cir-
cuits. The read/write transformer translation
takes place externally to the memory chassis
and determines which of the 8X by 8Y trans-
formers is selected. The proper selector (1 of
'aX or 32Y) completes the drive line section;
that is, which X and Y lines are receiving the
switching currents. Translation for the proper
selector also takes place on a logic, rather than
a memory chassis. Timing from the memory
timing chain initiates all action and controls tho
switching of current through the selected stack
cores. This timing chain is external to the mem-
ory chassis.

INHIBIT LINES.The inhibit lines prevent
selected cores from being switched to a 'one"
state during the write portion of the memory
cycle, if a zero was sensed during the read
portion. Translation for the inhibit lines is ac-
complished on a logic chassis and current is
switched through the selected inhibit line if the
Z register has a zero for a givenbit rather than
a one. Inhibit lines run parallel to either an X
or a Y drive line and the current is in the oppo-
site direction to the drive line current. This ef-
fectively cancels half of the drive line current.
Thus, coincident current is not obtained for the
selected cores, and a "one" is not written.

SENSE LINES. The sense lines thread
through each core and detect core flux changes
as an induced voltage. If this voltage is 10 milli-
volts or less, the sense amplifier ignores it. If
the voltage is 60 millivolts, the sense amplifier
accepts it as a one. Since a core requires 1.2
microseconds of time to switch, a "one" from a
switched core occurs later in time than a "zero"
which occurs only when a core fails to switch.
Because of this delay, a 0.4 to 0.5 microsecond
strobe pulse is initiated approximately 0.8 to
1.0 microsecond after a read pulse is initiated.
The bit register can accept an input from the
sense amplifier only during this strobe
In this way, zero noise from the cores is iso-
lated from the bit register. The bit register
feeds the Z register which holds the data ob-
tained from the memory reference. Figure
11-1 shows the timing relationships of the
various memory pulses. Figures 11-2 and
11-3 are block diagrams of the X and Y drive
line circuits.

PREVENTIVE MAINTENANCE

Maintenance procedures used with computers
differ from the normal procedures used with
other electronic equipment. Computer mainte-
nance requires a logical analysis of a malfunc-
tion rather than an electronic analysis. It is
essential that maintenance personnel become
familiar with transmission paths within the com-
puter. This is helpful in determining the failing
area of the computer by taking note of the visual
indications on the console when a malfunction
occurs. It is also essential that maintenance per-
sonnel become familiar with the programs and
routines being run in the computer to check the
failing area.
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TD. 607
Figure 11-1. Memory timing cycle.

The maintenance routines isolate the mal-
functions to a particular section or functional
part of the computer. When a malfunction is
isolated to a particular section, it canbe further
isolated to a printed circuit card or cards by
using an oscilloscope and a multimeter.

The routines discussed earlier in this chap-
ter are used for preventive maintenance on the
computer. When the routines have; been loaded
into the computer, the control routine takes com-
mand and runs all tests that check the various
sections of the computer. All sections of the
computer should be checked on a daily basis
except I/O which should be checked weekly.
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DAILY TESTS

The routines used for daily preventive main-
tenance are run at normal clock frequency, nor-
mal clockpulse width, and normal bias voltages.
The following routines are used for daily pre-
ventive maintenance:

1. Control.
2. Arithmetic.

3. J,K, Command.

4. Brainwash.
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Figure 11-2.X drive line circuits.

The I/O test is run weekly in either of two
ways:

1. By single cable.
2. By multiple cables.
Using the single cable method, the program

scans different possible connections until it finds
the I/O channels that are connected together by
a jumper cable. The program then proceeds to
check the flow of data through this jumper cable.

Using multiple cable connections, the method
of checking data flow is the same as for the single
cable method except that the computer checks all
channels that have cables connected to them.

Marginal checking of memory must beper-
formed on a weekly basis. Either Brainwash or
a pattern containing "l's" and "0's" should be
run. The two marginal conditions areas follows:

1. HIGH BIAS AND NORMAL FREQUENCY.
This condition detects any possibility of bit drop-
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TD. 608

out. When a pattern of "l's" is written into
memory, and a core fails to return a "1," bit
dropout is indicated.

2. LOW BIAS AND FAST FREQUENCY. This
condition detects any possibility of bit pickup
when a pattern of "0's" is moved around in
memory.

The bias on each memory chassis (fig.11-4)
is changed by a switch, mounted on the front of
each memory chassis. The master clock fre-
quency is increased by operating the Fast/Nor-
mal switch to the Fast (up) position. When fast
frequency is used, the clock pulse width should
be narrow, since on a normal pulse width, the
clock pulses are liable to overlap. The clock
pulse width is changed by switches S2 and 53.,
mounted on the front of chassis 6 (fig 11-5).

Marginal checking of each logic chassis must
also be performed on a weekly basis. The mar-
ginal checks are performed while running the
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Figure 11-3.Y drive line circuits.

daily preventive maintenance routines. The two
marginal conditions are as follows:

L, NARROW CLOCK AND LOW CLAMP
VOLTAGE. This condition detects any stability
problems in transistor switching.

2. NARROW CLOCK AND HIGH CLAMP
VOLTAGE. This condition increases the stor-
age time of a transistor.

The clock pulse width is changed as explained
in the topic on the marginal checking of memory.
The clamp voltage on each logic chassis
is changed by a -witch, mounted on the front of
each logic chassis (fig 11-5).

By using marginal checks, any cards or com-
ponents deteriorating from age or usage can be
detected before an actual failure occurs. This
tends to reduce the actual downtime of the com-
puter. When a malfunction occurs during margi-
nal checking, the defective component should be
replaced immediately. If time does not permit
an immediate replacement of the defective part,
operation of the computer can be attempted under

IE REGISTER
( BITS 0, f 2)

TRANSLATION

TD. 609

normal operating conditions until time allows for
the replacement of the defective part.

ADJUSTMENTS

Accessible adjustments on the computer are
kept to a minimum. There are no accessible op-
erational adjustments on the logic chassis. There
is a potentiometer, R1, on the -3 VDC regulator
card located on each logic chassis.

This 20-ohm potentiometer (R1) adjusts the
base reference voltage of Ql. It is adjusted at
the factory before shipment. Because of its loca-
tion on the chassis, R1 cannot be adjusted while
the chassis is in the computer..Any adjustment
must be made by the trial-and-error method with
the chassis removed from the computer. Adjust-
ment should only be attempted when the regulated
-3 VDC is not within tolerance (+5 percent). This
voltage is measured at test point J19B8 on each
logic chassis. There is also a similar type of
adjustment on the memory chassis. A potenti-
ometer, R4, on the -3.3 VDC reference card is
located on each memory chassis.
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CORE MANUFACTURER URRENT ADJUSTMENT

Figure 11-4. Memory chassis (front view).

This 500-ohm potentiometer (R4) adjusts the
base reference voltage of Ql. It also must be
adjusted by the trial-and-error method. Adjust-
ment should only be attempted when the -.3.3
VDC reference voltage is not within tolerance
(±3 percent). This voltage is measured at test
point J7B8 on each memory chassis.

The actual operational adjustments are lo-
cated on the front of each memory chassis (fig.
11-4). Provisions are made for adjusting the X
drive line read/write currents, the Y drive line
read/write currents, the inhibit line currents,
and the regulated -10 VDC. The adjustments
are accomplished in two steps as follows:

1. The currents and voltages are set at
nominal values.

2, The currents and voltages are carefully
adjusted for minimum noise at the output and
sense amplifiers.

The initial adjustments are made while the
computer is running a 55 test. Use a multi-
meter and an oscilloscope to make all mea-
surements. The nominal values of currents
given in table 11-1 are for a core temperature
of 25°C (77°F). When the temperature is higher
or lower than 25°C (77°F), the currents must
be set inversely proportional to the temperature
variation. The approximate change in current
for each degree variation is 1,0 to 1.5 milli-
amps.

Notice that the values of current differ for
the two core types as shown in table 11-1.
Each separate memory chassis uses cores from
only one manufacturer. The core manufacturer
is stamped on the front of each memory chassis
(fig. 11-4).

TD.610

The following steps should be used when
making the initial memory adjustments:

1. Run a repeated 55 (F = 55) instruction
in the computer using normal operation (no
marginal conditions).

2. Measure -10 volts d.c. at test point
J7C7 with a multimeter and set R11 for an
exact -10 volts d-c reading.

3. Set up the oscilloscope using AC FAST
with EXT. TRIG. Use the output from 8J141
as the trigger source. Use a direct probe to
measure the X read/write currents. Measure
between the test points listed in table 11-2 and
ground. Set the adjustments so that the current
values obtained at all test points are as close
as possible to the valus listed in table 11-1.
Figure 11-6 illustrates a typical X read/write
waveform.

NOTE: The test points listed in table 11-2
and referred to during this discussion are not
shown. The purpose of this discussion is to
show typical memory waveforms and adjust-
ments.

4. Repeat step 3 for the Y read/write cur-
rents. Figure 11-7 illustrates a typical Y read/
write waveform.

5. Unground the oscilloscope. Measure the
inhibit current for each bit plane between the
test points listed in table 11-2. Adjust each
variable resistor to obtain the values listed in
table 11-1. Figure 11-8 illustrates a typical
inhibit waveform.

6. Repeat steps 1 through 5 for each mem-
ory chassis.

After each memory chassis has been adjusted
according to the previous topic, the following
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TD. 612
Figure 11 -6. X read/write.

TD. 611
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Table 11-1.Nominal memory current values.

cot-

X READ

X WRITE

liY READ

IY WRITE

!INHIBIT ; 180 ma

Gen,
ceran

190 ma

195-200 ma

190 ma

195-200 ma

:nag-net:es

210 ma

215-220 ma

210 ma

215-220

190 ma

Table 11-2.--Memory test points.

X Read/
write

Y Read/
write

T
Inhibit

-Sense7
amplifiers

/
J5C 5 J4F5 J7J2-J7J3 J7C 2

(Bit 5)
J5D1 J4Il J717-J718 J7C 3

(Bit 4)
J6E2 J4J7 J714-J715 J7D2

(Bit 3)
J6E6 J4L5 J4B 8-J4C 1 47D3

(Bit 2)
J40'/ J7E7 J4131-J4B2 J7E2

(Bit 1)
J5L8 J7 D7 J4A2-J4A7 J7E 3

(Bit 0)
J6B8 J7K1
J5 D6 J7B7
J5E2 J5C5
J6G6 J4G7
J6G8 J415
J6A8 J4K3

steps should be used to make the final adjust-
ments:

1. Perform the Worst Pattern test in the
computer.

2. Set up the oscilloscope using AC FAST
with EXT. TRIG. Use the output from 8J141-12
as the trigger source. Measure the output from
the sense amplifiers at the test points listed in
table 11-2. Measure between the test point and
ground.

3. Observe the amount of noise on the wave-
form. Figure 11-9 illustrates a typical noise
waveform.

,i1:4111111M111111111111211111

Figure 11-8. Inhibit.

A

TD. 614
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Figure 11-9. Sense amplifier output.

(A) Best condition; (B) noise.

Readjust the X read/write currents, the Y
read/write currents, the inhibit currents, and
the -10 volts d.c. for minimum noise. This pro-
cedure may be time consuming but must be done
carefully and thoroughly. Figure 11-9 (A) illus-
trates a typical waveform for thebest condition.
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4. Re neat STEP 3 for each memory
chass-.E,.

5. A.:R.: all adjustments have been made,
check the settings by running memory under
marginal conditions. Run both the fast clock-
low bias and the normal clock-high bias mar-
gins. If there is any failure, repeat STEP 3 for
the failing chassis.

REPAIRS

Servicing the computer consists mainly of re-
moving and replacing defective card assemblies.
Other repairs may consist of replacing defec-
tive wiring or components.

Since the card assemblies are classed as non-
repairable items, no attempt is made to outline
a procedure for component replacement on any
card. When attempting any repairs, always make
a th3rough visual inspection of the chassis, card
jacks, and associated wiring. When replacing
blown fuses, determine the cause of failure be-
fore installing a new fuse.

All the card assemblies in the computer are
color coded according to type number. The
colored plastic tape on the top Idges of each
card gives the last four digits of the card type.
The color code used is the standard JAN re-
sistor code. For example, a 250010 card is
color coded black, black, brown, black. A 2510,10
card is color coded, brown, black, brown, black.
In this way a cross-check can be made between
the chassis maps, thefunctional schematics, and
the computer chassis to insure the correct place-
ment of card assemblies.

NOTE: Do not install fuses having a current
rating greater than that listed in the parts list.
When making continuity checks with an ohm-
meter, observe polarity of the probes so as not
to damage any transistors.

Logic Chassis

When a failure occurs in any of the eight
logic chassis, it is usually indicated by a type-
out during a maintenance routine or the failure
of a programed routine to run. Once the defec-
tive area of the computer is isolated, the defec-
tive circuit or circuits must be isolated.

Use a multimeter to measure the voltage
levels at all test points. On all logic chassis,
exclusive of the input/output lines, the voltage
levels measured at the output of each logical
circuit must be 0 volts d.c. for a "04 and -3
volts d.c. for a "1." If the voltage measured
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at any test point does not correspond to the
assigned levels, the card on which the circuit
is located should be removed from the com-
puter. It should then be checked in the AN,
LTSM-l42 (Module Test Set) to verify the fail-
ure. If the failure is verified, a new card
should be installed.

The voltage levels on the input/output lines
measured at the input to any input amplifier
or the output from any control line or data line
driver must be 0 (+1.5) volts d.c. for a "1" and
-13.5 (+3.5, -4) volts d.c. for a "0." If the volt-
age measured at a test point does not corres-
pond to the assigned levels, the card should be
removed from the computer. It must then be
checked on the test set because, in this case,
the external equipment could be at fault.

Memory Chassis

When a failure occurs in any one of the five
memory chassis, a typeout will occur during
a maintenance routine or incorrect informa-
tion will appear in registers during the running
of a regular program. Once the defective area
of the memory chassis has been iso17ed, the
tailing section or sections must be isolated.
These sections are the drive line, inhibit, and
sense. An oscilloscope should be used to check
the waveforms for each section. Refer to fig-
ures 11-6 through 11-9 for typical waveforms.
When a waveform does not correspoi to the
typical waveform, remove the card on which
the circuit is located. Check the card in the
test set to verify the failure. Make replace-
ments as necessary.

CORRECTIVE MAINTENANCE

The first important aspect of general up-
keep is regularity. A schedule should be es-
tablished that includes a complete checkout
of the installation within a given time period.
Unless this is accomplished, only the easy or
interesting work will probably be performed,
while the dull or unpeasant work may be ne-
glected, A well-timed maintenance schedule
and checklist are generally available in the
manufacturer's manuals.

EXTERNAL

External upkeep is concerned with the area
in which the computer is installed. As far as
possible this area should be conditioned for the
installation. This should include equipment for
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producing- temperature control, humidity con-
trol, air filtering, and control of other condi-
tions required for proper operation. These
specified conditions should be maintained as
2onstant as possible, from the time of inscalla-
mn throughout the life of the equipment.

The area in which the computer has been
installed should be uncluttered and clean. The
equipment area should be used only by the per-
sonnel actually concerned with the computer.
The exterior of the computer should be kept
clean and free of dust. All bolts, retaining
screws, and other items of hardware should
be returned to their original places after in-
terior repair or maintenance work has been
completed. Drip proof equipment should be
kept sealed and watertight equipment should be
kept watertight. Shockmounts are used to re-
duce vibration and must be kept free from paint
and dirt.

INTERNAL

The first and foremost preventive mainte-
nance requirement is cleanliness. The computer
cabinets should be thoroughly cleaned at sched-
uled intervals. A vacuum cleaner (handled with
caution), a soft bristled brush, and a good com-
mercial cleaning solvent will aid in this job.
While the process of blowing out a computer
with clean dry air does remove a great deal
of dirt, it often packs more dirt into sensitive
areas that may be difficult to reach.

Air filters are designed to keep dirt out of
the equipment. However when dirty, they tend
to reduce the circulation of air. A commer-
cial filter can normally be cleaned by remov-
ing it, washing it in detergent and warm water,
drying it thoroughly, and then coating it with
a prescribed type of light oil.

There have been many occasions when a
strange, intermittent trouble symptom has fi-
nally been localized as being caused by a loose
terminal-board connection or a dirty compo-
nent socket. All terminal-board screws should
be tightened, and tube sockets, plugboards,
jacks, switch and relay contacts, etc. should be
burnished or periodically cleaned with a good
specified solvent.

Many computers are built to provide rapid
and easy access to the individual components.
Sections of the cabinet swing out to facilitate
inspection and maintenance. They should be
checked for abnormal frictional restrictions

that could indicate contact -.with cables and
other components. A cable run may become
unclipped and rub against a movable section
or drawer. Cables sho'ild be kept in place, and
drawers should be checked to insure that no
rubbing or forcing is taking place.

LUBRICATION

Correct lubrication procedures are usually
specified by the manufacturer and should be
performed in accordance with these instruc-
tions. Caution should be exercised to avoid
both carelessness and overlubrication.

Spilled lubricant and lubricant that has been
thrown by moving mechanical parts, form dan-
gerous and troublesome dirt and dust collectors.
Unfortunately, some lubricants also produce a
deteriorating effect upon insulating materials
and can be responsible for the formation of
high resistance connections on contact sur-
faces. Great caution should always be observed
when using lubricants.

TOOLS

Effective maintenance can only be main-
tained by using the proper tools. Digital com-
puters require special tools as prescribed by
the computer manufacturer. An accurate in-
ventory of these tools should be maintained.
The Tradevman should develop the habit of
using the correct tool for each job. If a tool
breaks or mars part being worked on, the
proper tool was not used.

TRANSISTORIZED CIRCUITS

The development of transistors has advanced
electronics by providing a more reliable re-
placement for the vacuum tube. The develop-
ment of equipment containing more circuits in
a smaller package has been aided by the smaller
size of the transistor. The principles of the
transistor are contained in Basic Electronics,
NavPers 10087-B.

Digital computers contain hundreds of tran-
sistors mounted on printed circuit boards. One
board may contain several transistors, the
associated components, and wiring.

A great deal has been published about exer-
cising care in soldering transistors, especially
to provide a heat sink to avoid damage to the
transistor. Other precautions should be fol-
lowed including procedures for inserting and
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removing transistors from their sockets. In-
sert and remove transistors from their sockets
only when the current is turned OFF, To do
otherwise may damage it. Removing the load
from a transistor circuit may affect the cur-
rent drawn through the transistor, with the pos-
sibility of an overload causing damage.

MINIATURIZED COMPONENTS

The development of complex circuits has
required that more circuits be mounted in as
small a unit as possible and has fostered 3. tech-
nology known as miniaturization. Miniaturiza-
tion has produced smaller components such as
electronic components, motors, relays, trans-
formers, etc.

Miniaturization in the field of electronics
has developed entire circuits, including tran-
sistors, resistors, caplcitors, and all connect-
ing linkages built into one rock-like solid state
unit. These units are sometimes called micro-
circuits. Some of these solid state circuits are
so small that a magnifying glass is required
for visual inspection.

MODULES AND POTTED
COMPONENTS

The packaging of components into one small
unit is called a module. Modules are easily re-
moved from specially designed racks which
provide mounting slots to hold the modules and
receptables to electrically connect the circuitry
into the equipment. By identifying a malfunction-
ing module, the Tradevman can quickly extract
the module from its rack and insert a good
module, thereby decreasing maintenance time.

Potting of circuit boards is used because the
operating time between repairs can be consid-
erably increased by its use. The sealingef com-
ponents prevents their exposure to moisture.
The potting is first done by the manufacturer
at the time of installation of the components.
Portions of the components are potted together
as a unit and are mounted on the circuit board
(fig. 11-10).

Maintenance of potted components begins with
the necessity of removing the potting compound.
This problem should be minimized by the fact that
most potted sections do not require repair. The
manufacturer's maintenance manual should pro-
vide the decision whether or not to remove the
potting. If the removal is necessary, the manual
should contain illustrations and instructions of

306

PARTS IMBEDDED IN

POTTING COMPOUND

TD.616
Figure 11-10. Potting.

the sections to be repaired. The potting compound
on some assemblies is easily removed because
the assembly was enclosed in a plastic bag prior
to potting. In this manner the assembly is potted
but the compound is prevented from flowing
around or adhering to the detail parts. Circuit
boards which are potted in this manner can be
cleared by cutting a parting line around the edge
of the lamination and removing the two halves.

The repair of this type of assembly is the
same as that required of all circuit board as-
semblies, except for the additional problems
created by the potting materials. After repair
has been performed, the potting material must
be restored in accordance with the instructions
contained in the manufacturer's maintenance
manual.

PRINTED CIRCUIT MAINTENANCE

The maintenance of printed circuit board assem-
blies requires a suitable work area and adequate
tools, equipment, and materials. The work area
must be large enough to accommodate work-
benches, storage cabinets, test equipment, and
materials, and still leave adequate space to
provide uncrowded work areas. The area should
be further divided into a specific area for
troubleshooting, repair and replacement, pro-
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tective coating application, and storage. The
area should be enclosed and air conditioned to
prevent the contamination of the circuit board
assemblies by dirt and moisture.

Cleanliness and humidity control are two very
important factors in circuit board maintenance.
Lighting is another important requirement. Due
to the miniaturization and close spacing cf cir-
cuits and components, maintenance requires
good overhead lighting with provisions for ad-
justable lighting on the workbenches.

The storage area is used for the storage of
circuit board assemblies, tools, equipment not in
use, materials for the protective coating pro-
cess, records, related maintenance publications,
and materials and parts required for the repair
operation. Storage for the circuit boards must be
capable of holding the circuit boards in a vertical
position. The parts are exposed and easily dam-
aged; therefore, they should be stored separately
and in a vertical position. The storage of some
protective materials may require refrigeration.

The troubleshooting and repair area should
consist of a bench area equipped with an ad-
justable light fixture with magnifying glass and
a pegboard (or similar fixture) for storingtools
in an easily accessible manner. A complete
assortment of handtools, soldering irons (with
desoldering accessories), soldering aids, and
a variety of heat sink tools are required for
printed board maintenance. A suitable holding
fixture should be available for holding the cir-
cuit board during repair.

The area set aside for the application of the
protective coating should include a bench area
with an adjustable holding fixture with suitable
lighting. It should also include an exhaust fan
or hood over the bench area and a low pres-
sure source (15 psi) of filtered air. An assort-
ment of small items such as mixing cans, stir-
ring paddles, brushes, dipping vats, lint-free
cloth, spray guns, etc., will be needed. The
extent of the provisions is determined by the
type of protective coating prescribed by the
manufacturer. A washbasin should be provided
for the purpose of washing off any of the ma-
terials used in the coating process which come
into contact with the skin. Some of these ma-
terials are possible irritants to the individual.

Although the troubleshooting procedures for
printed circuits are similar to those for con-
ventional circuits, the repair of printed cir-
cuits requires considerably more skill and
patience. Printed circuits are small and com-

pact; thus personnel should become familiar with
the special servicing techniques required.

In all instances, it is advisable to first check
the defective printed circuit before beginning
work on it to determine whether any prior serv-
icing has been performed. Not all personnel
having access to this type of equipment have
the skill and dexterity required; hence some
preliminary service may be necessary. By ob-
serving this precaution a great deal of time
and labor may be saved.

The defective part should be pinpointed by
a study of the symptons and by careful and
patient analysis of the circuit before attempt-
ing to trace trouble on a printed circuit board.
Ascertain whether the conducting strips are
coated with a protective lacquer, epoxy resin,
or similar substance. If so, carefully scrape
it away or, better stills use a needle or chuck
type needle probe, as shown in figure 11-11,
which will easily penetrate the coating for
continuity check.

Breaks in the conducting strip (foil) can cause
permanent or intermittent trouble. In many in-
stances, these breaks are so small that they can-
not be detected by the naked eye. These almost
invisible cracks (breaks) can be located only
with the aid of a powerful hand- or stand-held
magnifying glass, as illustrated in figure 11 -12.

The most common cause of an intermittant
condition is poorly soldered connections. Other
causes are broken boards, broken conducting
strips, fused conducting strips, arc-over, loose
terminals, etc.

To check out and locate trouble in the con-
ducting strips of a printed circuit board, set
up a multimeter (one which does not pass a
current in excess of 1 ma) for making point-
to-point resistance tests, as shown in figure
11-13, using needle point probes. Insert one point
into the conducting strip, close to the end or
terminal, and place the other probe on the ter-
minal or opposite end of the conducting strip.
If the multimeter indicates an open circuit,
drag the probe along the strip (or if the con-
ducting strip is coated, puncture the coating at
ntervals) until the -nultimeter indicates con-

tinuity. Mark this area and then use a magni-
fying glass to locate the fault in the conductor
(fig. 11-12).

CAUTION: Before using an ohmmeter for
testing a circuit containing transistors or other
voltage-sensitive semiconductors, check the
current it passes under test on all ranges. Do
not use a range that passes more than 1 ma.
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PIN OR NEEDLE SOLDERED
TO ALLIGATOR CLIP (NEEDLE
SHOULD BE BRASS SO THAT

IT WILL'ITAKE" SOLDER READILY.)

SCREW OR END MADE
ADAPTABLE FOR SCOPE

OR VTR /NI PROSES

ALLIGATOR CLIP

IMPROVISED NEEDLE POINT PROBE

(A)

CHUCK TYPE
NEEDLE PROBE

FHONO NEEDLE

COMMERCIAL. TYPE
NEEDLE POINT PROBE

(B)

AE. 248
Figure 11-11. Needle probes.

If the break in the conducting strip is small,
lightly scrape away any coating covering the
area of the conducting strip to be repaired. Clean
the area with a firm-bristle brush and approved
solvent (Handbook of Cleaning Practices, Nav-
Ships 250-342-1), then repair the cracked or
broken area of the conducting strip by flowing
solder over the break (fig. 11-14 (A)). If there
is any indication that the strip might peel, bridge
the break with a small section of bare wire
(approximately 2 inches) by the method shown
in figure 11-14 (B). Apply solder along the en-
tire length of the wire to bond it solidly to the
conducting strip. Considerable care must be
exercised in applying the solder to prevent it
from flowing onto or near an adjacent strip.

HAIRLINE CRACK IN
CONDUCTIVE STRIP AS
IT APPEARS THRU

SAME STRIP MAGNIFIER

AS IT APPEARS
ON BOARD PRINTED

CIRCUIT BOARD

MAGNIFYING
GLASS STAND OR HAND HELD

TD. 617
Figure 11-12. Using a magnifying glass

to locate a hairline crack.

CIRCUIT
WIRING

FOIL

WITH PROBE IN
THIS POSITION,
METER READS OPEN. OPEN CRACK

WITH PROBE IN THIS POSITION,
METER READS CONTINUITY.

TD. 618
Figure 11-13. Using a VTVM to locate

a break in a conductive strip.

Keep the solder within the limits of the strip
that is being repaired.

If a strip is burned out, or fused, cut and
remove the damaged strip. Connect a length of
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insulated wire across the breach or from solder
point to solder point (fig. 11-14 (C)),

It is best not to glue or bond a conducting
strip that nas been lifted or peeled from the
board at a terminal or solder point. Instead,
clip off the raised section and replace it with
insulated hookup wire from solder point to solder
point.

Printed circuit boards are frequently sub-
ject to leakage and shorts, especially if the
spacing between conductors is very close, or
by the careless formation of a solder bridge be-
tween the conducting strips during soldering.
NOTE: After repairs, always scrutinize the
board for solder droppings that may cause pos-
sible shorts.

Frequently, a low-resistance leakage path
is created by moisture and/or dirt that has car-
bonized onto the phenolic board. This leakage
can be detected by measuring the suspected cir-
cuit with a multimeter. To overcome this condi-
tion, thoroughly clean the carbonized area with
solvent (methyl chloroform GM 6810-664-0387)
and a stiff brush. If this does not remove it,
use a scraping tool (spade end of a solder aid
tool or its equivalent) to remove the carbon,
or drill a hole through the leakage path to break
the continuity of the leakage. When the drilling
method is used, be careful not to drill into a
part mounted on the other side.

Occasionally, a conductor will rupture or
fuse, usually because of a current overload.
Generally, the rupture, or fusing, is the result
of limited spacing and narrow conductors. Do
not try to repair this type of damage, other than
to bridge the rupture or fused area, with a
length of insulated wire (fig. 11-14 (C)).

Most printed circuit boards have areas of
conduction, known as grounding conductors, at
each edge of the board or on the parts-mounted
side of the board. These grounding conductors
are conducting strips, used for grounding parts
and as a mounting contact for the chassis or
common ground. Sometimes an intermittent
condition will result if the grounding screws or
mounting screws become loose. If this occurs,
tighten the screws and then solder a good bond
directly from the grounding strip to the chassis
or equipment ground. If this is not practical,
bond the screws (after tightening) with an epoxy
resin or similar compound.

The most common cause of broken boards is
droppage. Some boards are broken because of

SOLDER

PENCIL
SOLDERING

IRON

CONDUCTOR
STRIP

(A)

PENCIL
SOLDERING

IRON

SOLDER

FLOW SOLDER
OVER BREAK

STRIPPED WIRE

(B)

STRIP Et SOLDER
TO TERMINAL

SOLDER
WIRE OVER

BREAK

INSULATED
WIRE

STRIP a SOLDER
WIRE TO TERMINAL

BROKEN OR PEELED
CONDUCTOR STRIP

(C)

TD. 619
Figure 11-14. Three methods of repairing

broken conducting strips.

careless handling by service personnel while the
equipment is under repair. Be extremely care-
ful at all times while handling a board. Do not
flex the board indiscriminately; be especially
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careful when removing the board or replacing
parts; do not force anything associated with the
board

A printed circuit can be flexed to a certain
extent; however, flexing may break the board
which must then be replaced at a considerable
loss of time. To prevent this possibility, it is
always a good policy to use a chassis-holding
jig or vise when servicing printed boards.

Before repairing a broken printed circuit
board, assess the damage. Inspect the condition
of the board and the extent of the break. If the
board is not tt,o complicated or the damage not
too extensive, the board can probably be
repaired.

After the repairs are completed, clean the
repaired, area with a stiff brush and solvent.
Allow the board to dry thoroughly, and then coat
the repaired area with an epoxy resin or similar
compound. This coating not only will protect the
repaired area but will help to strengthen it.

NOTE: When a board is broken, it is much
better to replace the entire board, The repair
techniques given above are only for temporary
repairs.

Special Techniques
It is always desirable to replace parts on a

printed circuit board without applying heat di-
rectly to the conducting strip. This procedure
prevents damage to the printed circuit conduc-
tors, feed-through devices, eyelei.s, or termi-
nals, and saves time in repair. It also prevents
damage to semiconductors and other heat-
sensitive parts that may be in proximity to the
part being repaired.

Replacing parts requires that each type of
part mounting be considered individually for the
best method of removal.

A part to be removed may be too close to a
heat-sensitive semiconductor or other part to
allow the hot pencil soldering iron to be applied.
A quick test to determine this safe distance is to
place your finger between the semiconductor
(or heat-sensitive part) and the part to be re-
moved. Plac_, the hot soldering iron in the po-
sition to be used, If the heat is too great for your
finger it is too hot for the semiconductor. After
determining that the heat-sensitive part is too
close, place a shield (asbestos or like sub-
stance) between the parts before applying the
hot soldering iron, and place heat sink clamps
on all leads from the heat-sensitive part.

Solid-state parts and their associated cir-
cuitry are extremely sensitive to thermal

changes. Therefore, particular care must be
taken to prevent exposing them to heat. Heat
sink and shilnis Titist be applied with shields
inserted to pr the associated parts any time
repair or removal of a part requires the use of
a hot soldering iron, Solid-state parts and as-
sociated assemblies require the sane care in
handling and skill of repairing that is applied to
assemblies in equipment of unitized or modular
construction containing transistors, tantalum
capacitors, crystals, etc,

Removal of an axial-lead part that has been
bonded to a printed circuit board (with an epoxy
resin or similar compound) can be accomplished
by breaking the defective part by applying
heat to the bonding compound. The method to be
used depends upon the part itself and its location.

If the defective axia7,-lead part cannot be
removed by heat, cut or break the part away
from the bonding compound. Figure 11-15 illus-
trates two different methods of breaking the part
away from the bonding compound where the part
is too close to other parts to use cutting pliers.
In some instances, the part to be replaced is so
closely positioned between other parts that one
lead must be cut close to the body of the detc-
tive part to permit application of the pryingtool.
Wherever possible, cutting the defective part
with end cutting pliers or diagonals, as shown .
in part (C), is the preferred method to use.

Regardles of which tool is employed (round-
pointed or spade type), great care must be used
in its application to prevent the printed circuit
board or other parts from being damaged or
broken. Apply the point of the tool against the
bonding compound, between the part and the
printed circuit board. Use the tool in such a
manner that it works away the bonding com-
pound from the part to be broken away until
enough has been removed for the tool to exert
pressure against the part, Keep the leverage
surface area of the tool flat against the surface
of the printed circuit board; this helpS to' pre-
vent the tool from gouging or breaking the
board.

510

CAUTION: Never apply much pressure
against a printed circuit board.

After the defective part has been removed
from the bonding compound, remove the leads
or tabs from their terminals on the printed
circuit board., Clean the area thoroughly before
installing the new part. Do not remove the com-
pound left on the board under the removed part
unless its condition requires it. The mold left
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LEAD

(A)

POINTED END OF
SOLDERING
AID TOOL

BONDING
COMPOUND

PUSH IN TO BREAK
DEFECTIVE PART AWAY
FROM BONDING COMPOUND

(B)
SPADE END
OF SOLDERING
AID TOOL OR
SCREW DRIVER

BONDING
COMPOUND

PUSH IN AND TWIST
TO BREAK DEFECTIVE
PART AWAY FROM
BONDING COMPOUND

(C)

CUT DEFECTIVE
PART IN TWO DIAGONAL

PLIERS

BONDING
COMPOUND

TD, 620
Figure 11 -15. Removing a defective

from bonding compound.
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in the compound should be the same as the new
part, thus, inserting the new part in this mold
helps to secure it from vibration, After the re-
pairs have been completed and the circuit tested,
spray the newly soldered area with an insulating
varnish or equivalent. Coat the new part or parts
with a bonding compound (ECCOBOND "55"
relix-R-313, or equivalent).

To replace a proven defective transistor,
first cut all of its leads, and then remove it
from the assembly. Transistors are mounted on
circuit boards in many different ways; thus it is
necessary to study how a particular transistor
is secured before attempting to remove it. A
transistor with a clamp type mounting requires
only a pointed tool between the clamp and the
transistor to remove it. A transistor mounted in
a socket may have a wire or spring clamp
around it. Remove this clamp before pulling the
transistor out of the socket. In some instances
the transistor is bolted through the board. Re-
move the nut and washer, then remove the trans-
istor. Where vibration is a prime factor, the
manufacturer mounts the transistor through the
circuit board and bonds it (with epoxy resin or
similar compound). For this type, a flat-ended
round-rod type tool (drift punch) of a diameter
less than that of the transistor case is required.
Be sure that the printed circuit board on which
the transistor is mounted is secured in a proper
device, and in such a way that pressure exerted
against the board is relieved by a proper sup-
port on the other side (fig. 11-16). Apply a hot
pencil soldering iron to the bonding compound
and simultaneously apply the drift punch against
the top of the transistor, exerting enough press-
ure to remove the transistor from the softened
compound, and then on through and out the other
side of the board (fig.11-16).

Before installing the new transistor, great
care must be taken to prepare the part for in-
stallation.

Test the transistor in a transistor tester
before installing. This precaution will assure
that the transistor is good before it is installed.
For several reasons transistors can and do be-
come defective in storage. Therefore, always
check them before installation.

Preshape and cut the new transistor leads
to the shape and length required for easy re-
placement. Use sharp cutters, and do not place
undue stress on any lead entering the transistor.
The leads are fragile, and are therefore sus-
ceptible to excessive bending or too sharp a
bend. Shape any bend required in a gradual
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APPLY HAND
PRESSURE

ONLY

DRIFT PIN OR
TAPERED ROD

PROTECTIVE COATING COMPOUND
(EPDXY RESIN OR

SIMILAR COMPOUND)

APPLY HEAT TO
SOFTEN COMPOUND /

CHASSIS HOLDING
JIG,

(SEE EIB".553)

00
0 0 0

BE SURE COLLAR
OF TRANSISTOR IS

ON THIS SIDE
BEFORE APPLYING

PRESSURE

00
00

PENCIL TYPE
SOLDERING

IRON

CUT
LEADS

DOWEL PINS
OR

EQUIVALENT
trot

Figure 11-16. Removing a transistor that has been through-board mounted.

curve, and at least 1/4 inch to 3/8 inch from
the base of the transistor. A safety measure
which can be taken to insure that the lead will
not break off at the base is to use two pairs of
needle nose pliers. With one pair grasp the lead
close to the transistor base, while shaping the
rest of the lead with the other pair.

NOTE: The above procedure and precaution
should be applied to any and all semiconductors,
tantaluni capacitors, and other miniaturized
parts in equipment of modular or unitized con-
struction.

After the remaining pieces of the defective
transistor-terminal leads have been removed
and the terminals on the board cleaned and
prepared, connect the new transistor to its
proper terminals.

REMEMBER: Handle any semiconductor or
miniaturized part carefully; be gentle and be
precise.

When the defective transistor is removed
from a bonded through-board mounting, care
must be take,,' that the new transistor clears
the hole before it is connected to its termi-

TD. E

nals. If the hole is too large, shim it with a ti
plastic sleeve (fabricated). If the hole is t
small, ream it to accept the new transistc
Rebond the fitted transistor after testing t
repaired circuit, and it is proven to be oper
tive. CAUTION: Do not use heat to rebond r
placed semiconductors.

To remove and replace a multilug part, su
as a transformer, choke, filter, or other simil
potted, canned, or molded part, release the pz
from its mounting before disconnecting or cutti
its conductors. Before applying pressure to r
move such a part, inspect it carefully to be su
that the part is completely free of all its cc
nections to the printed circuit board, and ti
all bent or twisted mounting lugs have be
straightened; otherwise, the board may be br
ken. Never wrench or twist a multilug part
free it, because this will cause the conducti
strip to become unbonded from the board. We
this type of part in and out in line with its luf
while applying a hot pencil soldering iron (f
11-17 (A)), using a bar type tiplet adapter
similar desoldering tool.
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Whenever possible, cut the conducting or
mounting leads and lugs of the defective multi-
lug part on the mounting side of the board (fig.
11-17 (B)). Heat and straighten the clipped.leads
with a hot pencil soldering iron and slotted
soldering aid tool (or slotted soldering iron tip-
let adapter or similar desoldering tool) applied
to the circuit side of the board; pull the leads or
tabs through with pliers as shown in part (C) of
figure 11-17.

To replace the new multilug part, check to
be sure that all of the lead holes or slots are
free and clean, allowing easy insertion of the
multilug part. Do not force any part into po-
sition on a printed circuit board, because the
board might break or the printed circuit strip
and eyelet terminal lift. If the part does not
position easily, check and rework the terminals
and holes (or slots) until it does seat freely;
then proceed to solder.

Be very careful when replacing defective
parts that have leads terminating on standoffs,
feed-through terminals, etc. In most instances,
standoffs and feed-through terminals, are very
small, and mounted on a thin phenolic board;
thus they are susceptible to damage by heat and
undue pressure.

Emergency Techniques
In many instances there is a need for a time-

saving technique and procedure for electronic
assembly emergency repair. It is desirable,
when making an emergency repair, to avoid un-
necessary disassembly to expose the defective
part when testing and/or repairing In many
instances this can be accomplished by removing
only the cover from the assembly.

To remove and replace an axial-lead part (a
part mounted by leads that extend from each
end, such as a common resistor or capacitor),
cut the leads as close as possible to the body of
the part, and then connect the leads of the re-
placement part to the leads remaining on the
board. The cutting is accomplished with a pair
of end cutting pliers (fig. 11-18 (A)). Clean and
straighten the leads remaining on the board.
Fashion small loops in the leads of the replace-
ment part (fig. 11-18 (B)), making the loop size
and lead length such that the loops slip easily
over the leads projecting from the board.Secure
these connections by bending the old leads away
from the part. Place a heat sink clamp on the lead
from the board, between the board and the con-
nection to be soldered, and then solder the con-
nection (fig. 11-18 (C)). The heat sink prevents
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(A)
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NEEDLE NOSE
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TD. 622
Figure 11-17. Removing a defective

multilug part.
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LEAD CUT
CLOSE TO PART

CLEAN a STRAIGHTEN
LEAD

(A) ENDCUTTING
PLIERS

SHAPE
SMALL
LOOP

(B)

NEEDLE NOSE
PLIERS

BEND LEAD
AWAY

NEW
PART

NEEDLE NOSE
PLIERS

(C) PENCIL
SOLDERING
IRON

SOLDER

NEW PART

HEAT SINK
(HEMOSTATS)

TD. 623
Figure 11-18. Replacing a defective

part by cutting its leads.

the leads connected to the board from becoming
unsoldered and causing a short, or open circuit.
Always check to be sure that the old leads are
properly connected to the conducting strip.

If cutting the leads of a defective axial-lead
part would result in leads that are too short for
the replacement part to be connected properly,
cut the faulty part in half with a pair of diagonal
or end cutting pliers (fig. 11-19 (A)). Then care-
fully cut away the pieces of the part from each
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lead (fig. 11-19 (B)). This will yield leads of
sufficient length to permit the replacement part
to be fitted and soldered as shown in figure
11-18 (C).

Considerable care must be taken when re-
placing a defective part that terminates on minia-
turized standoffs, feed-through terminals, etc.
These small terminals break easily from ap-
plied pressure, or they may melt loose from
excessive application of the hot soldering iron.
Do not attempt this type of repair on an as-
sembly unless there is no replacement available.

For emergency or temporary repair pur-
poses, the following techniques may be used.
Cut the lead close to the defective part (fig.
11-20 (A)). Use a heat sink clamp (or pliers)
next to the terminal, then solder a spliced lead
from the terminal to the new part (fig. 11-20
(B)).

A helpful heat control technique is to place a
small piece of beeswax on the terminal behind
the heat sink. When the beeswax melts, the

(A)

(B)

CUTTING THE DEFECTIVE
PART IN TWO

END CUTTING OR DIAGONAL
CUTTING PLIERS

CUTTING AWAY THE
REMAINING PIECES
FROM THE LEAD

END CUTTING OR DIAGONAL
CUTTING PLIERS

TD. 624
Figure 11 -19. Cutting the defective

part maximum lead length.
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CLOSE TO PART

SOLDER

NEW PENCIL TYPE
LEAD SOLDERING

IRON

HEAT SINK
(HEMOSTATS)

OLD
LEAD

TERMINAL
STAND OFF .

TD.625
Figure 11-20. Removing a defective part

from a miniature standoff terminal.

temperature limit has been reached. This is
a warning to remove the source of heat imme-
diately. Allow the area to cool thoroughly be-
fore attempting to complete the soldering of the
connection. Apply a new piece of beeswax to
the terminal, repeating this procedure until the
connection is satisfactorily soldered.

It is best not to glue or bond a conducting
strip on a printed circuit board that has been
lifted or peeled from the board at a terminal
or solder point. Instead, clip off the raised
section and replace it with insulated hookup
wire from solder point to solder point. How-
ever, for temporary or emergency repair, a
loose or peeled strip may be bonded back onto
the board, using a non-conductive bonding com-
pound ECCOBOND "55" epoxy adhesive, or its
equivalent. A silver conductive paint or similar
material can also be used to repair printed cir-
cuit conductive strips. This technique is satis-
factory for temporary or emergency repair, but
is not satisfactory for permanent repair.

A broken printed circuit board may have to
be repaired in an emergency where no replace-
ment is available. Before repairing the broken
board, assess the damage for the extend of the
break and the amount of damage to the parts
involved. If the board is not too complicated or
the damage too extensive, the board can prob-
ably be repaired.

If a small portion or corner of the board is
broken off, it may be rebonded to the larger
section with a nonconductive cement or its equi-v -
alent. If cementing is not feasible or does not
hold satisfactorily, the pieces can be fastened
together with wire staples cut from solid con-
ducting wire of the diameter and length required,
depending on the width of the conducting strip to
be repaired.

To insert the staples, drill holes about 1/4
inch in from each side of the break (fig. 11-21).
The holes should be just large enough to accom-
modate the wire used for stapling. (This may
vary, depending on the width of the conductive
strip to be repaired.) Drill the holes through
the conducting strips so that the staples will pro-
vide a good electrical contact across the break;
this method will permit the use of sufficient
staples to hold the pieces together without clan-
ger to shorts between conductors. If the beak
is sufficiently large, position additional staples
at all points possible to give the board more
support.

Where the adhesive and stapling method de-
scribed above does not provide structural
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Figure 11-21. Repairing a broken printed circuit board:
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strength or sufficient rigidity, splints or a
doubler may be used. Strips of thin card
T121-.A al are glued across the fracture with a
nonconductive adhesive. Where needed, ad-
ditional strength may be obtained by gluing a
plate of the card material to the splints with
the nonconductive adhesive.

Rebond any loose conducting strips with a
nonconductive bonding cement; then apply non-
conductive cement to both sides of the break, and
join the sections together (fig. 11-21 (B)),Insert
half of the measured and precut wire staples
from top to bottom, and the other half from
bottom to top, bending the ends flush against the
board (fig. 11-21 (E)). Solder these st-ples
to the conducting strip (fig. 11-21 (D)).

If the board is not completely broken but
is only cracked, drill a hole at the end of each
crack (fig. 11-21 (A)) to prevent further
lengthening of the break. Then repair the crack
in the same manner as the complete break dis-
cussed above.

After the repairs are completed, clean both
sides of the repaired area with a stiff brush and
solvent. Allow the board to dry thoroughly, then

coat the repaired area with an epoxy resin or
similar compound. This coating not only will
protect the repaired area, but will help to
strengthen it.

NOTE: The repair techniques given above
are ONLY for emergency repair.

Safety Precautions

The only hazards involved in the maintenance
of printed circuit boards are those that would be
encountered in any electrical/instrument main-
tenance activity. However, the solvents and some
of the materials used in the protective coating
process require the following precautions:

1. Flammable liquids must be stored in
approved containers and enclosures.

2. Some liquids are possible irritants and
somewhat volatile. Do not allow liquids to come
into contact with the skin. If it happens acci-
dentally, wash the area immediately with soap
and water,. Use an apron and gloves.

3. Use solvents and coating materials under
a hood or exhaust fan to avoid inhalation of fumes.
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CHAPTER 12

TACTICAL TRAINERS

The rapidity with which the military research
and development program is moving demands
new and m'. -re effective methods of training
men in highly complex skills. The variety and
the complexity of skills to be learned by mili-
tary nersonnel within the pressing time limits
present a formidable training problem. How-
ever, training time can be substantially reduced
by the use of adequately designed ond properly
utilized training devices. One method of training
individuals or groups is by the use of synthetic
trainers.

The training of individuals or groups while
utilizing methods and equipment to create and
present actual operational or combat conditions
is called synthetic training. Fleet and air
maneuvers, battle practice, drills, and exercises
may be considered part of a synthetic training
program that has been used for years to prepare
the Navy for actual operational emergencies
and for combat. The equ pment used in synthetic
training to simulate emergency and combat
conditions are referred to as simulators or
tactical trainers.

A simulator or tactical trainer may be de-
scribed as the equipment which accurately com-
putes and simulates the conditions and functions
encountered by personnel in performing their
tactical mission. A simulator may be a small
black box which activates the operational equip-
ment, thus providing an operator with the indica-
tions necessary to solve a tactical problem.
In another instance the simulator may be a
full size model of a submarine or aircraft
in which the crew may operate equipment
identical to that in the operational vehicle. A
training device which provides training of a
complete crew in a complete system simulator
is called a weapon system trainer.

The descriptions of the trainers contained
in this chapter are presented to show the ap-
plication of operational tactics in completely
simulated training spaces. A detailed descrip-

318

tion of the equipment is beyond the scope of
this training manual but can be found in the in-
dividual trainer's utilization and maintenance
manuals.

WEAPONS SYSTEM TRAINER SET
DEVICE 2F-85

The Weapon System Trainer Set Device
2F85 is the trainer that simulates the F4D air-
craft. The F4D aircraft is a later improve-
ment on the F4 Phantom aircraft. The F4D
aircraft carries a crew of two and was originally
designed to meet a Navy requirement for a
high performance, all weather interceptor, but,
has since evolved into a weapons system capable
of high and low altitude bombing, reconnaissance,
and air-to-air combat. It will carry either con-
ventional or nuclear weapons.

PURPOSE

Device 2F85 can realistically duplicate any
mission of the F4D aircraft. Students initially
transitioning to the Phantom, as well as ex-
perienced crews, can utilize the WSTS for
training in any particular type of mission. All
aircraft systems are simulated and the WSTS
cockpit contains all the flight controls, aircraft
instruments, engine instruments, and bombing
and target intercept equipment found in the air-
craft.

DESCRIPTION

The 2F-85 is an exact replica of the aircraft
cockpit and is mounted on a 3-degrees-of-
motion system to give the same sensations
received if the particular maneuver were being
performed in the aircraft. The motion system
provides vertical translation 12 inches up and
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5 inches clown, a pitch attitude range of 10.5
degrees nose up to 4.5 degrees nose down, and
a roll envelope of plus or minus 7.5 degrees.

Engine sound, wheel rumble, aerodynamic
noise, missile control system sounds, and tire
screech are sounds generated to add to the
realism of the WSTS simulation. The effects
of scattered sunlight and cloud effects or missile
aural tone are simulated.

Sunlight, darkness, broken clouds and light-
ning can be presented by varying the back-
ground light entering the translucent cockpit
windows and by using rough air inputs from the
motion system as appropriate.

Environmental simulation includes the oxy-
gen and anti-g pressure suit systems, all using
a common compressed air supply.

APPLICATION

This device allows the crew to fly a com-
plete mission over enemy territory, reach the
target, take action against the enemy defenses,
and return without ever leaving the ground.
This allows the crew to learn, refine, and
polish their procedures before being exposed
to the actual hazards of the mission.

Tactics simulation is accomplished through
the use of radar landmass and target genera-
tion techniques. Radar landmass utilizes a
factored transparency system to present simu-
lated radar returns with the correct reflectivity
and terrain information on the radar scopes.
The map terrain reproduced on the transparency
is affected by video signal effects such as di-
rectivity, target breakup, reflectivity variation,
earth curvature, shadow, and aspect angle.
Transparencies are available for a number of
geographical areas, each covering 1,250 nautical
miles square at a scale of 1:5,000,000. This
method enables a wide variety of missions over
different types of terrain. During a simulated
bombing run, terrain from a particular area
and a target are generated as video by the radar
landmass system and appear on the missile
control system radarscopes.

Depending on the type of bomb run, inputs
from the bombing systems and aircraft's veloc-
ity, heading and altitude are processed by the
computer and cause the video presentation on
the scope to appear as it would in the real
world. By following his instrument indications,
the student flies the aircraft over the target
and releases his weapons. Simulation of the

radar presentation includes ground clutter, in-
version effects, and target breakup.

The simulator can generate a single man-
ueverable target, a four-target formation, or
both simultaneously. During an air intercept
problem, the computer compares preprogramed
target data such as velocity, position, direc-
tion, range, azimuth, and elevation with air-
craft present position, velocity, and heading and
displays this information on the gunsight sys-
tem. The student then maneuvers into proper
relationship to the aircraft until it is "scrubbed"
or the student lets it get away.

Jamming is a target generation function, and
the simulator is able to display sweep and
barrage jamming, angle and :-ange deception,
multitarget jamming, forward fired chaff and
decoy drones.

A flight and tactics instructor are present
for each mission. Two jump seats are pro-
vided on the cockpit exteriors, permitting direct
observation of the trainees. The instructor
station (fig. 12-1) includes repeater instru-
ments, indicator lamps and controls, enabling
the instructors to monitor the progress of the
simulated mission from start of engine to post-
landing, including the pilot's selection of all
phases of arming and release or firing of
weapons. Numerous malfunctions can be in-
troduced by either instructor, such as flameout,
afterburner failure, oil pressure variation, air-
speed/Mach meter failure, runaway stabilizer,
and generator failure. Four station locators,
all using punched card readers, are provided
to permit simulation of TACAN, GCA, and UHF
communications and automatic direction finding.

The situation display indicator, utilizing a
24-inch cathode-ray tube, provides the tactics
instructor with a display of the entire tactical
area, normally a 400-nautical-mile square.
Each target is identifiable by a special symbol.
A "V" represents the position of the simulated
aircraft, a circle represents the primary tar-
get, and a group of four spots represents the
position of the formation targets. A 100-mile
scale is also available.

A ground track recorder presents an addi-
tional indication of the flight, with one pen re-
presenting the fighter and another the airborne
target. The recorder permits training in GCA
procedures and can also be used, together with
the scoring recorder, to debrief students after
the flight. The scoring recorder is a strip
chart recorder with three analog channels and
one event marker channel. The analog channels
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Figure 12-1.Instructor's station, device 2F-85.

record parameters such as elevation and azi-
muth steering errors, altitude and heading
deviations, or g and yaw-roll errors. The
event marker channel can identify up to ten
events such as bombing mode selected, pickle
switch actuation, pull-up signal and bomb re-
lease, missile misfires, and "in IR pattern".

The computer utilized for this device is
basically a d-c analog computer. For those
operations requiring extremely accurate coordi-
nate conversion, and for great circle heading
and range computations, 400-hertz carrier a-c
analog computational methods are used. Simu-
lated aircraft performance is based ona mathe-
matical model that is implemented to provide

TD.627

for full 360 degrees of freedom about each in-
ertial axis.

The F-4D Weapons System Trainers Set is
also produced in an Air Force version indenti-
fied as Type A/F37U-T3.

RADAR SCOPE INTEPPRETATION
TRAINER, DEVICE 15C4E

Device 15C4E, a radar interpretation trainer
for the F-4 type Phantom II aircraft, will be
utilized by the Navy, Marine Corps, Royal Navy,
and Royal Air Force to provide basic and ad-
vanced mission training for Radar Scope
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Interpretation Officers (RIO's) in the use of the
aircraft missile control system (MCS) for all
weather, air-to-air intercept problems and air -
to- ground attack problems.

CAPABILITIES

Basic classroom training is provided for
five trainees in the interpretation of dynamic
radar presentations with a continuous solution
to the intercept problem displayed on a 7-
square -foot projection screen. Students are
taught to recognize types of bogeys (fighter or
bomber) by appearance and effects on the radar
display. The trainee is also taught to recognize
the appearance and effects of electronic, chaff,
and deceptive types of jamming, and how to
apply available counter-countermeasures in the
various ECM envircnments.

All training problams are unprogramed and
are under the complete control of a single in-
structor who "flies° the student RIO's inter-
ceptor aircraft as well as all the tai get aircraft.
The instructor can also position the surface
targets, control the simulated ECM by an enemy
target, and operate the RIO's radar. At any
time during the training session the instructor
can turn over the operation of the radar set to
the student RIO, who occupies a simulated cock-
pit station where he acquires actual experience
in radar operation.

Simultaneously, while the student RIO is at
the radar controls, other students can be trained
by the lecture-demonstration method. This
technique is made possible by a closed circuit
television system, which permits the other
students to observe a special plotter display
projected on a large screen. Thus, the students
can grasp fully the spatial relationships of the
aircraft and relate them to the radar presenta-
tions. The instructor can "freeze" a problem
at any time to give the RIO additional instruc-
tions or to explain procedures to the observers.

MCS familiarization at a simulated RIO
station includes the operation of the radar set,
data link, and built-in test controls. This de-
vice affords the experienced RIO an opportunity
to develop operation skills in the use of the
MCS against multiple air targets which have
the capability of generating electronic counter-
measures. F-4 nersonnel team training is
available when the pilot "takes control" of the
high performan3e aircraft at the instructor's
station.

DESCRIPTION

Figure 12-2 depicts a trainee at the RIO
station (extreme left position of the instructor-
RIO console) and an instructor with his hand on
the interceptor "flight control." The basic
display rack shown in the upper center of the
photograph presents an enlarged high - resolution
picture of the student RIO's radar scope for
viewing by the classroom observers and in-
structor. Also shown in the upper center is the
computer rack, a completely transistorized
400-Hz analog simulation system with modu-
larized plug-in units. The artist's portrayal of
an F-4 Phantom II aircraft firing a missile at
the bogey represents the fusing of dynamic
classroom training into combat experience.
Device 15C4E can be transported by air and can
be readily installed in a room as small as 400
square feet.

S-2E WEAPON SYSTEM TRAINER,
DEVICE 2F66A

Device 2F66A simulates all the crew stations
in the S-2E Tracker aircraft, a four-place twin
engine aircraft. The aircraft simulated is the
primary fixed wing aircraft used by the Navy for
aircraft carrier antisubmarine warfare. The
function of the aircraft is to search for, detect,
track, localize, and destroy enemy submarines
under all weather flight conditions. The device
is housed in two semitrailers; one contains the
computing and electronic equipment required to
provide the simulation to all the operational and
synthesized equipments. The other trailer con-
tains trainee stations for two pilots, two tactical
operators, and instructors.

The pilot's compartment contains all con-
trols, switches, instruments, and cockpit fur-
nishings contained in the aircraft. All that affect
simulation of actual aircraft .flight or concern
as ASW mission are functional and operate in
the same manner as in the aircraft, creating,
or ref! -cting the same action or reaction. As
nearly possible all. control forces are dupli-
cated and all maneuvers that are flown in the
aircraft can be flown in the trainer. The real-
istic simulation is carried out even through
the pilot's seat.

The major difference between the simulation
and the duplication of the actual conditions
encountered in the aircraft is that the trainer
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Figure 12-2.Radarscope Interpretation Trainer, Device 15C4E.

must be flown under instrument conditions at
all times.

There is no visual simulation except for the
simulation of storm conditions in which the
pilot is confronted with the turbulence and
lightning encountE. ed in an actual storm. All
navigation equipment and radio aids are func-
tional. Training in cross-country instrument
flight and instrument letdown, including radar
controlled approaches, is provided.

The copilot, acting as a tactical coordina-
tor, can monitor the actual tactical situation
on the large tactical display indicator mounted
on the center panel between the pilots. The
copilot has at his disposal the same tactical
computer functioning the same as in the air-
craft.

The instructor stations contain systems for
monitoring the entire tactical ASW problem as
it is conducted. This is accomplished by the

TD.628

use of television monitors in the pilot's com-
partment. By monitoring the tactical display
indicator, instructors are able to monitor the
position of the aircraft and submarines on a
tactical plotter mounted in the instructor com-
partment. (See fig. 12-3.) From their station
they are able to provide emergencies that re-
quire reaction and train the pilots in coping
with them. They can control the readings of
the various acoustic and nonacoustic detection
equipments used by the tactical operators and
controls for directing the course and speed of
the various submarine targets. There are also
controls for varying the type and quality of in-
formation furnished to the tactical operator
stations in order to train them realistically in
conditions that they may expect under opera-
tional conditions. The instructors have the
capability of "freezing" the problem at any
time to explain a situation to the trainees or to
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TD.629
Figure 12-3. Instructor's station, device 2F66A.
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get it back on the track without starting the
entire problem again. This is one of the most
important capabilities of the trainer. The
tactical operators have completely simulated
positicl-is with all the various detection capa-
bilities, such as radar, magnetic anomaly de-
tection, Julie, and Jezebel that are found in the
S-2E operational aircraft. This portion of the
trainer can be operated without the pilot's com-
partment being occupied to provide training
for both tactical operators or to provide in-
dividual training for either.

MARINE TACTICAL DATA
SYSTEM TRAINER DEVICE X15A19

PURPOSE

Device X15A19 is designed to provide training
for radar operators and weapons controllers
within a Tactical Air Operation Center (TAOC)
of the Marine Corps Tactical Data System
(MTDS). The TAOC is the principal data
acquisition center of the MTDS. Functions
accomplished at this center include acquisition,
processing, computing and displaying data con-
cerning the air situation, identification, threat
evaluation, weapon assignment and control, and
enroute air traffic control.

At the TAOC data from multiple search
radars and IFF equipment is processed to pro-
vide a continuous up-to-date display of the air
situation within an assigned sector of respon-
sibility. Additional data permitting functions to
be accomplished at the TAOC is derived from
other sources such as crosstell _ data from
adjacent TAOC's acknowledgement and status
data from airborne interceptors, and activity
data from surface-air Hawk missile batteries.

The data display and evaluation facilities of
the TAOC comprise operator consoles (fig.
12-4) upon which current weapon information is
displayed. When evaluating the displays, a
weapons controller makes decisions concerning
the conduct of combat air operations in his
assigned sector of responsibility. Crosstell and
handover data are transmitted to adjacent
TAOC's on those targets and/or interceptors
which will soon enter the center's sector of
responsibility.

The X15A19 trainer provides a changeable
tactical environment which may vary from a
simple presentation of a few targets to a com-
plex tactical situation of up to 60 aircraft, four
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missile batteries, and two other TAOC's with
associated symbology.

This device simulates, by digital computer
programs, a radar environment of up to 60
aircraft, 12 of which have IFF/SIF capability
and can be manually controlled, and three of
which can have ECM capability. The trainer
also simulates voice and data link responses
of two other TAOC's, four SAM Missile bat-
teries, and air-ground communications. Data
link, crosstell, and handover functions may be
accomplished automatically by the simulation
program or controlled manually by the missile
battery/interceptor data link console.

The positional information of both prepro-
gramed targets and maneuverable aircraft is
updated by the CP-808 general purpose digital
computer. The computer converts these posi-
tions to radar coordinates for transmission to
the trainer electronics, which processes, in real
time, up to 60 simultaneous targets for the 2D
and 3D radars. The computer also responds to
input messages from the instructor and inter-
ceptor consoles for real-time changes in en-
vironmental data. The instructor console has
controls, indicators, and a display which allows
the instructor to control and monitor the train-
ing exercise, modify certain parameters as-
sociated with the training exercise, and coordi-
nate the exercise through voice communications
with assistant instructors in the TAOC operator
huts, at the missile battery/data link console,
and with the interceptor console operators.
DESCRIPTION

The X15A19 consists of an instructor': 'ion -
sole (from which to control and c'.:ange tine prob-
lem); 12 interceptor operator c,:Asoles (from
each of the 12 manually controllablr interceptors
is flown); and a simulation electronics cabinet,
which houses the input/output processor, effects
generator, and two landmass simulators (onc
each for 2D and 3D radars). It also includes a
communications electronics cabinet, containing
electronics which processes data link messages
in real time (missile battery, ground-air in-
tercenter), a radio set control assembly for UHF
communications, and a d-c power supply cabinet
with 12 d-c power supplies.

In addition to the hardware items, a real-
time simulation program provides control of the
operation of the device. It performs all com-
putations required for target maneuvering, in-
terceptor control, effects of ECM, and proces-
sing associated with data link communications
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Figure 12-4.Interceptor operator consoles, device X15A19.

between ground and air, four missile batteries,
and two other TAOC's.

The tracks of up to 48 preprogramed tar-
gets can be prepared prior to the start of the
training mission. The targets can be pre-
programed to whatever practical training is
desired with the degree of complexity control-
led during the preprogramed phase.

Integrated circuits are used extensively in
the system logic of the trainer and provide ease
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of mainte. nice in addition to economy of space
and weight.

APPLICATION

The capability of the X15A19 to inject real-
ism into TAOC indoctrination, coupled with the
Marine Corps training program at Communica-
tions/Electronics Schools, sends the Marine
TAOC operator/ controller into the field fully
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prepared to monitor, control and defend the
airspace assigned to him.

ASROC/ASW EARLY ATTACK WEAPON
SYSTEM TRAINER (DEVICE 14A2A)

The ASROC/ASW Early .'1.-tack Weapon Sys-
tem Trainer, Device 14A2A is a shorebascd
training device capable of indoctrinating and
training ASW surface ship crews in ASW tactics.
The trainer utilizes either the Mk 111 or Mk
114 fire control system with the AN/SQS-23B
Sonar System.

It is an attack teacher a:to simulates modern
up-to-date weapons such as antisubmarine rock-
ets (ASROC), drone antisubmarine helicopters
(DASH), and Mk 37 Mod 1 torpedoes. The type
of training that can be performed includes the
following:

1. Basic team training on operation of in-
dividual subsystems.

2. Basic team training on communication and
coordination requirements in tactical situations.

3. Advanced team training covering tactical
procedures in both normal and casualty modes
and tactical 'problems under stressful opera-
tional conditions.

The trainer has the capability of reproducing
the tracks and movements of seven vehicles
(instructor controlled) plus "own ship" (student
controlled). This includes two target submarines
(conventional or nuclear characteristic pro-
gramed into the computer), two support ships
(destroyer or cruiser characteristics pro-
gramed), and three aircraft (search or ASW
fixed wing, manned helicopter, and DASH). Any
desired combination of aircraft is available
for simulation, and DASH control is handled in
the Combat Information Center. All tracking
data is provided to trainees at various stations
as it would normally be received aboard ship,
and at the discretion of the instructors opera-
ting the instructor console group.

The instructor's console group provides the
instructor control and override capability, The
instructor controls C 'nmunications, environ-
mental conditions (w. id sea), the seven
previously mentioned ye...icier :'with controi .7t
depth or altitude (as appr:rr;ate)), courF
speed, acceleration, and advance
and transfer (by types) for all seven vehicles.
Sonar target information and weapons that the
trainee may utilize are readily provided through
the instructor's consoles.
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OWN SHIP STATIONS SIMULATION

The four primary control areas of the own
ship which must be faithfully simulated in order
for training to be carried out effectively are as
follows:

1, Conning Station (CONN).
2. Combat Information Center (CIC).
3. Underwater Battery Plot (UBP).
4. Launcher Captain's Control Station

(LCCS).

A mockup of the conning station provides the
means to train the following personnel:

1. Conning officer. Responsible for ship's
movement and position and provides information
on anticipated ship's movement to various loca-
tions as required,

2. Helmsman. Responsible for steering the
ship in accordance with instructions from the
conning officer.

3. Lee helmsman. Pro'4.(les a standly;
helmsman in case of emergency; also server = 3

talker to maintain communications as required.
4. Position indicator operator. Activates

"Permission-To-Fire" switch upon direction of
conning officer; also serves as talker to main-
tain communications as required.

A CIC mockup is provided with means to train
the following personnel:

1. CIC officer. Supervises dead reckoning
tracer (DRT) plot. Assists in target classifica-
tion through radar plan position indicator (PI'I)
repeater.

2. DASH control officer. Operates DASH
control station and vectors DASH drone to the
target.

3. Mk NC-2 plotter operator. Maintains a
plot of own st.,p, target, and DASH drone.

4. DRT plotters (two). Maintain by means
of telephone, constant plot of all ships and tar-
gets in the area.

5. Summary board plotter. Transfers dead
reckoning tracer information onto a vertical
summary plot board.

Talker. Maintains communications as

A UBP mockup is provided with the means
.. train the following personnel:

. Sonar officer, Provides supervision for
the SQS-23 sonar operators and assists in clas-
sification of targets.

2. Sonar operator. Searches designated
area; notifies all stations of contact; maintains
track of all contacts,
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3. ASW officer. Supervises the attack con-
trol operator and the weapon control operator.

4. Attack control operator. Activates the
ASROC system when ordered; switches system
to Director-Control mode when possible; moni-
tors the attack problem on the geographic plotter.

5. Weapon control operator. Selects type
of ASW system operation; sets in initial search
depth and ocean floor settings, maintains air
density input; monitors for safe range of depth
charge or torpedo; selects the missile to be fired;
provides firing pattern by offset of range and
angle; observes missile condition, and manually
operates firing switch.

6. Position keeping computer operator. Se-
lects type and mode of Mk 37 torpedo firing
and when in the wire guide mode, steers the
torpedo to the target.

7. Talkers (two). Maintains communications
as required.

The LCCS nockup is provided with the means
to train the following personnel:

1. Launcher control captain. Operates the
launches control captain's control panel and
monitors missile set-in orders when in the
ASROC mode of operation.

2. Talker. Maintains communications as
required.

The computing and interf equipment con-
sists of various analog and digital equipment
which is needed to activate the training areas
and the instructor's console.

In order to provide adequate training for the
aforementioned personnel, a realistic external
and internal environment is created. The ex-
ternal environment consists of operating D'.ea,
own ship, targets, and weapons moving: through
this area, and the properties of the media on
information signals such as radar and sonar
energy. The internal environment consists of a
simulation of the systems normally found in
operating areas aboard ship. Operational ship-
board instruments are used where feasible in
order to present a typical shipboard installation
to the trainee. Examples of equipment which
can be operational type equipment are ship's
course and speed indicator, wind speed and di-
rection indicators, ASW alarm switch bells, dead
reckoning tracer Mk 6. and the NC-2 plotting
system.
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SUBMARINE FBM TRAINING
FACILITY, DEVICE 21A37,'4

The second increment of the FBM Training
Facility has been developed to provide team
training for the members of submarine attack
center crews. The trainer, housed in a perma-
nent three-story building at the Naval Sub-
marine Base, New London, Connecticut, is used
to train personnel in the coordinated operation
of the periscope, sonar, radar, fire control,
navigation, and plotting equipment normally used
in the specific submarine attack centers.

The training facility is equipment to simul-
taneously train three fire control parties from
three different class nuclear submarines. The
SSB(N) 598, GEORGE WASHINGTON; SSN 578,
SKATE; and SSN 593, THRESHER class sub-
marines are represented (See fig. 12-5.)

This training device is the first to make use
of a general-purpose digital computer to main-
tain and provide a real-time environment while
reacting to responses made or ordered by the
attack center crews and instructors.

FACILITY COMPONENTS

Three attack centers are located on the first
floor of the building as follows:

Attack center No. 1 consists of equipment
simulating the attack center of the SSB(N) 598
GEORGE WASHINGTON class FBM Submarine
(fig. 12-6) and an instructor's station.

Attack center No. 2 simulates the attack
center for a SKATE class (SSN 578) nuclear sub
marine (fig. 12-7).

Attack center No. 3 simulates the attack
center for a THRESHER class (SSN 593) sub-
marine (fig. 12-8).

A fourth room, located on this floor, is pro-
vided Zor the addition of a fourth attack center.
Each attack center contains simulated radar,
periscope, sonar, communications, and own ship
instrutnentation. This equipment is activated to
provide the necessary information to the fire
control team for a complete and realistic pres-
entation of a torpedo fire control tactical prob-
lem.

A general-purpose digital computer (fig.
12-9) generates the problem and controls the
entire system. The computer is located on the
second floor aiJng with the conversion system
for linking the computer to the simulation equip-
ment. The periscope simulation projection sys-
tems are also located on the second floor.

1048



-
a

-

E
O

R
C

E
.

0/
11

11
11

1/
W

 P
M

=
11

11
11

11
11

1S
IE

N
C

IE

S
K

A
T

E

.
I

ra
w
re

w
ar

ili
gl

is
tiM

-',
.

11
11

1M
w

"
M

E
SS

M
IN

g"
=

10
00

16
16

11
ra

Ft
w

m
a!

m
il-

-.
...

ri
r°

45
11

"1

M
IS

S
IL

E
 C

O
N

T
R

O
L

"

C
E

N
T

E
R

It
ai

ttt
la

S
IL

E
R

O
O

M

.;

C
E

N
T

E
R

.

T
H

R
E

S
H

E
R

A
T

T
A

C
K

 C
E

N
T

E
R

:1
44

1'

D
IV

II-
24

 T
R

A
IN

E
R

tq
k

Fi
gu

re
 1

2-
5.

 -
-S

ub
m

ar
in

es
 r

ep
re

se
nt

ed
,

T
D

. 6
31



I

E
M

E
S

6.
71

s.
V

z
A

ae
t.

11
.

a ;N

.0

-v
im

"I
m

on
4

)

Fi
gu

re
 1

2-
6.

--
A

tta
ck

 c
en

te
r 

N
o.

 1
, d

ev
ic

e
21

A
37

/4
.

T
i)

. 6
32



C
c

C
: C

O
I

cc
 c

c:
 c

c 
cc

A
;

l'
I

.4
;

I
-

C
C

 c
c 

C
C C
c 

C
C

tl

;
;

.0
."

. C
C

 ,^
 C

O
 f.

, C
O

 C
C

'c
c 

C
C

 C
:C

O
 c

 F
, .

l
4

4
4

i I
s

0,
. c

n 
re

 o
r 

oc
 c

o 
g 

g
1c

c
co

 c
o 

ge
l C

O
 C

O
 C

O
 C

V

, .
.;.

...
.,.

.
co

o 
...

,,

V

"4
0

'fe
e

e

Fi
gu

re
 1

2-
7.

 A
tta

ck
 c

en
te

r 
N

o.
 2

. d
ev

ic
e 

21
A

37
/A

.

C

T
D

. 6
33



f
:1

0

Fi
gu

re
 1

2-
8.

 A
tta

ck
 c

en
te

r 
N

o.
 3

, d
ev

ic
e 

21
A

37
,1

4.
T

i)
. 6

3,
1



Fi
gu

re
 1

2-
9.

 C
om

pu
te

r 
ro

om
, d

ev
ic

e 
21

A
37

/ 4
.

I

'I'
D

. 6
35



ChLpter 12TACTICAL TRAINERS

Figure 12-10.Tactical display room, device 21A37/4.

A tactical display room is I ated on the third
floor. This room consists of a comprehensive
data display system to provide information to
command-level personnel or observers in-
terested in the tactical problems being conducted
in the attack centers. The tactical display room
additionally has the capability of displaying tac-
ti cal operations independent of the attack center
training (fig. 12-10). A master instructor's
station and two command centers are also lo-
cated in the tactical display room area.

SYSTEM OPERATION

The training problem can be envisioned as
being contained in a three-dimensional section
of the ocean. The problem is generated in an
area of ocean 500 miles by 1,000 miles and
ranging in depth from the surface to beyond the
maximum operating depth of the nuclear sub-
marines.

Located in this block of ocean are the three
submarines (own ships). A variety of 12 targets

TD.636

can be used for enemy targets or friendly forces.
Eight more targets are availabl :? for use only
the tactical display room operation..

The generation of simulated motion and the
computation of problem geometry for the targets
and attacking submarines are accomplished by
means of the digital computer. Orders are re-
ceived by he computer from operator's con-
soles in the form of position coordinates,
course, speed, and rudder orders. The computer
accepts these orders and establishes the position
of the ship within the simulated ocean area, gen-
erates tracks for targets and own ships, and
realistically modifies these tracks in response
to the input commands. The simulated motions
are in accordance with the characteristics of
the ships designated. The computer transmits
data for own ships and targets to the appropriate
indicating devices and monitoring displays. In
addition to the motion and absolute position com-
putations, the computer determines the ranges
and bearings of each target and of the other two
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respec.,, to each of the attack-
ing: submarines. This relative position and mo-
tion data is transmitted fr rr. the comput,-r to the

:pri-,priate sensory and fire control equ-.pmen';
,nd the display equipment at the instructor':;;
-;nsoles and in the tactical display room.

In addition to the computation of submarines
tncl targets parameters, the computer also gen-
erates weapon tracks and calculates whether hits
occur. To generate weapoi, :racks, the computer
receives information, from the fire control equip-
ment which designates the type of weapon, the
gyro angles ordered by the fire control, enabling
run, and other information pertinent to the in-
dividual weapon. The weapons simulated include
-.vire guide as well as conventional torpedoes and

capability of future SUBROC slmulation,
Sonar equipment characteristics and the ef-

(xts of the ocean in attenuating, scattering. and
delaying sound (as functions of range and sea
conditions) are included in the computer pro-
gram.

The digital cor.-m: pr- ran is i,
so that changes cell be easily made t sirnu1.11,-
the wide variety of sea conditions
in actual operations. Special compt::_,ti--):Is .ti-,
made within the computer the tru(
target range and bearing that the c --r.c.uter 0-er--
crates to the apparent target ran:e
which the sonar secs because of
ity of sound in water.

The configuration of the problem Lein ven-
erated by the computer is entirely flexibl,-. In-
dividual problems can be generatcH for each
attack center. This means that three different
training problems with three different crews
can be run simultaneously. By c-ombining attack
centers, coordinated problems may be run. For
instance, two of the attack centers can work in
consort to attack the third, or all three can in-
dependently attack a group of targets in a wolf-
pack type operation. In addition any con:hi/Li-
tion of the attack centers can be used in the
tactical display rou.n operation by pusenting

Figure 12-11.Program operator's station, device 21A37/4.
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Chapter 12TACTICAL TRAINERS

their data to the displays in the room. The tac-
tical display room can also act independently
of the three attack centers using the eight targets
available only to the tactical display room, or
any of the targets which have not been assigned
for use by the attack centers.

The problem thus generated by the comput-
ing system is utilized to activate the simulated
sensory equipment in the attack centers, the fire
control systems, and the various data displays.
Each attack center realistically simulates all
the equipment that is normally manned in the
attack center of the submarine. The principal
equipment to be found in the attack center is the
operational fire control system and associated
sensory equipment including sonar, radar,peri-
scope, communication system, underwater sound
telephone, and navigation and plotting equipment.

INSTRUCTOR STATIONS

In order for an attack center to function ef-
fectively, a program operator's station is re-
quired (fig. 12-11). In the program operator's
room, adjacent to each attack center and sepa-
rated from the attack center by a folding wall,
an operator's console is provided which will be
manned by two people, one acting as the program
operator, and the second as assistant who will
also act as a sonar operator. Complete control
of the problem assigned to that particular attack
center is accomplished at the program opera-
tor's console. A keyset control board enables
the program operator to direct orders to the
computer for execution, thereby keeping the
problem current. He has displays which enable
him to monitor the actions of the trainees in
the attack center.

A complete problem status display, includ-
ing decimal readout devices, is presented tothe
operator. The operator can "call up" displays
of any combination of four targets, weapons, and
other own ships. The data presented includes:
position in the ocean, course, speed, depths turn
and depth rates, relative bearing, range, and
aspect angle. The sonar operator's console to
the left of the program operator's console pre-
sents similar information for any one target or
other own ship and includes apparent range and
bearing data.

A track projection system is also located in
the program operator's station. This projec-
tion system displays target tracks and provides
a continuous current geographic display of the
own ship, all targets, own-ship weapons, time
marks, and symbols on a screen located infront
of the program operator's console. This track
display enables the trainees to review their per-
formance upon completion of the problem, or at
any point during the problem when the instruc-
tor desires to hold a critique.

Sonar presentations include the PPI and BPI
video displays and the bearing recorders. Video
noise, propeller beat effects, sea noises, and
realistic simulation of the targets are included
in the video effects to be displayed. The inputs
to the fire control system normally emanating
from sonar equipment are generated in the digital
computer and controlled at the assistant program
operator's station.

The master program operator's station is
located in the tactical display room (fig. 12 -12).
Overall control of the entire training facility is
available at this console. This includes assign-
ment of targets to the individual attack centers
and monitoring the status of any target or ship
in the entire complex. The master instructor's
console is similar to the program operator's
console and is provided decimal readout
displays which can be selectively switched to
present the status of any vehicle.

A communication system, which is designed
to be completely flexible, links the entire train-
ing facility. In addition, each attack center du-
plicates the internal fire control communica-
tions normally found aboard the submarine.

TACTICAL DISPLAY ROOM

The tactical display room is provided with
a large projection system and screen for pres-
entation of all the targets, tracks, and problem
status information from any one or all three
attack centers. In a coordinated problem all
the tracks of each attack center and of all the
targets would be simultaneously presented. In
individual or uncoordinated problems, where
each attack center is operating independently,
the projection system could be used to monitor
any one of the attack center displays individually.
In addition to the track projection screen, status
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Figure 12-12.Master instructor's console, device 21A37/4.

board displays are provided where the problem
status is presented as numerical readouts con-
tinuously being updated by the computer. Infor-
mation such as weapon type and hits, and ranges
and bearings from each attack center to the
targets with which it is working, is available
on these displays.

=MI=
ig-Ar

TD.638

Communication provisions connect tactical
display room personnel with the two command
centers on the tactical display room floor, and
to the master instructor's console. Task Force
commanders in the two command centers can
communicate with the master instructor's sta-
tion and any one of the attack centers.
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INDICATOR LAMP

MICROPHONE

OR

THERMAL ELEMENTS

THERMAL RELAY WITH
NORMALLY CLOSED

CONTACT.

OR

OR
OR

---r"714*--

FLASHER; THERMAL CUTOUT

MEM
_L. QUARTZ CRYSTAL;

PIEZOELECTRIC CRYSTAL
-ir- UNIT.

KEY

RECTIFIER',
GENE RAL SEMI CONDUCTOR

NORMAL CURRENT FLOW IS AGAINST THE ARROW

FULL WAVE BRIDGE TYPE

AMPLIFIER

TRIANGLE POINTS
IN DIRECTION OP
TRANSMISSION
(SIGNAL FLOW)

AMPLIFIER WITH
EXTERNAL
FEEDBACK PATH

BASIC SYMBOL INDICATES ANY METHOD OF
AMPLIFICATION EXCEPT THAT OPERATING ON
fHE PRINCIPLE OF ROTATING MACHINERY.

THERMISTOR

OR

WITH INTEGRAL
HEATING ELEMENT

TEMPERATURE-MEASURING THERMOCOUPLE
(DISSIMILAR METAL DEVICE)

PAylit; 'TRANSMISSION

CROSSING NOT
CONNECTED

JUNCTION CONNECTED

TWISTED PAIR

7t:17
COAXIAL
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GROUPING OF WIRES IN BUNDLES

4)))11d)oRio LW)

oR 0
I I Lll

GROUPING OF WIRES IN CABLES

CABLES

FIVE- SHIELDED
CONDUCTOR FIVE-CONDUCTOR
CABLE CABLE

y
GROUNDED
SHIELD

NUMBER OF CONDUCTORS MAY BE ONE
OR MORE AS NECESSARY

SWITCHES

ro

SELECTOR SWITCHES

°I 0 0 ol
O

0
GENERAL

ANY NUMBER OF TRANSMISSION
PATHS MAY BE SHOWN. ALSO
BREAK BEFORE MAKE SWITCH.

0

MAKE BEFORE
BREAK 0

0

WAFER, TYPICAL 3-POLE, 34:RCUIT
SWITCH. VIEWED FROM END OPPOSITE
CONTROL KNOB. FOR MORE THAN ONE
SECTION, #1 IS NEAREST CONTROL
KNOB.

GENERAL
(SINGLE THROW)

GENERAL
(DOUBLE THROW)

C/1 RC UIT RETURNS

CHASSIS CONNECTION

(THE CHASSIS OR0 OA° FRAME IS NOTO oo NECESSARILY AT
TWO POLE KNIFE SWITCH GROUND POTENTIAL.)

DOUBLE THROW
SWITCH GROUND "7°.:*

PUSHBUTTON

CONTACTS (ELECTRICAL)

C)

SWITCH
0 0 (BREAK)

PUSHBUTTON
(MAKE)

--A.
MOMENTARY LOCKING
SWITCH0 m0POR OR'''""'""y

() C) NONLOCKING FOR JACK, KEY,
PUSHBUTTON TWO CIRCUIT RELAY, ETC.
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RESISTORS:

-AAA"-

ADJUSTABLE
TAP

OR

GENERAL

TAPPED

NONLINEAR

CA PACITORS:

APPENDIX I

SYMBOLS

RI

CONTINUOUSLY
VARIABLE

if) F
FIXED VARIABLE TRIMMER

GANGED
L - ,J
SHIELDED

SPLIT-STATOR FEED-THROUGH

..L.

T
PHASE SHIFTDIFFERENTIAL

(WHEN CAPACITOR ELECTRODE IDENTIFI-
CATION IS NECESSARY, THE CURVED ELE-
MENT SHALL REPRESENT THE OUTSIDE
ELECTRODE IN FIXED PAPER-DIELECTRIC
AND CERAMIC-DIELECTRIC, THE NEGATIVE
ELECTRODE IN ELECTROLYTIC CAPACITORS,
THE MOVING ELEMENT IN VARIABLE AND
ADJUSTABLE CAPACITORS, AND THE LOW
POTENTIAL ELEMENT IN FEED-THROUGH
CAPACITORS.)

339

1060

INDUCTIV COM(PONENTS:

GENERAL

TAPPED

ADJUSTABLE OR
CONTINUOUSLY
ADJUSTABLE

TRANSFORMERS

MONNIII=111

MAGNETIC
CORE

ADJUSTABLE

SATWRABLE
CORE REACTOR

LAJ

relni MAGNETIC CORE
TRANSFORMER

GENERAL

iN
OUT

AUTOTRANSFORMER
WITH TAPS,
SINGLE-PHASE

PERMANENT MAGNET

PM
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CONTACTS (ELECTRICAL) (Continued)

CONTACT ASSEMLIES

CLOSED CONTACT P.T
(BREAK)

MAKE BEFORE
BREAK

CON

OPEN CONTACT
(MAKE)

TIME SEQUENCE CLOSING

DISCONNECTING DEVICES

MALE FEMALE
(PIN CONTACT) (SOCKET CONTACT)

ENGAGED
(PIN-TO-SOCKET)

in+ -ern
COAXIAL COAXIAL CONNECTORS
(MALE) MATED

COAXIAL CONNECTED
TO SINGLE CONDUCTOR

THE CONNECTOR SYMBOL IS NOT AN
ARROWHEAD, IT IS LARGER AND THE LINES
ARE DRAWN AT A 90° ANGLE.

--1111°SPLICE

..>A>
OR mm<B4e.....
4C....

CONNECTOR ASSEMBLY (GENERAL)

340

ELECTRON TUBES

COMPONENT TUBE SYMBOLS

DIRECTLY-HEATED INDIRECTLY-HEATED
(FILAMENTARY) CATHODE

CATHODE

IMMO M., MIMMI

GRID

ANODE OR
PLATE

CZ-2:57
POOL CATHODE

0

COLD
CATHODE

PHOTOCATHODE

ENVELOPE (SHELL)

GAS FILLED
ENVELOPE

SPLIT ENVELOPE

SEMICONDUCTOR DEVICES

DIODE

PNP NPN

TRANSISTORS

BREAKDOWN DIODE,
UNDMECTIONAL

(ALSO BACKWARD DIODE)

BREAKDOWN DIODE,
BIDIRECTIONAL

PHOTODIODE
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SEMICONDUCTOR DEVICES: (Continued)

TEMPERATURE
DEPENDENT DIODE

TUNNEL DIODE

PNPN SWITCH

TYPICAL ELECTRON TUBES,'

COLD CATI-DDE
GAS TUBE

DI ODE

TWIN TRIODE
ILLUSTRATING

ELONGATED ENVELOPE

-e
PHOTOTUI3E SINGLE

MIT, VACUUM

PENTODE

DIODE SHYING BASE
CONNE..^TIONS

TWIN TRIODE WITH TAPPED HEATER

.TYPICAL CATHODE RAY TUBES

MAGNETIC DEFLECTION ELECTROSTATIC
DEFLECTION

WAV EGUID S

RIDGED ROTARY

JOINT

DIRECTIONAL COUPLERS

..=.111.

RECTANGULAR

XO 30 DB

GENERAL E PLANE APERTURE
COUPLING, 30 DB

TRANSMISSION LOSS

COUPLING METHODS
GENERALLY USED FOR COAXIAL
AND WAVEGUIDE TRANSMISSION.

O COUPLING BY APERTURE WITH AN
OPENING OF LESS THAN FULL
WAVEGUIDE SIZE. TYPE OF COU-
PLING WILL BE INDICATED WITHIN

CIRCLE (E, H, OR HE).

COUPLING BY LOOP TO SPACE

COUPLING BY LOOP TO GUIDED
TRANSMISSION PATH

COUPLING BY PROBE FROM COAXIAL TO
RECTANGULAR WAVEGUIDE WITH DIRECT-
CURRENT GROUNDS CONNECTED

TYPICAL MAGNETRONS AND KLYSTRONS
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REFLEX KLYSTRON,
APERATURE COUPLED

TUNABLE MAGNETRON,
APERTURE COUPLED
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TYPICAL. AGNETRONS AND KLYSTRONS
(Continued)

.1.001)14) RESONANT TYPE WITH
COAXIAL OUTPUT

TRANSMIT-RECEIVE (TR) TUBE GAS FILLED,
TUNABLE INTEGRAL CAVITY, APERTURE
COUPLED, WITH STARTER

ROTATING MACHINES

8 GEN

MOTOR GENERATOR

TYPES OF WINDINGS

SERIES SHUNT

.11"V"Y1...

SEPARATELY DYNAMOTOR
EXCITED

WINDING SYMBOLS

0
SINGLE-PHASE

THREE-PHASE
(WYE)

(8)
TWO - PHASE

eD.
THREE-PHASE

(DELTA)
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LOGIC FUNCTIONS

AND FUNCTION

INPUT
SIDE

INCLUSIVE OR FUNCTION

INPUT
SIDE

EXCLUSIVE OR FUNCTION

LATCH

t
110a

I I

S-SET

OUTPUT
SIDE

OUTPUT
SIDE

FLIP-FLOPS

COVI.INENTARY

1 1 1
S T

FF

I 0

I I

T-TRIGGER C-CLEAR

NEGATION

0

ELECTRIC INVERTER

N

TIME DELAY

I 9TS --(I

0
5MS

1.5 MS
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LOGIC FUNCTIONS Continued

SINGLE SHOT

---1 ss

SC MM TRIGGER

ST 1--

OSC

SYNCHROS

GENERAL

OSCILLATOR

ti

A LETTER COMBINATION FROM THE
FOLLOWING LIST MAY BE PLACED
ADJACENT TO THE SYMBOL TO IN-
DICATE THE TYPE OF SYNCHRO:
TX - TORQUE TRANSMITTER
TDX - TORQUE DIFFERENTIAL

TRANSMITTER
CX - CONTROL TRANSMITTER
CDX - CONTROL DIFFERENTIAL

TRANSMITTER
TR - TORQUE RECEIVER
CT - CONTROL TRANSFORMER

SYNCHROS (Continued)
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1°611

(0
TRANSMITTER, RECEIVER,
OR CONTROL TRANSFORMER

(i)DIFFERENTIAL TRANSMITTER
OR RECEIVER

RESOLVER (SYNCHRO)

SINGLY-WOUND ROTOR

DOUBLY-WOUND ROTOR

RESOLVER

LA-A-A)

SINGLY-WOUND ROTOR

DOUBLY-WOUND ROTOR
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PICKUP HEADS

GENERAL

WRITING; RECORDING; HEAD,
SOUND RECORDER

READING; PLAYBACK; HEAD,
SOUND REPRODUCER

APPLICATION: WRITING, READING,
AND ERASING

ERASING; ERASER, MAGNETIC

BATTERIES

ONE CELL MULTICELL TAPPED
MULTICELL

(LONG LINE IS ALWAYS POSITIVE)

CIRCUIT PROTECTORS

FUSE

CIRCUIT BREAKERS

/°77.
SWITCH

PUSH PULL OR PUSH

GANGED

ATTENUATORS

4Z
GENERAL BALANCED UNBALANCED
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GENERAL DIPOLE

LOOP

METERS

HORN

HEADSET

OR

PARABOLIC

(NONSTANDARD)

A - AMMETER

CRO - OSCILLOSCOPE

G - GALVANOMETER

MA - MILLIAMMETER

OHM - OHMMETER

V - VOLTMETER



Accessories, refrigeration. 91-94
Accountability, 25-26
Accumulator. 258-259
Accuracy, servo, 208-209
Acoustic storage, 281-282
Adder:

parallel, 260-261
serial, 259-260

Adders, 259-261, 263
Adder-subtractor, 261
Addition, 261-262
Advancement, 4-12

Manual of Qualifications for, 5
opportunities, 11-12
paths of, 2
preparation for, 5-9
qualifications for, 4-5
training publications for, 8

Advantages, CCTV, 190
AFC, 159-162
Air conditioning:

corrective maintenance, 108-114
maintenance, 106-120
preventive maintenance, 106-108
repair equipment, 114-115
safety precautions, 119-120

Air filters, 93-94
Allotments, 23
Amplifier:

line, 152
operational, 212-215
r.f., 168-169
summing, 213
video, 150, 174-177

Analog computer, 199-239
components, 203, 232-238
typical, 203-205
typical, operation of, 230-232

Analog mathematical operations, 200-205
Analog-to-digital converters, 284-286
Analysis, TV system, 180-182
Analyzer:

signal, 66-78
wave, 78

AND function, 247-249
AN/PSM-4C, 43-45
Antennas, TV, 167

INDEX

AN/ URM- 75, 65
AN, USM-21A, 45
AN/USM-140B, 72-76
AN/ USQ-20, 240
Aperture, lens, 130-131
Application, CCTV, 189-198
Arithmetic:

circuits, 251-276
section, USQ-20(V), 294
unit, 241
unit, sample, 262-276

ASROC, 326-327
Assistance:

field engineering, 27-28
utilization, 27

Audio detector, 179-180
Automatic frequency control, 159-162
Autotransformer, 234-235

Ball-disk differentiator, 228
Bandpass requirements, TV, 124-125
Beta, measurement of, 59-60
Blanking, 125
Blanking generator, 147-149
Bleeding, air conditioning system, 116-118
Boosted B+ voltage, 163
Business letters, 14

Card, TD Data, 15
Care, lens, 132-133
Camera circuits, TV, 137-140
Camera tubes, 134-137
CCTV:

advantages, 190
application, 189-198
control room, 192-194
control unit, 121-122
limitations, 190
pickup unit, 121
production techniques, 194
system components, 121-122
systems, 190-192
teaching with, 189-190
use in flight trainers, 194-196
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Circuit:
arithmetic, 251 -276
control, 96-97
countdown, 143-147
exclushe or, 2 50
inhibitor, 249 -250
logic, 243 -251
pulse reshaping, 250-251
sweep, 2 56-26 5
synchronizing, 152 -153
TV video, 169-172
video transmission, 149-152

Clock pulses, 277
Ceding, 289
Color:

principles of, 184
reception, 188-189
transmission, 187-188
TV, 182-189

Complementing network, 264
Components, CCTV system, 121-122
Composite signal, 125 -127
Composite video, 140-142
Compressor motors, 84-87
Compressors, 82-84
Computation, 261-262
Computer:

analog, 199-239
classification, 200
digital, 240-293
types, 199-200

Condenser fan control, 96
Condensers, 87-89
Contract Field Services Report, 16
Control:

air conditioning, 94-98
automatic frequency, 159-.162
circuit, 96-97
condenser fan, 96
operating, 94-97
safety, 97-98
unit, 142-149, 241

Controller, 206-207
Control section USQ-20(V), 294
Cooling coil, 91
Cooling system, basic, 99-100
Copper tubing, 118-119
Cores, magnetic, 279-280
Corrective maintenance, 36

USQ-20(V), 304-317
Correspondence, classified, 13
Countdown circuits, 143-147
Counter, cycle, 264
Counters, 253 -255
Counting circuits, 238-239

Cycle:
counter, 264
refrigerant, 101
refrigeration, 80-91

Damping, 162-163
Data conversion, 283-284
D-C restorer, 175-177
DD 6, 16
Deflection, horizontal, 162
Depth, field, 131-132
Detector:

audio, 179-180
video, 172-174

Device:
modification, 28
2F 66A, 321-324
2F 67, 240
2F 85, 318-320
211 53, 195
14 A2A, 326-327
15 C4E, 320-321
21 A 37/A, 327-336

Diaphragm, lens, 131
Dichlorodiflouromethane, 79-80
Differential voltmeter, 48- 50
Differentiation, 226-226
Digital computer, maintenance, 294-311
Digital computers, 240-293
Digital-to-analog converters, 286
Disk, 278-279
Disposition:

of training device repair parts, 26-27
of training devices, 26-27

Division, 219-220, 262, 273-276
Drier strainer, 93
Drums, 278
Duty assignments, 3

Electronic meters, 45-50
Enclosures, 14-15
Encoder, 284-285
Endorsements, 14
Enlisted rating structure, 1-2
Equalizing pulses, 142
Equipment:

care of, 32
stowage and inventory of, 32

Error detectors, 206
Evaporator, 91
Exclusive OR circuit, 250
Expansion valve, air conditioning, 89-91
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INDEX

Facilities, maintenance and repair, 30-31
Field engineering, assistance, 27-28
Field intensity, 51-52
Field, lens, 128
Field Service Bulletins, 30
Filing procedures, 15
Flicker, 125
Flight trainers, CCTV, 194-196
Flip-flops, 251-259
Flyback, 162-163
Flying spot scanner, 137
FM signal generator, 64-65
Focal length, 127-128
f stops, lens, 130-131
Frequency distortion, 175
Frequency meter, 52-53
Freon-12, 79-80
Function:

AND, 247-249
nonlinear, 225
NOT, 243-245
OR, 244-247

Funds, request for, 16
Fusible plug, 97

General overhead, funds for, 22-23
General ratings, 1
Generator:

blanking, 147-149
FM signal, 64-65
induction, 234
multiple-signal, 65-66
signal, 62-66
sine wave, 62-65
sweep, 65, 147-149
sync, 142-143

Gyros, 237-238

Handbook of Operation and Maintenance, 30
Heat exchanger, 93
Heterodyne type meter, 53-54
High pressure cutouts, 97-98
Horizontal deflection, 162
Horizontal output, autotransformer, 163-165
Horizontal sweep, 158-159
Humidistat, 95
Hysteresis loops, 279-280

Ico, measurement of, 60-61
Iconoscope, 134-135
Identity operations, 202-203
IF, TV, 169-172

Image dissector, I??
Image orthicon, 136-137
Implicit problem solving, 200-201
Improper shipment, 16
Indoctrination courses, 29
Induction generator, 234
Inductive resolver, 221-223
Information, sources of, 11
Inhibitor circuit, 249-250
Input/output section USQ-20(V), 294
Input unit, 240-241, 283-289.
Inspections, periodic, 35
Installation of training devices, 38
Instruction, add, 269
Instructional use of training devices, 38-42
Instructions demonstration, 296-297
Integration, 228-230
Intercarrier-sound system, 177-178
Interlace, 125
Inventory, 25-26
Iris, lens, 131

Leadership, 9-10
Lens:

aperture, 130-131
care, 132-133
cleaning, 133
depth of field, 131-132
diaphragm, 131
field, 128
types, 128-129

Letter endorsements, 14
Letters:

business, 14
naval, 13

Limitations, CCTV, 190
Line amplifier, 152
List of training manuals and correspondence

courses, 8
Loading effect, calculation. of, 46
Logic:

circuits, 243-251
symbolic, 243

Low pressure cutouts, 97-98

Magnetic:
cores, 279-280
disk, 278-279
drums, 278
tape, 279

Maintenance:
air conditioning, 106-120
allotments, 23
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Maintenance Continue
corrective, 36
corrective, air c(_ -114
facilities, 30-31
personnel, training of, 33-34
preventive, 35
preventive, air conditioning, 106-108

Management responsibility, 22-23
Manifold gage, 115
Manual for Navy Instructors, 17
Manual of Qualifications for Advancement, 5
Manuals, Rate Training, 8-9
Marine tactical data system trainer, 324-326
Mathematical computer operations, 210-230
Measurement:

frequency, 52-54
power, 50-52
waveform, 66

Mechanical converters, 284
Memory section:

troubleshooting, 297
USQ-20(V), 295

Memory unit, 241, 276-277
Messages, 14
Meters:

electronic, 45-50
field strength, 51-52
frequency, 52-53
heterodyne type, 53-54
milliohrnmeter, 45

Milliohmmeter, 45
Mixer crystal test set, 54-55
Mixer, TV, 169
Modification:

allotments, 23
Completion Report, 16
request, 16

Monitor, TV, 122
Motors:

compressor, 84-87
servo, 207-208

Multimeter, 43-45
Multiple-signal generator, 65 -66
Multiple stage system, 101 -105
Multiplication, 215-219, 262, 271-273
Multiplexer, TV, 133

Naval:
letters, 13
speedletters, 14

Navpers:
1414/1, 5-6
2926, 15
10052, 8

10061, 8
18068, 5

NavTraDevCen Form 1 17/4, 16
Nonlinear functions, 22.)
NOT function, 243-245
NTDC:

administrative assistance, 27-29
4700/2, 16
4720-.2, 16
7303/1, 16

Number system, 242-243
Numerical analysis, 289

On-the-job training, 42
Operating controls, 94-97
Operational amplifier, 212 -215
Operational unit, USQ-20(V), 294-295
Operation and Maintenance, Handbook of, 30
Operations, sequence of, 242
Optical system, 127-133

multiplexer, 133
OR function, 244-247
Oscillator:

TV, 169
ultra-audion, 169

Oscilloscope, 66-76
probe, 69-72

Output unit, 241-242, 283-289
Overflow, 269-270

detector, 264
Overhaul procedures, 28
Overload switches, 97

Parallel adder, 260-261
Periodic inspections, 3
Phase angle voltmeter, ,-27-48
Phase distortion, 175
Pickup tubes, 134-137
Pilot Landing Aid Television System (PLAT),

-196-198
Plotters, 288-289
Position servo, 230
Potentiometers, 235-237

sine-cosine, 223-224
Power measurements, 50-52
Powers and roots, 220-221
Power servos, 209-210
Practical factors, 5-6
Precautions, safety, 33
Pressure cutouts, 97-98
Preventive maintenance, 35

USQ-20(V), 297-304
Printed circuit maintenance, 306-317
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Probe, oscilloscope, 69-72
Procedures:

overhaul, 28
shipping, 29
supply, 22-27

Proficiency pay, 11
Programing, 289-293
Pulses, equalizing, 142
Pulse reshaping'circuit, 250-251

Quality control, requirements for, 39
"Quals" Manual, 5

Radarscope interpretation trainer, 320-321
Rate Training Manuals, 8-9
Ratings:

general, 1
service, 2
structure, enlisted, 1-2

Readout devices, 286
Receiver:

air conditioning, 89
TV, 122
valve, 93

Reception, TV color, 188-189
Recirculating storage, 276
Record of Practical Factors, 5-6
Records, 15-17
Refrigerant, addition of, 118
Refrigerants, 79-80
Refrigeration accessories, 91-94
Refrigeration cycle, 80-91
Register:

four-bit, 256
shift, 257-258
storage, 255-257, 282-283

Relays, 237
Repair:

equipment, air conditioning, 114 -115
facilities, 30-31
parts, disposition of, 26-27
parts, management responsibility, 22-23
supervision of, 36-38

Report:
Contract Field Services, 16
Modification Completion, 16
of Damage or Improper Shipment, 16
training device, table of, 18-21
Utilization and Maintenance, 16

Request for funds, 16
Requisition of training device, 23-24
Resolver, inductive, 221-223
Restorer, d-c, 175-177

RF amplifier, 168-169
Roots and powers, 220-221

Safety:
controls, 97-98
precautions, 33
precautions, air conditioning, 119-120

Scale factor, 202-203
Scanning:

horizontal, 162-163
interlace, 125
sequential, 127

Schools, 3
Scotch yoke, 226
Semiconductor testers, 54-62
Separators, sync, 153 -156
Sequence of operations, 242
Sequential scanning, 127
Serial adder, 259-260
Service ratings, 2
Service values, 91-92
Servo:

accuracy, 208-209
motors, 207-208
position, 230
power, 209-210
stability, 208-209
velocity, 232

Servomechanisms, 205-210
SG-321A/U, 65
Shift register, 257 -258
Shipping procedures, 29
Shop:

housekeeping, 32-33
layout, 31-32

Sight glass, liquid line, 93
Signal analyzer, 66-78
Signal generators, 62-66
Sine-cosine potentiometer, 223-224
Sine-wave generators, 62 -65
Single stage system, 100-101
Speedletters, 14
Split-sound system, 177
Stability, servo, 208-209
Storage:

levels of, 276
recirculating, 276
register, 255-257, 282-283

Students, scheduling of, 39
S-2E weapon system trainer, 321-324
Submarine FBM training facility, 327-336
Subtraction, 262, 270-271
Summation, 211-215
Summing amplifier, 213
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TRADEVMAN 1 & C

Supervising repair work, 36-38
Supervision, 9-10, 17
Supply procedures, 22-27
Sweep:

tire!. 156-165
(' 147-149

Ji riZOI 158-159
vc. . 157-158

Switches, overload, 97
Symbolic logic, 243
Sync:

generator, 142-143
separators, 153-156

Synchroscope, 76-78
Synchronizing circuits, 152-153
System:

basic cooling, 99-100
intercarrier-sound, 177-178
multiple stage, 101-105
number, 242-243
optical, 127-133
single stage, 100-101
split-sound, 177
TV sound, 177
ventilating, 99

Tape, 279
TD:

data card, 15
rating, 2-4

TDC 4720/4, 16
Tektronix 575, 56-62
Testers, semiconductor, 54-62
Test set, mixer crystal, 54-55
Thermal cutout, 97
Thermostat, 94-95
Timing pulse generator, 265
Tools:

care of, 32
stowage and inventory of, 32.

Trainer:
marine tactical data system, 324-326
radar scope interpretation, 320-321
S-2E weapon system, 32.1-324
weapons system, 318-320

Training:
Facility, submarine FBM, 327-336
manuals, list of, 8
on-the-job, 42
program, adherence to, 39
Publications for Advancement, 8
quality, improvement of, 39-42

Training devices:
funds for production, 22
installation of, 38

instructional use of, 38-42
logbooks, 30
management responsibility, 22-23
modification request, 16
repair parts, 24-25
reports, table of, 18-21
requisition of, 23-24

Transducers, 206, 234-235
Transfer-clear, 266-269
Transistor curve tracer, 56-62
Transmission, TV color, 187-188
Trigonometric functions, 221-225
Troubleshooting:

TV, 182
USQ-20(V), 295-297

Tube:
camera, 134-137
image orthicon, 136-137
vidicon, 135-136

Tuner, TV, 168
TV:

antennas, 167
camera lenses, 129
came:r'a. tubes, 134-137
channels, 166
color, 182-189
composite signal, 125-127
control unit, 142-149
flicker, 125
IF, 169-172
mixers, 169
multiplexer, 133
optical system, 127-133
oscillators, 169
reception, color, 188-189
scanning, 122-127
sound system, 177
system analysis, 180 -182
transmission, color, 187-188
troubleshooting, 182
tuner, 168
video amplifiers, 174-177
video circuits, 169-172

Typical analog computer, operation of,
230-232

Unit:
arithmetic, sample, 262-276
CCTV pickup, 121
CCTV control, 121-122, 142-149
memory, 276-277

USQ-20(V), 294-317
Utilization and Maintenance Report, 16
Utilization assistance, 27
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INDEX

V' lye, receiver, 93
Valves, service, 91-92
Velocity servo, 232
Ventilating systems, 99
Vertical sweep, 1 57-1 58
Vestign1 ,;ideband, 166
\r r:. _iminators, 92

ampither, 150, 174-177
composite, 140-142
detector, 172-174
transmission circuits, 149 -152

Vidicon tube, 135-136
Voltage, boosted B+, 163

Voltmeter:
differential, 48-50
phase angle, 47-48

VTVM advantages, 46-47

Wave analyzer, 78
Waveform measurement, 66
Wavemeters, 54
Weapons system trainer, 318-320
Wheel displays, 288

X 15A 19, 324-326
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FORF"'n1n)

In concert with t-ie expanding supportive activities in other forms of
business arA industry in C;llifornia, the field of Power Equipment has
experienced a broad diversification of its responsibilities. Recog-
nizing thi: changing role, we have arranged for a team of recognized
leaders dev lop tnis curriculum guide for Power Equipment.

Uses for t7t-s curriculum guide have been anticipated to be in both
curriculum development and redesigning of current program offerings.
Throughout TtIniza publication numerous references are made to the merit:,-
of involving available resource people to assure the development of
curriculu= designs appropriate fc,r local Community College needs.

This guide is an effort on our past to help Community Colleges inter-
ested in establishing new programs in Power Equipment and to help those
who want to s=rengthen Power Equipment programs already in operation.

SIDNEY W. BROSSMAN, CHANCELLOR
CALIFORNIA COMMUNITY COLLEGES
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PREFACE

Recent manpower projections indicate a continued growth of the employment
opportunities in the Power Equipment occupations. These projections apply

to the agricultural, forestry, constriction, manufacturing, and transporta-

tion industries. For this reason, this publication has been developed to
assist the Community Colleges in California in the curriculum preparation

and evaluation of Power Equipment programs. The curriculum guide suggests
three alternative approaches to adapting an appropriate Power Equipment

program for most of the Community Colleges in California.

This guide incorporates the concept of utilizing a coordinated instructional
effort on the part of several departments in the operation of the Power

Equipment program. The success of such a coordinated effort naturally
requires the constant evaluation and updating of the program by all of the
staff that is involved in it.

The Office of the Chancellor expresses its appreciation to the author,
Gerald Hubbard of West Hills College, for his work on this publication and
to the ad hoc committee that assisted him. The ad hoc committee consisted
of Don Vieira of the College of the Sequoias, Ken Waters of the College of

the Desert, Ken Heupel of Merced College, James Beardsley of San Joaquin

Delta College, R. Stanley Hill (Secretary-Manager) of the Far West Equip-
ment Dealers Association, and Stan Hodges of Modesto Junior College.

William Anderson, Specialist in Technical Education, and Ralph Matthews,
Specialist in Agricultural Education, from the Office of the Chancellor
also assisted the author in the development of this publication.

We hope that all Community Colleges in California will benefit from this

Power Equipment Curriculum Guide.

LELAND P. BALDWIN ROBERT A. ANNAND
ASSISTANT CHANCELLOR PRESIDENT
OCCUPATIONAL EDUCATION WEST iiILLS COLLEGE
CALIFORNIA COMMUNITY COLLEGES
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Introduction

According to recent surveys and reports. there is a definite shortage of qualified Power Equip-
ment personnel. Some of the alei-is of need include Equipment Salesmen, Small Engines Mechanics.
Diesel Mechanics. Light and Heavy Duty Equipment Operators, Parts Salesmen, Equipment Fabrica-
tion. Welders, and Machinery Mechanics.

These occupations are found in the following industries: Agriculture. Recreation, Forestry. Con-
struction, Ornamental Horticulture, Manufacturing, Transportation and Processing.

One of the most recent surveys conducted by University of California at Davis reports that:

-The second-largest group of year around jobs, nd the second-largest group of predicted new
jobs comprises titles associated with the equipment operation, maintenance, repair, and con-
struction." 1

`'The equipment operation, maintenance and repair-job group offers one of the highest potential
labor demands for new employees. It contains the jobs for which it is most difficult to find quali-
fied employees, and acquiring the skills and knowledge needed in this field was listed as an im-
portant part of preparation by 44 per cent of 4,593 employees interviewed." 2

In discussions with people in the various industries and according to survey reports, there is a
serious lack of qualified personnel to fill the jobs due to retirement and expansion growth of these
industries. Many industries expressed that they are definitely limited to growth due to lack of find-
ing qualified employees.

Therefore, it seems that California Community Colleges, where appropriate, have the responsi-
bility for providing the curriculum necessary to meet the needs of industries.

There also appears to be a serious lack of communications with people in the industries looking
for qualified personnel and the institutions that have training programs.

In the initial development of this curriculum guide it became very difficult to select a title for
this guide. The traditional Agriculture Mechanics, Mechanized Agriculture, or Agriculture Engin-
eering title did not completely identify with many of the new mechanics and equipment programs that
have developed in such areas as Forestry and Ornamental Horticulture. He ice, a major effort of
the Ad-Hoc Committee was to try to find a title that would cover all areas of instruction. The "Pow-
er Equipment" title was suggested by the Secretary-Manager of the Far West Equipment Dealers
Association. It is quite adaptable as it does not identify itself with any one industry, as the tradi-
tional titles did indicate. Yet, it seems descriptive of our training programs both old and new. Exam-
ples: Power. Equipment Mechanics, Power Equipment Operators, etc.

The feeling of the committee is that the title can lead to new directions and give more prestige
to established programs and to new programs.

It is not expected that all programs would wish to adopt the title that was used in the development
of this guide; but some sincere thought should be given to it.

1 Thompson, Orville E. and staff. Education in Agriculture in California (Occupation Needs and
Future Demands) Department of Behavioral Sciences. College of Agriculture and Environmental
Sciences. University of California at Davis, California 95616. August 1971

2 Mid



With the above problems in mind the Power Equipment' Curriculum Guide was develuped to:
1. Aid in up-grading current programs.
2. To establish new training programs.
3. Meet industrial employment needs.
1. Promote the training programs to the industries within the area and to keep the industries

informed that now trained personnel will be available.

Working on a Swather

2

(Photo - West Hills Community College)



Program Scope

The scope of a Power Equipment program is tremendous when you consider the fields of industries
it can serve. California is the number one state in terms of Agricultural production. The machinery
is rapidly becoming very complex. Hydraulic. electronic. and fluidic components are becoming quite
common on many machines.

(Photo: West Hills Community College)

The Forestry and Ornamental Horticulture industries are expanding and are highly mechanized.
These two industries utilize heavy and light tractors that are also very common to the Agriculture
industry.

(Photo: West Hills Comminity College)



The Recreation industry is experiencing, a rapid growth. The utilization of small to roes in thisindustry has been tremendous. Their repair and maintenance has opened up many opportunities inabout every town an city in the country.
The Construction, Manufacturing. Processing, and Transportation industries are already highlymechanized and expanding in growth as the state population and e-onomy expand.

7.1

(Photo: Wrst Hills Community College)

(Photo: West Hills Community College)
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Employment Opportunities

As was pointed out inthe Introduction, there is currently a great need for Power Equipment trained
personnel. As the various industries expand and continue to mechanize, there will be a critical short-
age of trained power equipment personnel in some areas of the state.

Power Equipment Dealerships as far back as 1969 reported:

"The rising number of employees it takes to run a dealership presents problems of finding
enough qualified personnel to do the job. and maintaining satisfactory and productive employee
relations." 4

Most advisory committees that were contacted reported a need for qualified Power Equipment
trained personnel especially in the mechanics technician level with skills in Diesel Engine Reapir.
Hydraulics, Testing Components. Welding, and Equipment Operators.

Reports from institutions that have Power Equipment training programs or similar programs
indicate they have no problem in placing students. Many report their biggest problem is locating
enough potential students to enter the programs and to complete them.

Several Power Equipment dealers interviewed for information as to job opportunities stated out-
right, "You send over qualified students and we can hire up to 4 or 5 immediately."

One dealership in Southern San Joaquin Valley has a standing order to take all the mechanics one
institution can supply.

It appears quite obvious that "Jobs are Available" for properly trained Power Equipment students.
See Appendix A for typical job opportunities by areas of specialization.

4 "Survey Reveals Western Dealership Trends''. Western Farm Equipment, 251 Kearny Street, San
Francisco, California 94108. July 1969.

A combination of a Power Equipment pro-
gram and a Business program provides
many opportunities in parts and equipment
sales occupations.

(Photo - West Hills Community College)
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Up-Grading or
Initiating the Program
Program Assistance

The up-grading or development of any Power Equipment program (curriculums) includes many
complex facets. Any California Community College interested in initiating such a curriculum should
contact:

SPECIALIST IN TECHNICAL EDUCATION
CALIFORNIA COMMUNITY r.OLLEGES
OFFICES OF THE CHANCELLOR
825 Fifteenth Street
Sacramento, California 95814

SPECIALIST IN AGRICULTURE EDUCATION
CALIFORNIA COMMUNITY COLLEGES
OFFICES OF THE CHANCELLOR
825 Fifteenth Street
Sacramento. California 95814

Other sources of information and assistance are community colleges that now offer Power Equip-
ment programs or similar programs. (See List below.)

American River College
4700 College Oak Drive
Sacramento, 95814
916-484-8011

Butte College
2239 Midway
P. 0. Box 566
Durham, 95938
916-345-2481

College of the Redwoods
Eureka, 95501
707-443-8411

Columbia College
P. 0. Box 1849
Columbia, 95110
209-532-3141

Imperial Valley
P. 0. Ebx 158
Imperial, 92251
714-352-8320

Merced College
3600 M Street
Merced, 95340
209-723-4321

Mt. San Antonio College
1100 North Grand Avenue
Walnut, 91789
213-339-7331

6

Bakersfield College
1801 Panorama Drive
Bakersfield, 93305
805-871-7120

College of the Desert
43-500 Monterey Avenue
Palm Desert, 92260
714-346-8041

College of the Sequoias
915 South Mooney Boulevard
Visalia, 93277
209-732-6810 (Farm)

Hancock (Allan) College
800 South College Drive
Santa Maria, 93454
805-922-7711

Los Angeles Trade-
Technical College

400 West Washington Boulevard
Los Angeles, 90015
213-746-0800

Modesto Junior College
College Avenue
Modesto, 95350
209-524-1451

Orange Coast College
2701 Fairview Road
Costa Mesa, 92626
714-834-5712



1-Drterville College
900 South Main Street
Porterville, 93257
209-781-3120

San Joaquin Delta College
3201 Kensington Way
Stockton, 95214
209-466-2631

Sierra College
5000 Rocklin Road
Rocklin, 95677
916-624-3333

West Hills College
300 Cherry Lane
Coalinga, 93210
209-935-2041 (Farm)
209-935-0801

7
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Reed ley College
Reed and Manning Avenues
Reed ley, 92654
209-638-3641

Shasta College
1065 North Old Oregon Trail
Redding, 96001
916-241-3523

Ventura College
4667 Telegraph Road
Ventura, 93003
805-642-0161

Yuba College
Beale Road at Linda Avenue
Marysville, 95901
916-742-735i



Community Relations

In order for an education program to be most effective it should have strong community support.The staff should be encouraged to become involved in activities to promote this support. Theseactivities re quire a considerable amount of faculty time. When and where necessary, faculty timeshould be allocated to carry out these activities. See examples of activities below:

Prepare regular news and radio releases.

Conduct regular meetings with the advisory committee

Participate in related community activities.

Host meetings for related associations and professional groups.

Guide local associations, organizations, and dealers toward providing scholarships or grants tostudents.

Present educational programs to public and civic organizations. (Work shops. special programs,etc.)

Encourlge the college staff to provide and direct continuing education programs.

Encourage local businesses to assist in the work experience education program.

Provide college facilities to dealers and associations for meetings or joint programs.

Organize field trips in conjunction with class work.

Advisory Committee

In establishing and conducting an educational program an advisory committee is highly recom-mended. This is a real opportunity to promote strong community relationships. Some ways by whichAdvisory Committees can help are as follows: They assist in presenting new ideas in the educationalprogram planning; they help in identification of skills and knowledge that should be in the program:they can provide information so edi,cational programs can keep up with the needs of the industries.

"Lay advisory groups have no administrative or legislative authority and cannot establish po-licy to take the place of the administrator or the board of education. The function of an advisorycommittee is to provide a two-way system of understanding and communications between theschool and community. School administrators should request and solicit the democratic assist-ance of representative advisory groups building a vocational educational program which is respon-sible to the changing needs of each community." 5

5 "Guide for Establishment and Conduct of Local Advisory Committee for Vocational AgricultureDepartments". Vocational Education Productions, California State Polytechnic College, San LuisObispo, California 93401.

8
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Advisory Committee 1Cont.d.)

Advisory Committees should be established with the following suggestions in mind:

The Advisory committee is responsible to the board.

The advisory committee should work closely with the program staff.

Nominations for the advisory committee should be made by the president or superintendent, the
head of the program staff and the chairman of the college board. The college board should then
give final approval of ,upointees to the committee.

The advisory committee should be truly representative of the district.

Members should have had recent, successful, firsthand, practical experience in the program they
are serving.

Members should be representative of the occulational areas being served by the program.
College administrators and program staff should not serve as committee members but as liaison
to the committee.

Select members that have time, and of course. are willing to serve.

Committee size: Seven to twelve persons are suggested, with perhaps nine as a desirable medium.

An Advisory Committee can provide a wealth of knowledge and experience for developing a program
that is orientated towards occupational goals.

(Photo - College of the Sequoias Community College)
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Departmental Considerations

Curriculum development and implementation has been found to be most effective when all available
expertise is utilized. Many factors need to be taken into consideration to promote a harmonious re-
lationship within the department or between the departments. Those involved should acknowledge that
the real objective of this curriculum activity is that of providing the skills. competencies, and under-
standings necessary for the job preparation in order that the following concerns will be alleviated:

Intradepartmental Concerns
Harmonious use of facilities

Appropriate scheduling to minimize course conflicts

Adequate student advising

Interdepartmental Concerns
Harmonious use of facilities

Resolve jointly which instructional design will best serve your school.

Involve all departments affected in the consideration of new courses.

Consider the possibility of offering a course jointly with another department or division.

Maintain a close association with instructors in related instructional areas.

Jointly evaluate existing courses or programs on a regular basis.

Arrangement of schedules to minimize course conflicts.

10



Developing the
Curriculum (Guidelines)

"A well-planned curriculum, incorporating the nrilti-media approach for the use of instructional
material, will enable the vocational-technical teacher to provide the kind of learning experiences and
opportunities for the student to achieve the education objectives most effectively and efficiently. The
curriculum serves as the teacher's roadmap. It charts the paths of learning that lead to attainment
of the desired objectives with a minimum of degression." 1

The f :Wowing recommendations should be utilized as a guide in curriculum development:
"Developing of curriculums should be based upon occupational analyses and on preparation
for entry into labor market and/or successful advancement in employment on a career-
materix.

Curriculums should be oriented to the individual needs of the diverse groups they will serve
and should provide for entry into employment at different occupational levels.

Advisory groups should be involved in the planning of curriculums and in validating content
material.

Curriculums should provide for the social and economic needs of the students as well as the
necessary skills and related knowledge.

Subject content in curriculums should be determined by the demands of the occupation for which
the training is provided and should be appropriate to the learner's abilities and needs.
Curriculums should include information as to requirements for physical facilities, equipment,
and instructional aids." 2

Work Experience Education should be an integral part of the curriculum development. (See
page 20.)

"To prepare a youth for entry into an occupation, the requirements for a successful worker in
that occupation must be identified. The first step in the process of curriculum development is an
occupational analysis to determine the knowledge required of a successful worker, the abilities he
must possess, and the behavior characteristics he must display. A broad pattern for analyzing an
occupation where appropriate should include a review of the following major items:

Occupational practices and skills

Support courses

Appropriate equipment, tools, instruments, materials

Safety practices and work precautions

Occupational terminology

1 A Guide for the Development of Curriculum in Vocational and Technical Education, Division of
Vocational Education, University of California, June, 1969, pp. 9-15.

2 Ibid

11
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Physical capabilities

Curriculum Programs

Educational programs should be developed for one or more of the following levels:

In-Service Training
Provides training for up-grading Power Equipment personnel presently employed who lack all orpart of this training. (Includes workshops and special short courses.)

Pre-Technical Program

Provides the basic knowledge and training to students with limited background in order to assure
their success in the technical programs.

Certificate Program (usually 1 year)
Normally consisting of 20 to 32 semester units in a training program as determined by the student
and advisor based around certain minimum prescribed courses to qualify for the certificate. used
upon community and industrial needs, the department will determine which specific skills are
necessary then offer the required courses. (Work experience usually is one of the required
minimum courses.)

Associate of Arts or Associate of Science Degree
and/or Technician Certificate (usually 2 years)
Provides basic education and training which will qualify the student for employment at entry-
level technician or apprentice positions. Also provides a broadening of student's knowledge
through some required work experience and general education. Helps to encourage students to
seek positions of increased responsibility and authority or supervision.

Transfer Program
A student desiring ultimate enrollment in a transfer program should consult the catalog for spe-cific requirements of the respective college to which the transfer is intended. Instructors and
school counselors have an abundant supply of information relative to articulation with various
colleges.

3 A Guide for the Develo ment of Curriculum in Vocational and Technical Education. Division of
Vocational Education, University of California, June, 1969, pp. 9-15.

12
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Curriculum For Power Equipment Technici,r.'s
Suggested Core, Options Areas of Specalizaticn
and/or Electives

The c;.,urses list.-d If: the :=!1; 1.-
students fr,r :ndustria; j,;1)s tht-
eessing. Ornamentil IT ic

typical jabs tt, th,.se with this tr.unin:
situatirins szt.iffIno, :s a prc,b1,-r...

c,,mpIete dt-scriptD.,n intt,rdepartnient31
This guide has 1)t-en civelnpt.d ..Assunur.g thc

requirements in g-eneral education. Ci.leg,-s w:th ;!;.(' r
design courses :Inc'. prr,,zrarn seql,:ences
the student.

I
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Equipment Operation in the Ornamental Horticulture industry requires
competence and precision driving control. A combination of courses in
Power Equipment programs can provide the proper training.

(Photo - Butte Community College)
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Courses: (See Page 15 for Descriptions) .

Mechanical Skills X x X x
Welding Fundamentals

x x x x x x x
Hydraulics Fundamentals x x x x x x x
Equipment Operation and Maintenance x x x x x x X
Principles of Engines and Components x x x x x x x
Power Transmission x x x x X X .

Communications (Reading. Writing. Speech. Records) x x x x x x
Mathematics x x x x x x
Work Experience Education x x X x X X X

Total 20-32

ions: (Course description not included)
Welding (Advanced)

x

x

x x

x

x

x

x

x

x

x
Hydraulics (Advanced) x xx x x x
Equipment Operation and Maintenance (Advanced) x x x X X .

Equipment Set-up Adjustment x x x
Equipment and Structures Construction x x x x
Power Units. Fuel Systems, Gas. LP & Diesel x x x x
Power Units, Electrical Systems x x x x
Irrigation Principles and Systems x x x
Surveying x x x x x
Drafting x x x x
Small Engines

x x x x x x x

Total 9-22

as of Specialization and/or Electives:
Agriculture

x x x x x x x

Natural Resources
Forestry
Construction
Ornamental Horticulture
Manufacturing
Transportation

Total 3-20
terra Education Requirements: (15 Total, See )

Total 60.40

x X X X X x

x x x x x x
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The Student interested in Construction Equipment repair can get a variety of experiences and skill in
Power Equipment program.

(Photo - West Hills Community College)

Core Course Descriptions

CORE:

MECHANICAL SKILLS
The familiarization and safe use of common hand and power tools that are found in mechanics
trades.

WELDING FUNDAMENTALS
runaamental skills developmeili. by using welding equipment and 1111 terials,

HYDRAULICS FUNDAMENTALS
Basic theory, technical language, functions, applications, and applied maintenance of hydraulic
systems.

15



EQUIPMENT OPERATION AND MAINTENANCE
The selection and operation of tractors and equipment in conditions as similar as possible to
those found in the industries that use power equipment.

PRINCIPLES OF ENGINES AND COMPONENTS
Theory and applied practice in gas, LP and diesel engines, and their components.

POWER TRANSMISSION
A study of the fundamentals and principles used in the transmission of power that are found
common to today's power equipment. Examples: V-belts, drive shafts, chains and sprockets,
p.t.o. shafts, hydraulics and electrical controls.

COMMUNICATION SKILLS
A course designed to promote greater competence in reading, writing, talking, and listen*.
(Where possible, classes should be occupation orientated.)

MATHEMATICS

A course in mathematical problems commonly encountered in Power Equipment techro logy.
It includes a review of arithmetic and a study of elementary geometry and business calcula-
tions, use of the slide rule, and solution of typical Power Equipment problems,

OPTIONS:

NOTE: Optional Course Descriptions are not listed here, For further information contact the
Specialist or colleges listed on page 6.

The Forestry industries proVide many oppor-
tunities for students with Power Equipment
skills and knowledge: Equipment operation,
maintenance, etc.

(Photo - Butte Community College)
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Instructional Design (Program Alternatives)

The first prerequisite in offering a Power Equipment program is to provide the basic core courses
and whenever possible provide as many of the Power Equipment Options as possible,

Following are three suggested program alternatives, showing the core. the options and interdepart-
ment courses,

1. A Concentrated Effort in the Power Equipment program.

Power Equipment Program
Core:
Mechanical Skills
Welding (fundamentals)
Hydraulics (fundamentals)
Equipment Operations and Maintenance
Principles of Engines & Components
Power Transmission
Work Experience Education

Options:
Welding (Advanced)
Hydraulics (Advanced)
Equipment Operation & Maintenance (Adv,)
Equipment Set-up Adjustment
Equipment & Structures Construction
Power Units Electrical Systems
Irrigation Principles and Systems
Surveying
Small Engines

to

.t.dwrt:7t.t,
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Other Department:

English Program

Communications

Math Program

Mathematics

Engineering Program

Drafting

Areas of Specialization:

Agriculture
Forestry
Ornamental Horticulture
Recreation
Construction Trades
Manufacture Trades
Transportation
Processing

(Photo - West Hills Community College)



2. A Joint Effort between the other Departments.

Power Equipment Program
Core:
Mechanical Skills
Hydraulics (fundamentals)
Equipment Operation and Maintenance
Power Transmission
Work Experience Education

Options:

Hydraulics (Advanced)
Equipment Operation & Maintenance (Adv.)
Equipment Set-up Adjustment
Equipment & Structures Construction
Power Units Fuel Systems Gas LP & Diesel
Irrigation Principles and Systems
Small Engines

18

Other Department:

English Program

Communications

Math Program

Mathematics

Welding Program

Welding (Basic)
Welding (Advanced)

Engineering Program

Drafting
Surveying

Automotive Program

Principles of Engines &
ComponentS'

Power Units Electrical Systems

Areas of Specialization:

Agriculture
Forestry
Recreation
Construction Trades
Ornamental Horticulture
Manufacturing Trades
Transportation
Processing

Toro Lawn Mower
(Photo - Orange Coast Community College)



3. A Concentrated Effort in the Other Departments. This approach may serve well as a transitional
means when developing a Power Equipment Curriculum with a limited staff,

Power Equipment Program

Core:
Mechanical Skills
Hydraulics (fundamentals)
Equipment Operation and Maintenance

Options:
Hydraulics (Advanced)
Equipment Operation & Maintenance (Adv.)
Equipment Set-up & Adjustment
Equipment & Structures Construction
Irrigation Principles and Systems
Small Engines

Agriculture classes such as Weed Control Prac-
tices can provide experiences and skills that
would be necessary for an equipment operator.

(Photo - West Hills Community College)
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Other Department:

English Program

Communications

Math Program

Mathematics

Welding Program

Welding (Basic)
Welding (Advanced)

Engineering Program

Drafting
Surveying

Automotive Program

-

Principles of Engines &
Components

Power Transmission
Power Units Fuel Systems

Gas, LP, and Diesel
Power Units Electrical

Systems

Areas of Specialization:

Agriculture
Forestry
Recreation
Construction Trades
Ornamental Horticulture
Manufacturing Trades
Transportation
Processing



Work Experience Education Programs

The primary purpose for developing this prof t am is the development of on-the-job competence instudents. Ideally, the work experience training station should reflect realistic work education andexperience, The learned skills would be adaptable to future employment.
The program should be initiatedand supervised by one or mare of the staff that is directly involvedwith the Power Equipment program development and instruction.
Essentially the program is to utilize the work station as a continuation of his college laboratorypractices.
"Objectives of the program include the following:
1. To prepare each student for gainful employment in an occupation in his field of interest.2. To provide the student with the opportunity to:

a. gain a sense of responsibility for a job.
b. develop positive on-the-job personality traits,
c. apply in practice the theory and knowledge gained in the classrooms and laboratories.d. learn to cooperate and work with fellow employees and customers.3. To provide students with an opportunity to gain knowledge and experience in aspects of the jobnot available at the college,

4. To enlist cooperation of prospective employers to insure an effectively supe ry sed trainingprogram." 5

The program should be constantly evaluated, and an organized system of student follow-up shouldbe maintained.

5 "Agriculture Equipment Technology A Suggested 2-year Post High School Curriculum", U. S.Daphrtment of Health, Education & Welfare Office of Education. Catalog FS 5.281:81015, Page 98.
Nek
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Wo '"k Experience Education provides many opportunities for practical skills training and workingwith people.

(Photo - Butte Community College)
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The Chancellor's Office of California Community Colleges has a booklet entitled -Guidelinesr
Community College Work Experience Education (19721: it contains suggestions under the
headlines:

W-irk Experience EducationWhy?

Types of Cooperative Work Experience Education

Planning a Work Experience Education Program

Organizing the Work El.cperience Education Program

Guidelines for the Coordinator

4 Work Experience Education Program Guidelines

Benefits of Work Experience Education

The Future of Work Experience Education in Community Colleges

Community College districts are authorized to establish and maintain work experience programs
under the provisions of sections 193, 197, 5985 through 5992 of the Education Code. In accordance
with the Education Code, the Board of Governors of the California Community Colleges has estab-
lished standards and guidelines for the development of work experience programs. (Sections 54020-
54027, Article 3, Subchapter 6, Chapter 1., Part VI, Title 5 of California Administrative Code.)

Progress and evaluation records should be completed for each student and filed with the perma-
nent student records at the college. The following information should be included;

Employer's rating report based on skills and knowledge.

Instructor's rating report based on skills and knowledge.

Visitation reports.

Copies of training plan.

MEM&

(Photo - West Hills Community College)
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Copies of training agreement

Evaluation forms" 6

The joint effort between the college arid the cooperating business is a highly effective means ofjob preparation for the student.

6 "Agriculture Equipment Technology A Suggested 2-year Post High School Curriculum": U. S.Department of Health, Education & Welfare Office of Education. Catalog FS 5.281:81015. Page 98.

\:tt.
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Developing the Program

Selecting Instructors
To teach a graded class in a California Community College, the instructor must qualify for one

of the credentials as prescribed in Sections 52000-52825 of the California Administrative Code. Title
5, Education. In addition to these qualifications, all vocational instructors must meet the require-
ments for the California Plan of Vocational Education.

By using any of the sources citedbelow, the college can save time in securing qualified instructors
who are or can be properly credentialed within the prescribed framework.

Specialist in Agricultural Education
Division of Vocational Education
The California Community Colleges
825 Fifteenth Street
Sacramento, Calif. 95814

Specialist in Technical Education
California Community Colleges
825 Fifteenth Street
Sacramento, Calif. 95814

Individuals with a specific competency can frequently be found in the community.

(Photo - West Hills Community College)
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Certain classes for adults may be taught on a limited basis by persons with a demonstrated pro-ficiency. The Dean of the evening college of the local Community Colleges can provide credential
information for instructors of evening classes.

Instructor-student ratio is very important to over all success of the program. Due to the nature
of the instructional skills and knowledge involved, the following is recommended as a staffing load inlaboratory situations:

"For best learning conditions, the number of students in laboratory sections should be limited.
Twelve to fifteen students in any one laboratory section usually are all that can obtain valuable ex-perience with one instructor. If the instructor has an assistant, the laboratory section may be en-larged." 7

7 "Agriculture Equipment Technoogy A Suggested 2-year Post High School Curriculum.'' U S.
Department of Health, Education & Welfare Office of Education. Catalog F'S 5.281:81015.

General PlanningPlanning of Facilities

ti

it

(Photo - West Hills Community College)

Laboratory and related classrooms, offices, and storage facilities for teaching a Power Equip-ment program do not present special or unusual conditions. Any well-constructed building with suit-able utilities may be used. However, if a building is to be constructed to house the program, plansshould provide for maximum use of portable equipment in order to acquire the greatest flexibilityand use of space.
When establishing or selecting facilities, consideration should also be given to the availability

or access to a minimum of 5 to 10 acres for the Tractors and Equipment Operators classes. Someof this acreage can be used for storage of larger pieces of equipment.

24
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Adequate laboratory and physical facilities are vital to the program. There must be sufficient
space to teach the basic principles of machines common to the industries outlined earlier in the cur-
riculum guide.

For information on facilities and utilization it is recommended that initial contacts be nilde with:

ti
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1. Associate Construction Analyst
Division of Vocational Education
California Community Colleges
825 Fifteenth Street
Sacramento, Calif. 95814

2. Specialist in Agricultural Education
Division of Vocational Education
California Community Colleges
825 Fifteenth Street
Sacramento, Calif. 95814

3, Specialist in Technical Education
California Community Colleges
825 Fifteenth Street
Sacramento, Calif. 95814

(Photo - West Hills Community College)

Equipment Supplies

The following equipment list should only be considered as a guide. A more detailed list of equip-
ment for Core and Option courses can be found in: Agriculture Equipment Technology, a suggested
2-year Post High School Curriculum. Catalog No. FS 5.281:81015. U. S. Department of Health,
Education and Welfare. Washington, D. C. 1970; Diesel Service, A suggested 2-year Post High School
Curriculum. Catalog No. FS 5.287:87045. U. S. Department of Health, Education, and Welfare.
Washington, D. C. 1969; Architectural and Building Construction Technology, A suggested 2-year
Post High School Curriculum. Catalog No. FS 5.280:80062, U. S. Department of Health, Education,
and Welfare. Washington, D. C. 1969; and Fluid Power Technology, A suggested 2-year Post High
School Curriculum, Fluid Power Foundation, Inc., 600 Old Country Road, Garden City, New York
11530, January 1972.

MECHANICAL SKILLS LABORATORY
Safety Equipment
Wood working tools (hand &

electrical)
Concrete tools
Electrical tools
Fence building tools
Table saw
Grinders
Drill press
Steel saw
Basic tool sets
Socket sets
Basic electrical testing equipment
Basic Measuring Devices
Audio-Visual Equipment

25

WELDING FUNDAMENTALS LABORATORY
Safety Equipment
Arc Welders (10 station minimum)
Oxy-acetylene manifold (10 station minimum)
Cutting Torches
Shear for cutting metal (1/2" x 5" capacity

minimum)
Shear for cutting metal (16 gauge capacity

minimum)
Weld Testing Equipment
Audio-Visual Equipment

1:5



EQUIPMENT OPERATION AND
MAINTENANCE LABORATORY
Trucks
Wheel Tractors
Crawler Tractors
Forklift
Wheel Loaders
Specialized Industry Equipment (Lawn Mowers,

Harvesters, Roto-Tillers, etc.)
Lubrication and Maintenance Equipment
Tool Sets Equipment
Dynamometer
Audio-Visual Equipment

PRINCIPLES OF ENGINES AND
COMPONENTS LABORATORY
Small Gas Engines
Multi-Cylinder Engines
Tool Sets
Engine Testing Equipment
Engine Stands
Engine Test Equipment
Audio-Visual Equipment

POWER TRANSMISSION LABORATORY

Various Components of Power Train Systems
Transmissions Systems Set-up for Laboratory use
Equipment that apply various methods of Power Transmission
Tool Sets
Testing Equipment
Measuring Devices
Hydraulic Press
Audio-Visual Equipment

COMMUNICATIONS SKILLS:
Use of methods and material that are occupation orientated.

MATHEMATICS:
Use of methods and material that are occupation orientated.

26
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Promoting the Program

Most young people are not aware of the opportunities in Power Equipment fields of employment.
Therefore. every possible means should be explored to promote the training program. An extended

effort must be made to inform students, parents, and counselors of opportunities in this field. The

instructors will have to keep continually abreast of new developments in the industries and should

expect to disseminate this information to students, parents. counselors, and others interested in the

program.
A few suggestions to aid in the recruitment of students and the dissemination of information are

listed here:

Maintain constant liaison with industry and secondary school counselors and their mechanics

departments.

Sponsor educational field days for secondary school students.

Conduct annual counselor orientation programs.

Prepare and distribute college program and career brochures on power equipment training.

Offer department scholarships.

Present programs on Power Equipment training program.

Have a graduate of the Power Equipment training program speak to high school classes,

Conduct an open house career night.

Participation in the college freshman orientation program.

Work with community youth groups.

Participate in college and community programs.

Sponsor short workshop classes for dealers, etc.
) Airy 11.11.1`--%.
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Up-Dating the Instructors' Knowledge
and Teaching Ability

The Board of Trustees of the Community College District should make it possible for the instructorsto have some release time so they can become involved in activities that will improve their Aeachingability. Some Community College Districts allow salary increments for in-service training in lieu offormal academic courses. Technology and advanced methods of mechanization are increasing rapidly.Instructors must be aware of this, so they can teach up-to-date inAhods.
A few ways instructors can help accomplish the up-dating of the instructional program:
Attend work shops sponsored by the industry and state department of education.

Participate in work experience jobs with industry.

Attend In-Service training programs.

Attend professional meetings and conferences.

Attend industry sponsored meetings and conferences.

Visit industry-business and become acquainted with owners, managers, mechanics, etc.

907
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Placing the Graduate

In addition to having instructors available during the summer for work experience education, a
community college should provide placement service for power equipment students. The college
could assist in ascertaining the needs of the Power Equipment labor force and also assist in conduct-
ing the necessary evaluations of the jobs available for these students.

The instructional staff should be responsible for establishing liaison between the college and the
businesses seeking graduates. To establish good working relationships with industry, the instructors
should attend industrial meetings and be articulate with local Power Equipment people. The relation-
ship developed will aid in the placement of well-trained students who have completed the program.

Frequently, the placement service is organized and conducted through the college job placement
officer. Inquiries from the labor market about candidates for job openings should be directed either
to his office or to the chairman of the training department. Job candidates should apply at the college
placement office for information concerning job opportunities in the various industries for Power
Equipment personnel. The placement officers, working closely with the instructional staff can set
up a sound placement service. Through contacts with the State Department of Human Resources and
Development personnel and newspapers, the college can keep up-to-date regarding the need for per-
sonnel, the skills required for the jobs available, the salaries being paid, and advancement possi-
bilities.

(Photo - Butte Community College)



Follow-up of Graduate

The faculty members responsible for the instructional program must accept the responsibilityfor conducting follow-up studies which will provide the necessary data for evaluating the curricu-lum. The effectiveness of the instruction is demonstrated primarily by the knowledge and skills ex-hibited by the students on the job. Many colleges do a follow-up of their graduates in a variety ofways: e.g., by encouvaging them to write about their experiences in their jobs, by talking with localemployers who have hired graduates, by observing graduates at work: and by obtaining reports fromemployers and others in the field. Information obtained from the follow-up of students is one of themost realistic guides for curriculum evaluation.
Each college should develop a systematic follow-up procedure. Follow-up information shouldconsist of the graduate's name, address, place of employment, job title, pay scale and other similardata. Students should be asked about changes in occupation or job responsibilities since the lastfollow-up study was conducted, skills used in their work, evaluation of the training they received incollege, new skills or training needed, and other information desired by the local department or col-lege. It is recommended that a standard form be developed and data processing methods, whereavailable, be used to compile and store information. The department should retain a folder on eachformer student. This folder should contain a record of: work experience, college work, follow-upinformation, and teacher evaluations.
The effectiveness of any follow-up is proportionate to the amount of conscientious effort devotedto it. The vocational coordinator in many schools has assumed the follow-up responsibility andworks closely with the training department in completing this evaluation.
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Evaluation of Program
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The California State Plan for Vocational Education states that:
"A system for evaluating shall be developed to determine how the program meets its stated
objectives. This system shall be on-going and shall provide for modification resulting from
appraisal from students, employers. and the advisory committee. Evaluation statements shall
be specific and must include suggestions for improvement directly related to recommenda-
tions of local advisory committees. Every system of evaluation must provide for specific
follow-up information on each person who has completed or who has left an occupational pre-
paration program offered at a secondary, adult, or community college levels. Such information
shall include, but shall not be limited to, employment of education status iollowing completion
or departure from the training program."

To relate this specifically to an overall evaluation of the training program the following approaches
may be used:

1. Comparison of those that entered the training program vs. those that entered employment for
which the training program was designed.

31



2. Follow-up data on graduates, at one, three. and five year intervals.
a. retention on job
b. employment in related jobs
c. additional education and training taken or needed
d. unemployment history
e. income. advancements. job duties

3. Impact of the program on drop-out and youth unemployment rates.

4. Comparison of total labor market needs and those that could be filled by Power Equipmenttrained students.

5. Evaluation by employers of the job performance of graduates as compared to other groups.
6. Success of transfer students.

a. articulation of courses
b. success while attending transfer institution
c. success in placement after graduation

7. Advisory committee reaction to students' adaptability to existing jobs.

Throughout the entire evaluation process, emphasis must be placed on determining whether or notthe program effectively meets its stated objectives.

4
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A--Typical Job Opportunities by Areas of Specialization

AGRICULTURE

Diesel Mechanic
Equipment Operator
Equipment Maintenance
Farm Equipment Mechanic
Heavy Duty Mechanic
Partsman
Rod and Chaf- Man
Surveyor
Truck Mechanic
Welder
Field Serviceman
Field Lubrication Serviceman
Equipment Demonstrator
Small Engines Serviceman
Pump Mechanic

RECREATION

Equipment Operator
Small Engines Repairman
Boat Repairman

FORESTRY (Lumber and Products Industry,

Rangers, Firefighters, Forest Service)

Heavy Equipment Operator
Timber Cutter
Bucker (Timber)
Forest Products Gatherer
Chip Operator
Debarker
Shop Sorter
Edger Man
Green Chain Operator
Millright
Planner Man
Pony Operator
Re Saw Operator
Sorting Chain Operator
Power Saw Mechanic

35
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Equipment Dispatcher
Equipment Maintenance Foreman
Equipment Sales
Equipment Application Specialist
Field Representative
Shop Foreman
Ranch Foreman
Research Technician
Service Manager
Custom Operator
Equipment Set-up Mechanic
Truck Driver
Hydraulic Serviceman
Warehouse Man
Maintenance Mechanic

Service Mechanic
Motor Cycle Repairman

Forklift Operator
Truck Driver
Diesel Mechanic
Serviceman
Equipment Maintenance
Heavy Duty Mechanic
Welder
Small Engines Serviceman
Equipment Maintenance Foreman
Equipment Sales
Hydraulic Serviceman
Warehouse Man
Rod and Chain Man
Saw Mill Mechanic



CONSTRUCTION

Heavy Equipment Operator
Diesel Mechanic
Highway Equipment Maintenance

Operator
Equipment Salesman

ORNAMENTAL HORTICULTURE (Landscape Maintenance, etc.)
Small Engines Serviceman
Equipment Salesman
Equipment Maintenance Repair

MANUFACTURING AND PROCESSING

Forklift Operator
Welder
Assembler
Machinist

TRANSPORTATION

Log Truck Driver
Cattle Truck Driver
Shop Serviceman
Shop Foreman
Diesel Mechanic
Small Engines Mechanic
Truck Driver (Heavy)

36

Forklift Operator
Truck Driver
Welder
Structural Steel Worker
Hydraulic Serviceman

Equipment Operator
Irrigation Equipment Salesman

Machine Tool Operator
Maintenance Mechanic
General Maintenance Mechanic
Hydraulic Serviceman

Electrical Specialist
Sales and Service
Hydraulic Specialist
Welding
Truck Serviceman
Truck Driver (Light)
Truck Mechanic

1-16
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PREFACE

This document was authorized by the Texas Education Agency for the
purposes of reporting on the progress of a new concept in health
education as well as to assist other college in determining if sim-
ilar programs could be established along the same guidelines.

The optimum has been achieved--that of a Junior College and a medical
educational facility affiliating for this goal. It is felt; however,
that a like program could develop between an educational institution
and a nearby medical facility. This survey and evaluation of The
Galveston Plan of Galveston College sets forth the guidelines, the
essentials and the equipment and personnel needed for the planning
of such an AHO program.

A word of caution. The information contained herein is to be used
as guidelines for new programs only. Each college will have to develop
its own proposals to suit the needs of the individual community. Also,
to stress again as in the document, this program is not to be hastily
prepared. Hindsight from the Galveston College planners is that at
least one year of planning with a qualified, full-time department
chairman is es.rAAtial. Also, in selecting this department chairman,
one qualification should be the ability to determine if professionals
within the medical facility are capable of teaching students and if not,
to be able to instruct these professionals in "how to teach".

Many persons have assisted in the compilation of this survey. It is
difficult to name them and keep from the sins of omission, One person
not named in the survey but who was instrumental in the development of
the program was Carl Fairman, loaned from the State Mental Health-Mental
Retardation to assist in the early planning and to teach the first AHO
courses. Paul Peck, Director of Research and Development, James Frazier
Dean of Occupational Education; J. Laurence Cantwell, Department Chair-
man for AHO and Dr. Robert Bing, Dean of the School of Allied Health
Sciences, were those who entered into frank discussions of problems
and solutions which made the research most complete. Bert Markham, Dir-
ector and Miss Sue Alder, Chief Consultant, Health Occupations Education
at the Texas Education Agency, thanks also to y-u.

But this would not be complete without recording for history the names
of my most enthusiastic supporter, Tom Keefe, and my cheering section,
Leslie Denise, Patrick and Allyson.

May 30, 1972

LI a

Betty Miles Keefe
Principle Investigator
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CHAPTER 1

INTRODUCTION

This is a record of junior college curriculum pioneering
. . . a

chronicle of "The Galveston Plan", an innovative concept in the education

of health care personnel to achieve Associate Degree and associate, as-

sistant or registered professional status. It encompasses "career-ladder",

"latticing", and baccalaureate goals. The plan utilizes a multi-health-

occupation program of instruction based on a common core curriculum and

specialized clinical education.

At the time of the Galveston Plan's inception, the Texas Education

Agency had standards for post-secondary education, but none established

for this type of program. This document will show the evolution of the

new concept from its approval by the Texas Education Agency through the

curriculum revisions necessitated to conform to national professional

standards for individual study tracks. It encompasses the TEA guidelines

for constituting the program, financing, an in-depth study of students.

and an on-going evaluation of the program by faculty and students.

Step by step development is outlined to show "previously trodden

ground". It is the hope that a college wising to undertake the Galve-`on

Plan could use this analysis as a guide to determine local feasibility

as well as to plan, develop and implement the unique program of instruc-

.tion. The Galveston Plan is successful because of the mutual ressect and

dedicated cooperation between Galveston College, The University of Texas

Medical Branch and the Texas Education A enc



DEPARTMENT OF ASSOCIATED HEALTH OCCUPATIONS

History

When citizens of Galveston passed a bond issue to create a junior

college in December, 1966, administrators at both Galveston (Community)

College and The University of Texas Medical Branch began to consider the

possibility of joining in a cooperative program for health--elated edu-

cation.

Two objectives of Galveston College were (1) to provide occupational

education in specialized areas for those students who wish to become em-

ployable upon program completion and (2) to provide, through continuing

education, opportunities for students who have assumed adult responsibil-

ities and must attend school on a part-time basis.*

The University of Texas Medical Branch had a baccalaureate degree

program in nursing and was undergoing development of a School for Allied

Health Sciences from which baccalaureate degrees would be awarded in

physical therapy, medical technology, occupational therapy, medical re-

cords administration and a certificate non-credit program awarded in

radiologic technology. Administrators at the Medical Branch had long dis-

cussed the possibility of education for the semi-professional, with the

objective of upgrading the work and status of employees involved in ancil-

lary departments.

* Galveston Community College Catalog, 1968-1969, p.14.



Therefore, it was generally accepted that the two institutions could

accomplish the goal of qualified paraprofessional manpower by working to-

gether -- Galveston College offering the academic work with affiliation of

the Medical Branch for clinical facilities (training stations) and quali-

fied health personnel required for the programs.

Galveston College contacted the Texas Education Agency to determile

the standards for accreditation of a health-related education program. An

explanation of the initial standards and their fulfillment will be discussed

in Chapter II; however, it is noted that these standards became the basis

for the development of the program. One of the first points was to deter-

mine if there was a need for health-related personnel in Galveston County

and the surrounding areas. The Medical Branch had already indicated that

need, but Galveston College also gathered specific statistics from 55 area

hospitals, clinics and nursing homes. From this survey, it was determined

that there was a need for allied health personnel in the area, and TEA in-

dicated that Galvcston College could pursue the development of a program.

This program which evolved was unique in that several professional

programs would be offered; all students would be taking common curriculum

courses' (called core courses) and then would branch into specialization

after having the opportunity to serve time in clinical situations (clerk-

ships) to determine which field of study they wished individually to pur-

sue.

On July 10, 1968, Galveston College submitted to TEA an "Application -

for Approval of a New Technical-Vocational'Program for Health Occupations."

There were five such applications submitted -- those for Inhalation Ther-

apy Technology, Occupational Therapy Technology, Physical Therapy Techno-
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logy, Mental Health Technology, and Clinical Associate Technology.

cause there was no category which was all-inclusive for the several

health areas, the entire set of programs was listed officially under In-

halation Therapy Technology. In 1971 the title was officially changed and

distributed in TEA literature as Associated Health Occupations (TEA Code:

62 Technical, 16 A.H.O.)

Acceptance came from the Texas Education Agency for the programs of

Inhalation Therapy, Physical Therapy, Occupational Therapy and Mental

Health. The Associated Health Occupations Program at Galveston College

began to function. Meetings between College and Medical Branch officials

were held daily. The telephone and "gentlemen's agreements" helped to

open the program in time for the 1968 fall semester. Both institutions had

immediately recognized that, if a program of this magnitude were to he re-

alized, it would require a co-equal, intense dedication and a uncommon

spirit of cooperation. As the Associated Health Occupations program grew

this dedication and cooperation became even more significant to the ulti-

mate success of the program. Letters of agreement, contracts and financing

will be discussed in Chapter VI.

The program was offered in the fall of 1968. Initial recruitment was

accomplished by one of the proponents of the new program talking with stu-

dents before they entered the registration lines at Galveston College.

Eight students joined the first class.

Innovations in curriculum were initiated even before the first student

was admitted to class; however, all these changes received the approval of

the Texas Education Agency. Subsequent revisions were made to conform to

accreditation standards established by national professional associations.



Curriculum changes continue to be made to upgrade the educational exper-

ience of each student. These changes and standards will be discussed in

the Core Year and Individual Stilly Track chapters.

The Associated Health Occupations program is now in its fourth year

at Galveston College. It has increased from a part-time faculty member

in 1968 to a full-time departmental chairman with five area technical di-

rectors of education. There are 71 students currently enrolled. Future

plans are to initiate the clinical training into other medical facilities

when the need arises. Its scope is no longer experimental. It is an ac-

cepted part of post-secondary education in Texas and provides a new basis

for the creation of other such centers of learning throughout the state

and the nation.

Objectives

1. To utilize effectively and conserve health manpower and

educational resources in the community.

2. To develop an "education-plus-application" model which

can lead directly to the implementation of health ca-

reer ladders.

This program is so designed that students wishing to fur-

ther education beyond the Associate Degree level may do

so with a minimum amount of additional prerequisite study.

The courses are so structured that credits can be readily

transferred to another college or university offering bac-

calaureate degrees. In Galveston, the School of Allied

Health Sciences (with which the AHO program is affiliated)

at the Medical Branch would be the next logical educational

1127
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endeavor. Students wishing to pursue a course of addi-

tional study in line with their associate degree work or

in an entirely different field can still have the profes-

sional status to "put themselves through college" with

rewards both in job experience and direct salary benefits.

"Latticing" also incorporated in the Galveston Plan per-

mits lateral movement into another A.H.O. study track with

minimal loss of time or credit.

3. To provide students with opportunities to explore the wide

range of available careers in the health service industry

and

4. To develop experimental application in professionally su-

pervised clinical settings.

The initial AHO course during the first fall semester is

dedicated to offering the AHO student the opportunity to

learn of the various careers available in the health care

system and how these health specialties cooperatively inter-

act among themselves. A clerkship is given in all clinical

areas which are utilized the the AHO curriculum. Thus the

student is able to analyze the duties and responsibilities

of each area and to evaluate for himself the clinical cli-

mate of each profession before he decides upon his own

choice of a career.

The curriculum for this program has been designed for implementation at the

junior college level to:



1. Lead to Associate in Applied Science degrees in selected

occupations, for immediate employment and acceptence for

certification and procedures of national organizations.

2. Provide partial pre-professional education leading to al-

lied health sciences baccalaureate study.

3 Prepare for future vocationally oriented, continuing ed-

ucation to increase potential employees' skills in entry

level health occupations.

11-2S
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Dorothy Denn, 0.T.R., Occupational Therapy Assistants

Janice Toms, B.S., P.T., Physical Therapy Assistants

Roy J. Mentz, A.R.I.T., Inhalation Therapy

Gloria Haywood, M.S.S.W., N.A.S.W., Community Health Worker

Juaneva Novak, R.N., Encephalographic Technology

Mary A. Sanderson, R.T., Radiologic Technology



GALVESTON COLLEGE

History

The Galveston Junior College District was originally created by

the Galveston Independent School District in 1935, and their boundaries

are coterminous. On December 3, 1966, an election was held to establish

a maintenance tax for the operation of the College. An annual ad valorem

tax was authorized at a rate not to exceed $0.27 per each $100 valuation

of taxable property within the College District.

During the interim period of development of the College, the Board

of Trustees of the Galveston Independent School District served as the

governing body. The original Board of Regents of the College was appointed

on September 21, 1966, by the School District trustees.

In February of 1967, Dr. David G. Hunt was selected as first Presi-

dent of the College. He assumed office March 1, 1967, and immediately

began to formulate plans for opening the College in September of the same

year.

The college opened for its first semester of operation on September

18, 1967, with an enrollment of 705. The College has grown to 1435 stu-

dents enrolled for the fall semester of 1971.

Melvin M. Plexco, Vice President and Dean of the College was elected

the second president on April 11, 1968, following the death of Dr. Hunt,

and serves in this capacity at the present time.
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Objectives

The primary objective of Galveston College is to provide educational

opportunities of high quality and diversity to the citizens of the Dis-

trict which supports the college. Educational opportunities are extended

to citizens living outside the District, insofar as the capabilities of

the District permit.

Specific objectives of the College are:

1. To provide an effective program of student personnel ser-

vices and counseling.

2. To provide, through general education, opportunities for

personal growth and development.

3. To provide university parallel course work designed to

transfer to senior colleges and universities toward the

baccalaureate degree.

4. To provide occupational education in specialized areas

for those students who wish to become employable upon

program completion.

5. To provide, through continuing education, opportunities

for students who have assumed adult responsibilities and

must attend school on a part-time basis.

6. To provide, through seminars, lectures and discussion

groups, programs of worthy leisure value, usually on a

non-credit basis.

1_132
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BOARD OF REGENTS

MRS. HARRY H. LEVY, JR., Chairman

Charles Scott Jones, Vice Chairman

L. D. Edwards, Secretary

Phil B. Noah, Treasurer

Manuel A. Corella

ADMINISTRATION

warry H. Hughes

.eiffith D. Lambdin

Ballinger Mills, Jr.

Rose G. Schneider, Ph.D.

MELVIN M. PLEXCO, President
B.S., M.Ed.

James 0. Ross, Vice President for Academic Affairs
B.S., M.A., Ph.D.

Lee Davis, Vice President for Fiscal Affairs
B.B.A., M.Ed.

James H. Frazier, Dean of Occupational Education
B.S., M.Ed.

Gene Moore, Director of Student Personnel Services
B.S., M.Ed.
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THE UNIVERSITY OF TEXAS MEDICAL BRANCH

AT GALVESTON

Hi story

The School of Medicine had its first beginnings in 1860; however,

it was 1881 when the Legislature authorized creation of The University

of Texas and the School of Medicine. Popular vote decided their res-

pective locations.

It was not until 1890 that the first Medical College building was

completed. This building still stands today, and although officially

named Ashbel Smith Building, it is affectionately know as "Old Red."

The College of Pharmacy was established in 1893, the School of

Nursing in 1897 (distinguishing it as the first nursing school in the

United States to be an integral part of a university). The present

$11 million John Sealy Hospital and R. Waverley Smith Pavilion were

completed by 1954.

Other buildings erected during the recent ten-year building pro-

gram were Sealy-Smith Professional Building, Shriners Burns Institute

(the first facility of its kind in the world), the 175 bed Jennie Sealy

Hospital, animal care quarters, the Clinical Sciences Bullding and the

Libby Moody Thompson Basic Sciences Building. The Moody Memorial Li-

brary and administration building are now under construction. Expansion

of John Sealy Hospital will begin within two years.

The Medical Branch has kept pace with new developments in medicine

with the opening of the Marine Biomedical Institute, and the Departments
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of Genetics, Family Medicine, and Aerospace Medicine.

In an effort to meet ever increasing manpower demands, the School

of Allied Health Sciences was created and began its educational program

in July of 1968. Since its inception the Associated Health Occupations

program of Galveston College has been affiliated with this school for

functions within the Medical Branch.

Objectives of School of Allied Health Sciences

1. To educate and train personnel for allied health careers

through undergraduate and graduate programs all leading to-

ward appropriate degrees.

2. To provide students in the allied health sciences with com-

prehensive educational-clinical experiences which will pre-

pare them for varied positions in their chosen professions.

3. To collaboratively maintain, in cooperation with The Univer-

sity of Texas Medical Branch Hospitals, those allied health

science clinical programs which serve as a basis fJr the ed-

ucation of Medical Branch students.

4. To develop and maintain programs of investigative studies and

research within the allied health science disciplines.

5. To provide consultative services to hospitals, rehabilitation

centers, community agencies and other appropriate health-

related institutions within the State of Texas.

6. To offer continuing educational programs of short duration

for professional personnel.
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THE UNIVERSITY OF TEXAS MEDICAL BRANCH AT GALVESTON

General Administration

Charles A. LeMaistre, B.A., M.D., Chancellor of The University of Texas
System, Austin.

Everitt Donald Walker, M.B.A., C.P.A., Deputy Chancellor for Adminis-
tration of The University of Texas System, Austin.
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Truman G. Blocker, A.B., M.D., President, The University of Texas Medical
Branch at Galveston.

Academic Administration

Joseph M. White, B.S., M.D., Vice President for Academic Affairs and Dean
of Medicine.

Spencer G. Thompson, B.S., M.D., Associate Dean and Coordinator for Spon-
sored Programs.

Richard F. Timmer, M.D., Ph.D., Associate Dean and Coordinator for Curri-
cular Affairs.

Edward N. Brandt, Jr., M.D., Ph.D., Dean of the Graduate School.
Robert K. Bing, B.S., M.A., Ed.D., Dean, School of Allied Health Sciences
E. Gene Powell, B.A., M.Ed., Director of Admissions and Student Personnel

Services.
C. Lee Jones, B.A., M.L.S.

, Director, Medical Branch Library.

Hospital Administration

David E. Hoxie, B.S., M.H.A., Administrator of Hospitals.

Business Administration

Vernon E. Thompson, B.B.A., Vice President for Business Affairs and Hos-
pital Services.
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CHAPTER 2

ACCREDITATIONS

This chapter will deal primarily with the steps taken to receive

approval of the Associated Health Occupations program from the Texas Ed-

ucation Agency. Prior approval by this agency is necessary for the im-

plementation of any post-secondary program in Texas as well as for ful-

filling standards of professional associations.

The Guide for Planning Post Secondary Occupational Education and

Technology Programs in Texas (revised through 1971) is used as the basis

for formulating and executing the Associated Health Occupations program.

Single spacing of lines will indicate direct quotations. Where appli-

cable, explanations of how Galveston College fulfilled these guidelines

will follow. Although the Galveston Plan was established under the 1968

guidelines, the current stipulations will be used to assist institutions

in formulating proposals for a like program.

For clarification of certain requirements, portions of the Texas

State Plan for Vocational Education, Fiscal Year 1971 will also be quoted.

The following accrediting agencies are listed for both Galveston Col-

lege and for The University of Texas Medical Branch. The associations

which give accreditation will be part of any proposal submitted not only

to the Texas Education Agency, but also to national professional organi-

zations for program approval.
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ACCREDITATIONS

GALVESTON COLLEGE

Southern Association of Colleges and Schools

Americz ;ociation of Junior Colleges

Association of Texas Colleges and Universities

Approved by: Texas Education Agency

Coordinating Board, Texas College and University
System

DEPARTMENT OF ASSOCIATED HEALTH OCCUPATIONS

Council on Medical Education of the American Medical Association

in collaboration with:

American Occupational Therapy Association

American College of Radiology

American Physical Therapy Association (application submitted)

American Inhalation Therapy Association (application submitted)

THE UNIVERSITY OF TEXAS MEDICAL BRANCH

Southern Association of Colleges and Schools

Council on Medical Education of the American Medical Association

Executive Council of the Association of American Medical Colleges

THE UNIVERSITY OF TEXAS MEDICAL BRANCH HOSPITALS

American Medical Association

Joint Commission on Accreditation of Hospitals

American College of Physicians

American College of Surgeons

American Hospital Association



The Department of Occupational Education and Technology, Texas Edu-

cation Agency, has set forth standards which apply to the Vocational Edu-

cation Act of 1963 as amended. These standards with a brief explanation

are as follows:

1. The program of instruction will develop skills and knowledge
required for entry into the occupation for which instruction
is being provided. The program will combine and coordinate
related instruction with field...laboratory...or other occu-
pational experience which is of sufficient duration to devel-
op competencies for employment.

When the Associate Degree program was established for AHO, the var-

iow health related professions were reviewed as to their relation to this

type of educational experience. Since baccalaureate degrees were required

for occupational therapists, physical therapists and orthotists, the assis-

tant level for natiolal certification standards was reviewed and made a

part of the AHO program. Other certificate programs not requiring Asso-

ciate Degrees but falling into the time range and scope of junior college

work were the radiologic technologist, electroencephalographic technician,

mental health worker, inhalation therapist and management assistant.

2. The program of instruction will be developed and conducted
in consultation with potential employers and other indivi-
duals or groups of individuals having skills in and substan-
tive knowledge of the occupation Alich are in keeping with
the educational program objective.

Two surveys of health occupation needs for the Galveston area helped

in the formulation of courses of study.

In 1967 a need for educating health related personnel was documented

with the release of "A Survey of Allied Health Personnel Needs in Houston

Area Hospitals." This survey was conducted by the Hospital Personnel As-

sociation of the Houston Area in cooperation with the Allied Health Re-



gional Medical Program associated with the Baylor University College of

Medicine and The Methodist Hospital.

Findings showed that "a substantial increase in hospital patient

beds is expected in the next ten years11 Survey respondents expect a 27

percent expansion, "Fifty four percent more allied health personnel will

be required in the surveyed occupations in 1977. A critical shortage of

qualified applicants will exist; and "The survey indicates that planning

is needed to meet allied health personnel needs. The most critical need

involves strengthening and developing new opportunities for education and

training."

Positions considered by Houston areas personnel directors to have

priority as to availability, present needs and future needs were, in order

of greatest need: Registered Nurse, Licensed Vocational Nurse, Laboratory

Medical Technologist and/or Laboratory Technician, Inhalation Therapist,

X-Ray Technician, Dietitian, Orderly, Operating Room Technician, Physical

Therapist, Medical Record Librarian, Medical Secretary, Radioisotope Tech-

nician, Medical Typist, Dietary Aide, Electronic Monitoring Technician.

Among other positions listed also indicating a nee: were the Psychiatric

Caseworker, Mental Health Worker, Occupation.' Therapist and E.E.G. Tech-

nician.

At that time it was noted that there were only twelve Registered In-

halation Therapists in the State, that only one Junior College had estab-

lished a program, and it was less than a year old.

One of the recommendations of the survey was...

"High schools, junior colleges, senior colleges and universities are

all around us. They are the 'mainstream' of education. If we are going



to have quality allied health personnel in sufficient numbers to meet our

needs, it is necessary to work with these institutions and help them ful-

fill their and our responsibilities. This will require a willingness to

develop new patterns, modified ap roaches, shedding trappings of tradition,

melding discipline 'judgment' relative to manner utilized in the education

and training of allied health personnel."

In the spring of 1968, Galveston College sent a survey to 55 hos-

pitals, cynics and nursing homes in the surrounding area. The survey

is reproduced in Exhibit I with the results in Exhibit 2. Although the

completed survey did not show needs for the occupations now offered by

Galveston College in great numbers, there was a need for the following

type:. of personnel: EEG technicians - 3; Occupational therapy assistants

- 2; Physical therapy assistants - 11; Social work assistants - 3; In-

halation therapists - 44; and Radiologic technologists - 29. These sta-

tistics were projected throughout a three year period.

The Medical Branch had the desire to enter into the program wit

Galveston College and had the technically qualified instructors already

employed. It may be that a medical facility indicates it would like to

train students in a particular field; however, the instructional person-

nel may lack the TEA qualifications necessary to teach health care courses.

This is one of the fYrst standards to meet when curriculum planning is in

the early stages.

3. Classrooms, libraries...laboratories, instructional equipment,
supplies, teaching aids and other materials will be adequate
in supply and quality to enable thoLe who are to be trained
to meet the occupational objective for which the education
is intended.
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For Galveston College to furnish the medical equipment and teaching

aids necessary i training of a small number of students, the costs

would be prohibitive. However, the Medical Branch had these requirements

in use which the students could utilize in their clinical training. An-

other facet is the example with the electroencephalography program. A

maximum of-four students may be in the program at one time because there

are four machines in the department.

4. The instruction will be conducted and supervised by pro-
perly qualified teachers and supervisors.

The instructors at Galveston College are certified through the

College. Clinical faculty also must conform to standards ',:hid are es-

tablished by the professional organizations or by the AHO program itself.

5. Evaluation of the program of instruction will be made period-
ically on the State level and continuously on the local level
with the results being used for necessary change or improve-
ment in the program.

The curriculum and teaching methods are constantly undergoing eval-

uation within the AHO program. These will be discussed in later chapters;

however, it briefly is noted that students submit diaries covering all the

experiences they have had end instructors periodically submit evaluations

on the students and on the level of teaching within the program. Curri-

culum changes and course content restructuring have resulted from these

critiques.
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SERIES 1000 - PROGRAMS

Application fo- New Programs - 1020

Application for new programs will be made on Texas Education
Agency form No. VJE-00l entitled "Application for Approval of
a New Technical-Vocational Program."

The application form has changed only slightly since the applications

were made for the first AHO programs. The new application is given as

Exhibit 3 but contains the data from one of the original applications made

from Galveston College. Because this was an entirely new concept in post-

secondary education, there were many meetings between Galveston College

administrators and the Texas Education Agnecy. The application was the

culmination of this work. The Agency was much more informed about this new

program than is shown on the application. It is best to discuss a pro-

posed program with the Texas Education Agency before beginning any official

fiction.

Each program application must contain the recumendations of the
local advisory committee.

In the TEYP.S STATE PLAN FOR VOCATIONAL EDUCATION, program advisory

committees are defined: Any vocational p:ogram shall be operated with
the advice and counsel of an advisory committee,
and will be composed of representatives of em-
ployers and employees from the occupations or
industries related to programs being conducted
or proposed to be offered.

The first Advisory Committee was composed of four representatives

from Galveston College and two from the Medical Branch. Dr. Robert Bing,

Director of Allied Health Programs at the Medical Branch, then in process

of consolidating baccalaureate programs into one school, along with Frank
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Alverez, Pulmonary Technician, was responsiV:e for establishing the cl'n-

icial situations within the Medical Branch. Ruth Bender, director of the

Associate Degree Nursing program, and Dr. J. 0. Ross, Dean of Galveston

College contributed administrative and educational program ideas. J. H.

Frazier, director of occupational education was the coordinator for the

program and TEA liaison. Gene Moore, director of Student Personnel Ser-

vices, represented the vocational counseling required by the TEA.

The current advisory committee membership s:

Robert K. Bing, Ed.D., Dean, School of Health Sciences

James Frazier, M.Ed., Dean of Occupational Education, Galveston

College

Dorothy J. Denn, OTR, Director of Technical Education, Occupational

Therapy Assistant

Janice Toms, B.S., P.T., Director of Technical Education, Physical

Therapy Assistant

Roy J. Mentz, A.R.I.T., Director of Technical Education, Inhalation

Therapy

Gloria Haywood, M.S.S.W., N.A.S.W., Director of Technical Education,

Community Health Worker

Juaneva Novak, R.N., Director of Technical Education, Encephalography

Technology

Mary A. Sanderson, R.T., Director of Technical Education, Radiology

J. Cantwell, M.P.O.T. Chairman, Department of Associated Health Oc-
cupations, Galveston College and
School of Allied Health Sciences

Robert N. Cooley, M.D., Chairman Department of Radiology

Melvin Schrieber, M.D., Radiologist

John A. Jenicek, M.D., Associate Professor, Anesthesiology

In addition to this AHO Advisory Committee, there are advisory commit-

tees for each study track. These committees are composed of the Director



of the AHO program, AHO faculty members and heads of departments in which

the AHO progra- is administered. The duties of these committees are:

1. Continuous evaluation of content and presentation of

both the core curriculum and the study track curricula.

2. Evaluation of student's performance in the core curriculum

as acceptabiz for admission into the individual study track

curriculum.

3. Review of student's performance in the study track curri-

culum prior to granting of degree and certificate of pro-

ficiency.

4. Study investigate and determine the feasibility of adding

new curricula to the Associated Health Occupation program.

The committee meets monthly with the additional meetings when needed.

Each course proposed for a program for which application is
being made must be fully described so that its major content
can be determined. The number of hours of instruction in lec-
ture and laboratory must be shown for each course.

Each application submitted for individual study tracks contained

information on all courses to be given (see Exhibit 3 for pulmonary ther-

apy example). Before school opened, the TEA had sanctioned some changes

in the curriculum; subsequent changes have been made with TEA approval.

It is essential that these proposals be submitted at least
four months in advance of the proposed beginning date.

Although the final submission of the application and awoval of the

program occurred one month from the college fall term opening much ground-

work had been laid, and the TEA had been closely following the planning

of this curriculum. It is the feeling of the AHO program advisory commi-

1146



tee that a year should be allotted for the planning and implementation of

a program which has been approved. Since this program was new and no

guidelines were established, it i_ oTAy now in retrospect that this pro-

vision should be enforced.

Student Contact Hours - 1031

A student contact hour is one hour in which a student has con-
tact with an instructor. Lecture and laboratory hours are count-
ed in the same manner. In cooperative programs, the hcurs a
student spends in a training station or internship, which is
supervised by a college coordinate or instructor are counted
as student contact hours. The minimum number of contact hours
for any program is specified by the curriculum standards for
that program.

Within the AHO program, contact hour requirements are given for each

study track. The reason for the separation is that professional accre-

ditation standards call for different clinical hours. Radiologic techno-

logy requires 2153 contact hours in hospital practicum; inhalation therapy,

2000 hours; occupational therapy, 7E.) contact hours; physical therapy, ap-

proximately 750 hours.

In clinical areas, study-': contact hours are set up and maintained

by the faculty member in charge of the individual study track program.

Students, as well as their immediate instructors, keep record of the time

spent in the clinical situations. When students are in their individual

study tracks, these hours are clocked with no excused abs(Jices. Studenti

must make up hours missed to conform to the total nut7iter of hours required

for professional certificaticu.

Curriculum Sequence - 1032

In any two-year program, the sequence of the curriculum will be
such that students will develop some basic marketable skills
during the first year.
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Because the students who dropped out of the AHO program at the end

of the first. -3r Jd so with suspension or probation for scholastic fail-

ure, the effectiveness of the cu::,ilculum cannot be documented. However,

since nursing medical terminology, ethics and group dynamics are

part of t e core curriculum, students could be eligible to enter a health

care facility as a nurses aide or ordei-y, working in child or gereatric

care centers, or perhaps with a knowledge of office skills, could seek

employment in a doctor's office.

Preparatory Classes - 1050

Classes may be integrated or specialized in terms of subject mat-
ter. For example, students may attend a number of specialized
content classes or block-of-time approach may be follower' in
which students receive all their instruction from one instructor
during a multi-hour session.

Fir :t semester classes of Interdisciplinary Health Concepts and

Interd plinary Health Practices are given concurrently. These classes

are scheduled for three hours, three times a week. By the end of the sem-

ester, the specified number of hours of lecture and lab (clerkships) ful-

fill requirements for the courses. subject matter for the two courses are

combined to give the lecture and the laboratory experience continuity.

Class size will not exceed 24 students for lab except in those
experimental or other type programs having prior approval of
the Texas Education Agency. If fewer than 24 student stations
are provided, enrollment will be limited to the number pro-
vided.

The problem with numbers is not with the academic courses, but with

laboratory situations. When stud.:,its in their initial year are rotated

through various hospital departments, the number of students which can be

effectively handled (since the hospital is in operation and the students

are there as observers only) may be only five or six. Therefore, rotation
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periods are set up, and the class is divided into groups. As in physical

therapy, part of the students may be viewing operation of the Hubbard tank

while others are in the mat room, the gym, or the treatment room. Then

they are all rotated so they experience the entire clinical setting.

Classes will be presided over by teachers meeting the qualifi-
cion requirements set forth in Series 3000 (Local School Pee-
swinel).

There are some deviations to this stipulation in the clinical areas.

Discussion will be in the Series 3000 part of this chapter.

All students will be placed in classes on the basis of a formal
program of ialJation.

Students entering the AHO program are required to furnish entering

credentials to the college (high school diploma/GED, ACT scores ar' trans-

cripts of brudous college work, if any). They also undergo vocational

counsel; ; the College. Upon completion of the above and upon recom-

mendation of the vocational counselor, the student wishing to enter the

AHO program must undergo an interview and evaluation with one or more fa-

culty members of the AHO program. These students are also required to

have a physical examination.

Lecture classes will be limited to a siz4: which is comensurate
with the type of program, the adequacy of the lecture facility,
and the method of presentation. Me vocational dean or direc-
tor must use discretion in establishing maximum limits.

To this point, there have been no classes which have exceeded the

physical limits of classroom space. When this does occur, there will be

more than one class offered. At this time, limitations are not set by

classroom space but by the numbers of students which the Medical Branch

can accommodate in the clinical areas of the separate study tracks.
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Maximum student capacity in the clinical areas is as folio,

Occupational Therapy - 10

Physical Therapy - 2

Inhalatin Therapy - 10

Radiologic Therapy - 40

Merta7 Health Worker - 4

Orthotics Technician - 2

Management Assistant - 4

Electroencepholography - 4

The occupational objective of each student in full-time prepara-
tory training will be a matter of school record. The objective
may be either for a specific occupation or a family of closely
related occupations.

The permanent record of any student in this program, for the first

year, states the field of study in AHO. The second year this is changed

to the individual study tract, i.e. Physical Therapy, Orthotics, Community

Health, etc.

Internship - 1052

In an internship, cooperative, practicum, or other meaningful
work experience program, the hours of internship should nor-
mally be between 8:00 a.m. and 6:00 p.m., Monday through Fri-
day. If the student works before 8:00 a.m. and after 6:00 p.m.
or on Saturday, Sunday or holidays, the time may be counted as
internship only if a full-time faculty member, fully qualified
in the program, is on duty and coordinating the work experience
of each student.

The study tracks involving x-ray and inhalation therapy do involve

students at work on Saturday, Sunday and holidays. To achieve the mini-

mum number of contact hours required for accreditation by national organi-

zations, it is necessary to schedule clinical activit!' during these times.

A full-tim faculty member is not on duty on weekends; however, the

student still achieves meaningful work experience because (1) the student

works directly with a registered or qualified professional (one who has

consented to be a member of the faculty without salary ((training sponsor))

as part of national registry standards and (2) the diaries of the students
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and evaluation by th-7, -=acul,y member (training sponsor) indicates the qual-

ity of experience, whicA the technical director constantly checks.

Fcr exemple, a student in radiologic technology woold report in his

diary i47 he were left unsupervised or if he were made to stay in the dark-

room if his clinical assignment was for another area. The registered tech-

nologist in : :s evaluation would report if the student did not perform as

he should. The technical director then is able to evaluate the experience

of each student and can correct any deficiencies of performance from teach-

er and student alike.

Additionally, the program advisory committee feels that, since health

care is not limited 8 to 5, Monday through Friday, the student should ex-

perience the "real world's" occupational conditions. Not more than eight

percent of the student's total clinical time is spent in weekend and after-

hours work.

Part-time instructors will not be approved to coordinate the in-
ternship or work experience of students.

In the AHO program, the salaries of all full-time technical directors

are paid by Galveston College and by the Medical Branch. The AHO Director

and technical directors then are accountable to both institutions. Clini-

cal instructors (training sponsors) are interviewed for employment by AHO

staff and are hired with the concurrence of both facilities. Depending

upon the size of the 'rogram in a study track, it is possible the Medical

Branch Technical Director can also function as the AHO Technical Director

(i.e. electroencephalography).

Students who are employed full-time or who have previous work
experience may receive advanced standing credit or placement
in lieu of the internship portion of a program, Advanced
standing examinations will be chosen or developed by the post-
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secondary institution granting advanced standing.

There are 17 employees at the Medical Branch who have professional

certification (i.e. radiologic technologists) and who are enrolled in

Galveston College classes to take academic courses required in the AHO

Associate Degree program. When academic work is completed, they will be

given a challenge examination (advanced standing) which covers the courses.

Should they succeed in passing this examination, the internship will be

waived, and the Associate Degree in Applied Science awarded.

Priorities 1070

In developing new programs, consideration will be given primarily
to the occupational needs of students within the community. Se-
condary consideration will be given to the employment needs of
the community and the state.

Galveston was fortunate to have a health occupations education pro-

gram within the high school. The desire to students to pursue a health

career future was apparent. Also, the employees in health facilities had

expressed the wish to have education available to them that would help

them to better themselves without having to leave Galveston. Most of them

could not afford to do this anyway. The survey of health care needs of

the area indicated a need for trained semi-professional and professional

employees.

Health Occu ations - 1700

All health occupations programs must prepare the student to
be licensed or certified by the statutory licensing board or
agency of Texas or by an organization with a reputable or wide-
ly recognized certification when State licensure is not required.

When establishing the curriculum for AHO, the requirements for train-

ing of licensing or certification associations were studied and each re-

quirement was met or exceeded in the total training program (see indivi-

dual study track chapters). 1..L52
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SERIES 3000 - LOCAL SCHOOL PERSONNEL

The requirements for Series 3000 Local School Personnel are fol-

lowed by the Associated Health Occupations Program; however, since this

is a new concept, there is a new position between the "Dean, Director or

Supervisor" and the "Instructional Personnel." The following chart shows

the positions listed by the TEA (shaded areas) as well as the positions

which have been created to allow the AHO program to function efficiently.

Dean of
Occupational Education

Chairman, AHO

Technical
Director

0.T.

,
e

Technical Technical Technical Technical Technical
Director. Director Director Director% Director

P.T. I.T. 'R.T. .E.G. C.H.W.

Instructor
Orthotics

Clinical Clinical Clinical Clinical Clinical Clinical
Faculty Faculty Faculty Faculty Faculty Faculty

Ancillary Personnel Approval - 3101

Each school must obtain prior approval of the Department of Oc-
cupational Education and Technology of the Texas Education Agency
before employing individuals as administrators, supervisors, coun-
selors, or in other positions if any part of their salaries is to
be paid from funds appropriated for vocational education.
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Qualifications of Local Deans, Directors or Supervisors - 3120

Deans, Directors or Supervisors of Vocational Education shall

hold a minimum of a master's degree from an accredited college

or university, shall have at least 3 years of successful exper-
ience in business or industry, and shall be knowledgeable in and

have an understanding of the vocational education program of the

state. Deans, Directors or Supervisors of Vocational Education
shall also have at least three years of teaching or administra-

tive experience in vocational education.

These are the qualifications set forth by the TEA for Deans of Post-

Secondary Institutions who are in charge of all the vocational education

programs. It does not necessarily have to apply to the AHO Department

Chairman.

Instructional Personnel Approval - 3201

Each school must obtain prior approval of the Department of Oc-

cupational Education and Technology of the Texas Education Agency

before employing individuals as teachers if any part of their sa-

laries is to be paid from funds appropriated for vocational edu-

cation. This requirement applies to both full-time and part-time

teachers.

Qualifications of Teachers of Health Occupations 3230

Teachers of other health occupations shall be professionally pre-

pared in the occupational area, have a baccalaureate degree from

a recognized college or university with not less than two years

recent successful experience beyond basic professional education.

They shall also be licensed or certified by the recognized licen-

sing board or agency of Texas or by an organization designated by

the United States Commissioner of Education as a nationally re-

cognized accrediting agency or association when State Licensure

is not required.

Experience may be counted in lieu of a baccalaureate degree. The

applicant will be evaluated on individual merit and ability when

the health occupation does not require college preparation.

All technical directors and paid instructional personnel have received

the approval of the TEA. (See Exhibit 4 and Exhibit 5 for a sample appli-

cation and letter of approval respectively). Those in the clinical setting

who are faculty without salary are selected utilizing the above TEA require-
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mental Technical Directors and clinical faculty (training spon-

sors) and communicate to them the policies of the administra-

tion.

6. To assist in evaluation of instruction.

7. To work with the teaching faculty and the librarian in the ac-

quisition and use of instructicoal media and materials.

8. To assist in recruiting instructors.

9. .To assist in preparing the program of classes and final examin-

ation schedules.

10. To assist in assigning instructors to classes.

11. To teach classes as needed.

12. To prepare reports as requested.

13. To assume special responsibilities on assignment by their su-

pervisors.

Duties of Instructional Personnel - 3204

1. Working with guidance counselors, instructional personnel

may interview prospective students to determine their inter-

ests and potential to profit from a specific instructional

program.

The student wishing to enter AHO must have an interview with one or

more faculty members. A report on each interview is made by the faculty

member. This report(s) is reviewed at the time the student is evaluated

for acceptance in the program. Although the faculty member is trained in

only one AHO track, the interview is conducted with the entire program

paramount, and no preference is shown except perhaps by the student.

2. Shall carry out an instructional program designed to develop

vocational skills, technical knowledge, or to impart other

desirable knowledge, in accordance with an organized course

of study based on an analysis of the occupation taught or

knowledge needed in relation to the occupation.

118-6
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Using the requirement of Galveston College Associate Degree program

and the standards of accrediting professional organizations, the Dean of

Occupational Education and Departnental Chairman design the course of

study with the Technical Director. The checks and balances (student

diaries and faculty evaluations) assure the student of quality instruc-

tion and supervision.

3. May provide consultative and/or technical assistance or
instruction to ... other groups in the service area of
the school.

Time is a factor with clinical instructors when giving consulting or

technical assistance. The clinical faculty is part of the Medical Branch

and requests must be channeled through administration, since many such

appeals are outstanding.

4. Shall cooperate with guidance and counseling officials and
local employment agencies in providing such data and infor-
mation on students as may be needed in the occupational
placement of graduates.

Each profession has its own methods of locating and placing personnel.

At this point the student who graduates has not required the services of

a local employment agency. Should this occur, it is reasonable to assume

that this information will be forthcoming.

5. Shall, when appropriate to the occupation or program
taught, supervise and coordinate the practical work
experience of students receiving training.

This is the duty of the Technical Director who is responsible to the

Department Chairman for this part of the program.

6. M,v provide leadership, direction and supervision to voca-
tional youth organizations which may be operated in the
school.

The Department Chairman serves as sponsor of the Assnciated Health

Occupations organization at Galveston College. Within each study track
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the students also organize into groups under the sponsorship of the Tech-

nical Director. In some cases, these AHO students are in the same organ-

ization as those students studying for baccalaureate degrees. This arrange-

ment is encouraging since it helps to show interaction between the thera-

pist and the assistant.

Additionally, the responsibilities of instructors (Technical Direc-

tors) at Galveston College are as follows:

1. To teach assigned classes in accordance with the course descrip-

tion in the College catalog and the approved course outlines.

2. To maintain accurate attendance and scholastic records and to

submit reports as requested by College officials.

3. To maintain office hours for consultation with students.

4. To attend faculty meetings as scheduled by College officials.

5. To participate in student academic advisement.

6. To participate in the student activity program.

7. To participate in student registration.

8. To present recommendations to the College concerning improvement

of the educational program.

9. To participate in the overall development of the College.

10. To participate in the formulation of the College budget.

11. To participate in College planning.

12. To enforce rules and regulations pertaining to use of, and con-

duct in, their assigned classrooms.

13. To assume special responsibilities upon assignment by the College

administration or Department Chairman.
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EXHIBIT 1

HEALTH OCCUPATION SURVEY
for

THE GALVESTON COMMUNITY COLLEGE
and

THE GALVESTON AREA

PURPOSE OF THE SURVEY:

To acquire information for:

General information for student use in making plans
for Occupational Careers.

Better understanding of the community and area and
its occupational needs by the College.

Improvements of existing Health and Para-medical
Programs.

Justifying the structure of new health and para-
medical programs to meet the needs of the students
and Health Occupations.

1.1_59
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GALVESTON COMMUNITY COLLEGE
Paramedical Admisory Committee

HEALTH MANPOWER SURVEY

Confidential Information: To be used by Galveston Community College
Staff to determine Health Manpower.

1. Hospital or institution:

Respondent:

2. Population of Community:

3. Census:

Title

Date

Distance from Galvesto:1

Bed Capacity: Out-Patient Visits per Year
Emergency Room Visits per Year:
Planned or Projected Increases:

One Year
Five Years
Ten Years

4. Methods of Recruitment of Personnel:

Where:

5. Planned - Projected Development or Expansion of Hospital/Institution
Departments:

Department: Date Description

of Development-Expansion:

6. Most Urgent Personnel Needs:

Category Approximate Number

7. Recommendations - Comments Regarding Health Manpower Survey:

8. If you desire a compiled result of the 'Survey, please indicate:

Yes No
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HEALTH MANPOWER SURVEY

Confidential Information: To be used by Galveston Community College to
determine health occupational programs.

Total Immediate Projected
Occupational Presently Employment Employee
Category Employed Needs Needs

12 mo 24 mo 36 mo

Nursing service
Professional nurses
LVN's or vocational nurses
Surgical technical aide
Nursing assistants
Aides, orderlies
Attendants
Other

Diagnostic Services
Medical technologist
Laboratory assistants
Cytotechnologists
Histologic technicians
EKG technicians
EEG technicians
Other

Therapeutic Services
Occupational therapists
Occupational therapy assistants
Occupational therapy aides
Physical therapists
Physical therapy assistants
Physical therapy aides
Social workers
Social work assistants

Health Manpower survey
Recreation therapists
Recreation therapy assistants
Inhalation therapists
Inhalation therapy assistants
Rehabilitation Counselors
Speech pathologists & audiologists
Prosthetics
Orthotics Technology
Other
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Occupational
Category

Total Immediate Proje:ted
Presently Employment Employee
Employed Needs Needs

12 mo 24 mo 36 mo

Radiology
Radiologic technologists
X-ray assistants
X-ray aides
Radiation therapy technologists
Radiation therapy assistants
Other

Medical Records
Medical record librarians
Medical record assistants
Medical record aides
Medical secretaries
Medical assistants
Medical Records typist
Others
Clerk I
Clerical assistants

Dietary

Dietitians
Food service managers
Others
Supervisors
Head Chef
Baker

Pharmacy
Pharmacists
Pharmacy assistants
Others
Pharmacy Technicians

Dental

Dentists
Dental assistants
Dental lab technicians
Dental hygienist
Others

Clerical

Medical secretaries
Clerks
Receptionists
Others
Clerk typist



Total Immediate Projected

Occupational Presently Employment Employee

Category Employed Needs Needs
12 mo 24 mo 36

Other hospital personnel
Medical Illustrator/photographer
Mental health worker
Medical writer
Public information/

public relations officer
Food service workers
Laundry
Housekeeping
Maintenance
All others not listed

Unit Managers
Unit Clerks



Spring, 1968

EXHIBIT 2

HEALTH OCCUPATIONS SURVEY

conducted by

Galveston Community College
and

Galveston Community College Advisory Committee
for

Health Occupations

The Health Occupations Survey was mailed out to 55 hospitals, clinics and
nursing homes in the surrounding area. Only 15 per cent of these respoo-
ded to the survey. Five health services were contacted on Galveston Island,
and the response was 100 per cent.

The survey results for Galveston Island reflected 73 occupational categories
in the professional health and allied health occupations. Of the occupa-
tional categories listed, the four year professional programs will not be
computed, as the Community College is only interested in the two year or
less than two year terminal type program.

A need was indicated for only nine of the seventy-three categories listed
on the survey, and only those results are shown:

Galveston

Total

Presently
Employed

Immediate
Employee
Needs

Projected
Employee
Needs

12 mo 24 mo 36 mo

Occupational
Category

Professional nurses 332 104 303 280 272
LVN's 294 89 302 288 268
Surgical technical aide 32 3 29 34 34
Aides, orderlies 429 126 214 240 180
Laboratory assistants 112 6 13 5 5
Food service workers 202 58 50 64 70
Laundry 75 21 18 30 20
Housekeeping 237 49 25 68 30
Maintenance 233 34 16 46 16

Surrounding area

Professional Nurses
, 136 14 19 20 15

LVN's 168 23 21 25 25
Surgical technical aides 6 1 2 3 3
Aides, orderlies 251 7 32 39 39
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Occupational
Category

Total
Presently
Employed

Immedi-
Emp'

NeE

jected
loyee
is

mo 24 mo 36 mo

Laboratory assistants 11 3 2 3

Food service workers 81 3 - 5

Laundry 37 5 2 3

Housekeeping 48 2 3 5 8

Maintenance 40 1 2

Galveston and surrounding area

Professional nurses 468 118 321 300 287

LVN's 462 112 323 313 293

Surgical technical aide 38 4 31 37 37

Aides, orderlies 680 133 246 279 219

Laboratory assistants 123 6 16 7 8

Food service workers 283 58 53 64 75

Laundry 112 21 23 32 23

Housekeeping 285 51 28 73 38

Maintenance 285 35 16 46 18



EXHIBIT 3

Texas Education Agency
Occupational Education and Technology

Austin, Texas 78711

Submit in quadrIlDlicate to:
Joseph D. Godsey, Director
Division of Post Secondary

Occupational Education and
Technology

APPLICATION FOR APPROVAL OF A NEW VOCATIONAL-TECHNICAL PROGRAM

Galveston College
Post-Secondary Institution

for a program in
Agriculture
Homemaking
Distribution & Marketing
Health Occupations

Inhalation Therapy

Name of Program (Welding, LVN, Electronics, etc)

Galloton
County

Office Occupaticns
Technical Education
Industrial Education
Community Services

, to begin operationSeptember 1st , 1968 .

Number contact /credit hours per student for total program requested 20.25 per mo.

Length of program: 24 months/M(46MM. Degree or certificate conferred or

awarded at completion: Associate in Applied Science Degree

1. Estimate the number of youth and adults who would be enrolled in the program.

15 Full-time or day enrollment. Part-time or night enrollment.

2. What method was used in determining the estimated number that would be enrolled?

Consultation with the University of Texas Medical Branch School of Allied Health

3. Give the aims and objectives of the proposed training program.

To train individuals to enter the health occupations as inhalation therapists.

4. List Advisory Committee consulted in development of this program.

Name

Frank Alvarez
Dr. Robert Bing
Ruth Bender
Dr. J.O. Ross
J.H. Frazier
'Gene Moore

Title
Pulmonary Technician
Dr. Allied Helath Program
Dir. ADN Program
Dean
Dir. of Occupational Ed.
Dir. of Student Personnel
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Company or Emnlover

UofT Med. Br, Galveston
UofT Med. Br.,Galveston
Galveston College
Galveston College
Galveston College

Servs. Galveston College



5. Has there been a recent Texas Education Agency-assisted occupational survey for your

school? Yes No x

6. Has the Texas Employment Commission conducted a manpower forecast in the area served

by the school? Yes No y

7. Has training offered in this proposal been JO ri in either the survey or fore-

cast listed above? Yes No x (In le al ;:e of this identification in a

valid survey or forecast, has need been esta, in some other way [for example,

training requested by specific businesses or industry]? If so, please show on an

attachment how this need was established.) Need was established after consultation with
St.Mary's Hospital,U.S.Public Helath Hosp.& UTMB Hosp at Galveston and School An.

8. Describe briefly the facilities and equipment that are or will be made available or

this training. Facilities and equipment required for all laboratory work will
be provided by the University of Texas Medical Branch at Galveston, Texas, and
classrooms by Galveston College.

9. Estimate of cost:

Instructional cost first year (fTtWe cost $8,00) $1,100 00
Cost of major and minor equipment,

and supplies (attach list with
realistic per item estimate) No cost for 1st Yr. operation

Supervision and administration
(if part-time supervisor is to No cost for 1st yr. operation

be used)

TOTAL

10. Attachments:

a. The proposed vocational course of study, or

$ $1,100.00

b. The proposed curriculum with a description of each course for which-reimbursement

will be requested.
Attachment "A": Curriculum Outline and Course Descriptions

Funds for the operation of this program are provided in the state appropriation for the

local education agency and from contingency funds which may be available.

Date of Application

Recommended for Approval

July 10th 1968

, 19

Approved for State Board , 19

M. M. Plexco

President

Director, Division of Post Secondary
Occupational Education'and Technology

Associate Commissioner for
Occupational Education and Technology
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ATIACHMENT "A"

INHALATION THERAPY TECHNOLOGY

._ar

First Semester

Engl. 131 Composition and Grammar 3-0 3

Biol. 143 Anatomy and Physiology 3-3 4
AHS 131 Introduction to Patient Care 3-0 3

AHS 161 Introduction to Allied Health 5-6 6

Sciences

16

Second Semester

Engl. 132 Composition and Rhetoric 3-0 3
Biol. 131 Microbiology 3-0 3

AHS 132 Advanced Patient Care 3-0 3

Sv.SC.131 Survey of Physical Science 3-0 3

I.T. 141 Pulmonary Therapy Funaamentals I 3-6 4

16

Summer School

I.T. 164 Pulmonary Therapy Fundamentals II 2-30 6

Soc. 131 Intro to Sociology 3-0 3

9

Second Year

First Semester

Psyc. 131 Introduction to Psychology 3-0 3

I.T. 241 Pulmonary Therapy Principles I 1-8 4
I.T. 243 Pulmonary Therapy Techniques I 1-8 4
I.T. 246 Clinical Application I 1-8 4

15



Jecond Semester

Govt. 131 Sur, y of Government 3-0 3

I.T. 242 Pulmonary Therapy Principles II 1-8 4

I.T. 244 Pulmonary Therapy Techniques II 1-8 4

I.T. 247 Clinical Application II 1-8 4

15

Summer School

I.T. 264 Clinical Practice 2-30 6
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ALLIED HEALTH SCIENCE COURSES

AHS 131 INTRODUCTION TO PATIENT CARE

Definition of patient care and how it is provided; the
patient-centered therapeutic environment; the establishment of a thera-
peutic relationship; basic fundamentals of patient care.

Credit Hours 3

AHS 132 ADVANCED PATIENT CARE

Basic patient care in common conditions; variations in pa-
tient needs relative to age and mental status; affecting the team rela-
tionship.

Credit Hours 3

AHS 161 INTRODUCTION TO ASSOCIATED HEALTH SCIENCES

Orientation to hospitals and health care concepts; history,
philosophy and scope of disciplines being considered; other health care
professions; ethics and professional responsibilities; legalities; other
community agencies; assistant's role; overview of future plans; team con-
cepts; medical terminology.

Credit Hours 6

AHS 162 HEALTH CONCEPTS WITH CLINICAL PRACTICE

Normal physical growth and development; normal personality
development; medical aspects of physical and psycho-social dysfunction;
emergency care (first aid); safety precautions; team concepts; the com-
munity's role in health and disease; clinical practice to include clini-
cal conditions, how to observe; skill instruction in major media; prac-
tical experience in clinical work.

Credit Hours 6

SV SC 131 SURVEY OF PHYSICAL SCIENCES

Understanding the physical world; basic theories and princi-
ples; basic physics and chemistry, mechartics; temperature, sound, elec-
tricity and light; chemical change; classification; inorganic and life
chemistry; mathematics, including basic algebra and trigonometry; the
exponential system.

Credit Hours 3

1170
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IT 141 PULMONARY THERAPY FUNDAMENTALS I

Cerebrospinal stimulants, depressants; adrenergic drugs;
pathophysiological basis for humidification and aerosol therapy; physi-

cal factors of deposition; methods of production of aerosols and humidi-

fications; administration of humidity and aerosol therapy; specific clin-

ical problems.

Credit Hours 4

IT 164 PULMONARY THERAPY FUNDAMENTALS II

Mechanics of respiration; central chemical regulation physio-
logical basis for oxygen; carbon dioxide and helium therapy; diagnostic

procedures; complications of airway maintenance; gases supply systems;
flow regulating apparatus; analysis of gases; specific clinical problems;

beginning practical experience in the inhalation therapy clinic.

Credit Hours 6

IT 241 PULMONARY THERAPY PRINCIPLES I

Respiratory mechanics in resuscitation; pulmonary and systemic
circulation in resuscitation; cardiopulmonary resuscitation; techniques for

use of IPBM apparatus; physiotherapy (respiratory); hazards to IPPB therapy;

special conditions and specific therapy.

Credit Hours 4

IT 243 PULMONARY THERAPY TECHNIQUES I

Control ventilation; controlled versus assisted ventilation;
ventilators classifications; techniques in clinical application; respira-

tory acidosis and alkalosis; methods of blood-gases analysis; physiologi-

cal basis for spirometry; techniques in use for spirometry; equipment;

application and interpretations.

Credit Hours 4

IT 246 CLINICAL APPLICATION I

Cleaning and sterilizing agents; cleaning and sterilization
of pulmonary therapy equipment; electrical principals, mechanical princi-

pals; maintenance and repair of pulmonary therapy equipment; communication
skills; basic record keeping; ethics; the role of the PT assistant and his

relationship to the profession.

Credit Hours 4



IT 242 PULMONARY THERAPY PRINCIPLES II

Symptoms and signs of respiratory diseases; history assess-
ment; physical examination; radiological assessment; clinical-pathological
assessment; pulmonary functional assessment; bronchial diseases:
ary vascular diseases; cardio-respiratory insufficienn, AC.ion LeLh
nique; chest drainage; methods and therapeutic hypothermia; techniques of
eiectrocardiagram and interpretations.

Credit Hours 4

IT 244 PULMONARY THERAPY TECHNIQUES II

Organization in emergencies clinical evaluation; pharmocology;
oxygen therapy; tracheotomy; ventilation; patient care; complications of
pregnancy and delivery relation to pulmonary therapy; pathophysiology of
the cardiopulmonary system in fetus, newborn, and adolescent; respiratory
problems and therapy for newborns and adolescents.

Credit Hours 4

IT 247 CLINICAL APPLICATION II

Preoperative and postoperative pulmonary therapy care; effects
of anesthetics on respiration; pulmonary complications postoperative and
therapy; specific care in general; thoractic and neurological postoperative
patients; clinical applications.

Credit Hours 4

IT 264 CLINICAL PRACTICE

Therapeutic exercise for specific patient problems; massage;
practical experience in specialized areas; techniques of teaching; ele-
ments of supervision; physical patient management; body mechanics; care
of equipment.

Credit Hours 6



July 19th, 1968

Mr. Joe Godsey, Director
Post Secondary Prot ram Development
Texas Education Agency
Austin, Texas 78711

Re: New Programs in Health Occupations

Dear Mr. Godsey:

Enclosed are the five new Health Occupations, Para-medical programs.
These programs are included in our annual contract as we discussed.
Regarding item nine of the contract, the '68-'69 instructional cost
will be as shown, as we have included the future instructional cost.

Our plan for the first year is to limit enrollment to 30 students.
For the future, we hope to develop a complete core curriculum for
health and para-medical programs as we anticipate our enrollment in
the health areas to increase 10 to 20 per cent per annum for the

next several years. In fact, we estimate a total enrollment in all
health programs to reach approximately 350 plus by '69-'70. Other

programs are now being planned for next year and the future.

If further information is needed regarding these five programs,
please call on us.

Sincerely,

J. Ali. FRAZIER
Director of Occupational Education

JHF:bn
CC: Nor. Plexco

wDr. Ross

-56- 1173



Level. of Interest
Secondary
Post-Secondary

Assignment Interest
Teacher
Supervisor
Counselor
Administrator

Area of Interest

(Subject or Program )

1

-XH-BIT 4

)1 CATION AGENCY
DEPARTNIEN I OF 0CC IPATIONAL EDUCATION

AND TECHNOLOGY
201 East 11th Street
Austin, Texas 78701

Statement of Qualifications

Attach

Picture

Here

Last Name First Name . Middle Initial Social Security Number

Street Address City State 4ip Code Phone Number
3. American Citizen: Yes No Male Female Married Other

Date of Birth.

4. Exact position for which you wish to qualify:

5. Name of occupation in which you have had most experience

6. Dots t..is occupation require a license or registration? If so, give name ef license or registration, number, and

State:
( Teacher, Nurse, Master Plumber, Etc. )

Vage- earning expeiience in occupational field for which application is being made

7. -reaching Experience: In field for which application is made years. In other fields years, Attach a

copy of reacher Service Record, TEA Form FINANCE 076 (Revised '63 ).

8. Education: High School Attended:
State

9. Did you Graduate?
Name of School

When

10. Trade School, College or University Attended

t ity

Semester Hrs.
Dates Completed Degree-Late

11. Bachelor's Degree: Major Minor

12. Master' s Degree: Major._ Minor

13. Doctor' s Degree: Major Njinor
(Attach transcript of all college work completed. )

14. If a member of a labor, technical, civic, professional, or other organization indicate names

15. Describe experiences with young people in clubs, such as Y.M.C.A., church, scouting, etc.,:

TEA-428 IA_ 74
VP 0-020
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TEACHING CERTIFICATES HELD

Regular
List Ail Certificates Other Than Vocational Certificate Number

Vocational Subject ----Kind
Date Issued Temp. or Perm. Certificate Number

NOTARY'S ACKNOWLEDGMENT

State of Texas

County

swear that (1) the above information is to the best of my
(Name in Full)

knowledge a true statement of facts c mcerning date and place of birth, education, occupational experience and teaching
experience; (2) I understand any deficiency found in this Statement of Qualifications may disqualify me for consideration
as a vocational teacher in a public school or junior college; and (3) I understand that one requirement for Vocational-
Technical Teachers is to complete specialized teacher-training courses at an approved educational institution, or
workshops conducted or sponsored by the Texas Education Agency.

Signed
( Name in Full )

Sworn to me this day of

19 Notary Public

TO BE COMPLETED BY EMPLOYING INSTITUTION

If approved by the Texas Education Agency, this applicant will be considered for employment in the position for which

approved. Employment to begin

Date Signature of
Local Administrator of Vocational-Technical Programs, Superintendent of Schools,
President of Junior College.

Name of employing institution
DO NOT FILL IN BELOW THIS LINE

Considering personal characteristics, occupational experience, educational attainment, and other factors, indicate your
evaluation of this person to become a successful vocational education teacher:

(1) Above Average (2) Average

(3) Below Average (4) Very Poor

Examining Committee

Signed
(Committee Chairman or Interviewer)

RECORD OF EXAMINATION

Results of Examination
1. PRACTICAL

State Satisfactory or Unsatisfactory

2.
TECHNICAL

State Satisfactory or Unsatisfactory

3

4
REMARKS

111111111011111111111111111111111 1111111111111111111W

Date Approved
Voratioral Program Director of TEA



EXHIBIT 5

Texas Education Agency

Dear Sir:

STATE BOARD OF EDUCATION

STATE COMMISSIONER OF EDUCATION

STATE DEPARTMENT OF EDUCATION

Re:

Position:

201 East Eleventh Street
Austin, Texas

78701

A Statement of Qualifications for the above named person has been received
and processed.

1 I

1

The individual meets all the requirements established for this
position by the State Plan for Vocational Education and is approved.

The individual does not meet all of the requirements established for
this position by the State Plan for Vocational Education. Subsequent
approval will be contingent on the person's

Securing additional acceptable work experience.

Securing additional acceptable formal education.

Other

The person does not meet the requirements established for the position
by the State Plan for Vocational Education and is not approved.

Sincerely,

Elbert M. Marcom, Director
Health Occupations Education

EMM:ag

-61- 1-178



CHAPTER 3

THE CORE YEAR

The Associated Health Occupations Program was founded with the idea

that several students in different fields of health care study could come

together for common classes in related subjects. This would eliminate

duplication of teaching in the separate fields as well as to satisfy mini-

mum enrollment requirements for academic courses at Galveston College.

These common courses or the core curriculum has been carefully de-

signed to offer the student the opportunity to investigate the fields of

health care available in the AHO program, to give the student a basic health

care background so he can interrelate with professionals for a more reward-

ing learning experience, and to expose the student to the psychological and

sociological factors which are prevalent whenever there is illness.

Included in the core curriculum are those courses required for grad-

uation from Galveston College.. The flexibility of the AHO program permits

the student to decide his future and establish his degree plan for an As-

sociate in Arts (A.A.) Associate in Sciences (A.S.) or Associate in Applied

Science (A.A.S.) degree. Counseling before and during the student's tenure

helps him to choose his individual route. The A.A. and A.S. degrees are

for those students wishing to continue their education beyond the junior

college level and require courses which are transferrable to other insti-

tutions. Although additional time may have to be invested toward the A.A.

degree, it is still conceivable that the student can graduate after an ad-
,

ditional summer or one more semester. The same is true of the A.S. degree;

however, there is one free semester during the summer that the student could

possibly complete the additional requirements.



The Associate in Applied Science degree is the curriculum the AHO pro-

gram generally follows, and this plan will be used in discussions of the

core year.

The three plans and required semester credit hours, contained in AHO

are shown as follows:

Associate in Arts

AHO

English 6 composition and rhetoric 6*

6 literature

American History 6

Government 6 6

Foreign Language 14

Natural Science 16 or 8 and 16**

Mathematics 6

Physical Ed 2 2

Elective 6 - 8 8

Associate in Science

AHO

English 6 composition and rhetoric 6

6 literature

Engineering Majors 3 composition and rhetoric 3

3 literature 3*

American History 6

Government 6 6

Natural Science 8 8

Mathematics 6

Physical Ed 2 2

Electives 24 24

NEEDS

6

6

14

26 hours

NEEDS

6

6

3

15 hours

students may take the second semester of composition and rhetoric or

literature instead of technical writing.

** depending upon study track this can be fulfilled since there are 15

hours in natural science and 6 hours in math offered.



Communications
Government 233 or

Govt. 231 & 232

Associate in Applied Science

6

AHO

6

3 or
6

The core courses also serve to satisfy some requirements for certi-

fication by national agencies which govern professions of physical therapy,

occupational therapy, radiologic technology and inhalation therapy (the

other study tracks do not have national certification requirements). When

the certification requirements are listed side by side, the similarities

are show below:

Physical Occupational Radiologic Inhalation
Therapy Therapy Technology Therapy

Orientation x x x
Administration x x
Ethics x x x
Anatomy and

Physiology
Emergency Care

x x

x

x x

Nursing Procedures
Terminology

x

x

x

Psychology
Sociology

x
x

x x

Because all these subjects would tend to "round out" the student's

abilities and knowledge for a health care employment, it was decided to in-

corporate these requirements into the core curriculum and these courses are

shown below:

COURSE

AHO 141 - Interdisciplinary Health Concepts -
Introduction to Health Occupations

AHO 132 - Interdisciplinary Health Practices
Specialized Clerkships

-65- 11E1

SUBJECT

(Orientation, Adminis-
tration and Ethics)

(Orientation, Adminis-
tration and Ethics)



COURSE SUBJECT

AHO 143 Interdisciplinary Health Concepts (Emergency Care, Nursing
Procedures, Terminology)

AHO 134 - Interdisciplinary Health Practices

BIO 143 Anatomy and Physiology (Anatomy and Physiology)

RIO 144

PSY 131 - Introduction to Psychology (Psychology)

SOC 131 - Introduction to Sociology (Sociology)

Therefore, the core curriculum is as follows:

Core Curriculum Outline

First Semester

AHO 141 Interdisciplinary Health Concepts - Introduction to Health
Occupations

AHO 132 Interdisciplinary Health Practices - Specialized Clerkships

BIO 143 Anatomy and Physiology

ENG 131 Composition and Grammar

SOC 131 Introduction to Sociology

Second Semester

AHO 143 Interdisciplinary Heaith Concepts

AHO 134 Interdisciplinary Health Practices - Introduction to Patient
Care

BIO 144 Anatomy and Physiology

COMM 132 Technical Communications (or ENG 132)

PSYC 131 Introduction to Psychology

First Summer Session

Option courses, make-up or courses toward A.A. or A.S. degrees, or free
time.



Second Summer Session

AHO 155 Applied Health Concepts in Practice

SECOND YEAR

First Semester

GOVT 322 Survey of American and Texas Government and Constitution

Study tracks also require other college courses. These are

listed as option courses since they are specifically for one or more areas

and cannot be considered as a requirement for the general health care know-

ledge of all students.

Option courses are:

College Algebra 141 or Business Mathematics 133

Psychology 231, Child Growth and Development

Chemistry 141 or Physical Science 231 and 232, Physical Science
for Health Occupations

Biomedical Physics 231 and 232

Microbiology 135

Psychology 232, Social Psychology or as specified by the indi-
vidual study track

General Courses

All courses with the exception of the AHO courses, are taught at Gal-

veston College as part of the general curriculum offerings of the institu-

tion. With the structuring of the AHO courses which are Monday, Wednesday,

and Friday, 1-4 p.m. at the Medical Branch, most of the students have the

same class schedules; however, they are not required to attend the same

classes at the college.

1183



Almost half the AHO students enrolled in the program since its begin

ring had taken previous college courses, and if they had already taken

courses comparable to those required, these student either took other

courses toward the A.A. or A.S. degrees or none in addition.

To satisfy the requirements for national certification, the AHO de-

partment chairman checks with the instructors of the general courses to be

certain the subjects needed by the students are covered in the courses.

National standards require that course syllabi be submitted with survey

material compiled for acceptance of an accredited teaching facility.

Since every national certifying association requires Anatomy and Phy-

siology, the course syllabi are shown in Exhibits 1 and 2.

AHO COURSES

FIRST SEMESTER

The first semester of AHO courses is designed to acquaint the student

to the world of health care and to give him an idea of what his profession

of choice: will involve. The courses, AHO 141 and AHO 132 are given con-

currently, MP, 1-4 p.m.

The courses are divided into lecture (AHO 141) and laboratory or clerk-

ships (AHO 132) (Exhibit 3 & 4). Although the course content has been ba-

sically the same, the presentation of the material and related clerkships

have been changed.

The students were the ones to alter the presentation of the subject

matter. Their input into the program is welcomed by the faculty, and when-

ever deemed pertinent, the faculty adjusts to student desires.

In 1968, the students were in classroom lectures for the entire first

semester and the first part of the second. At the end of the second semes-



ter, they rotated in the various departments. The students wanted to get

"where the action was" earlier. Some showed disenchantment with the pro-

gram because they were not certain what they wanted to do or be, and they

had to go two semesters to have a first-hand learning experience in the

hospital setting.

The courses were restructured, and in 19b9 and 1970, the courses were

divided; the first part of the semester were the lectures and the last

eight weeks were the clerkships. This proved more successful; however,

there was another factor which again changed the courses -- the medical

facility itself.

The AHO program enjoys the distinction of having heads of departments

and hospital administration willing to participate in the lectures and

clerkships. It was felt; however, that the rotation coming during the last

eight weeks put an undue strain on the department, (after all it primar-

ily functions to help the sick) because employees were having to spend cA-

siderable time with small AHO groups for almost two months.

The faculty then developed the plan whereby all the students would

only spend two weeks with a department -- generally the first week the

students hear lectures about the profession and the second week, they are

taken directly into the clinic to see the correlation between what was said

in lecture and what they experienced in the clinics. The students go into

the clinical situation in small groups or a student is individually assigned

to be with one of the professionals. They are rotated through the depart-

ment so all achieve the same type orientation. (Exhibit 5)

Now, the departments use this opportunity to demonstrate the students

on their professions and spend more time planning the two-week clinical



experience, the lectures and clerkships are better related, and the student

achieves an immediate overview of the work of each department. At the end

of each department's segment, the students are tested on what they have

learned and experienced.

Too often the students complain that they are not given enough time

in the clinics. They are intensely interested in the application of these

professions. When a student desires to visit a clinic in which he is in-

terested, additional time may be given to him, usually during the Christ-

mas holidays. The students are made to feel that they are important and

that their choice of a study track is important. In this way, the student

is able to feel that being sent from clinical area to another clinical area

is not the only contact he will have until he begins his study track work.

Also, the faculty gains a better insight into the abilities and tempera-

ment of the student with this more personalized visit. That the students

do not spend enough time in the clinics is advantageous. The time span is

long enough to get the idea of the clinical situation to the student and

rarely is long enough to bore any student who is not interested in the area.

The faculty still has this restructuring under study and will not make

a determination as to its permanence until possibly late spring when the

students will have had the opportunity to show how they relate the know-

ledge they gained during the first semester.

There is a great amount of participation in this first year by admin-

istrators, department heads and the professionals under them, and by the

AHO instructor. This gives the student the opportunity early in his

schooling to make observations of people and surroundings and to begin

writing "reports" which he will probably be required to do the rest of

1-1St;

-70-



, is 1,,,,orng

=0, tie enc of each time period with a department, the students write

Reaction Papers (Exhibit 6). They are warned not to use words as "nice"

and 'wonderful" and not to answer questions with a "yes" or a "no". They

may either answer the questions individually or write a report which in-

corporates all the points. The AHO instructor is then able to determine

if the . _udents learned anything from the lectures, if they found fault

with the lecturers, and when in clinical situations, did they observe what

they expected to see or did they find out that things were different.

Clinical situations are unpredictable. Some days a department may be

swamped with work and other days they will have slack time. Students are

not promised that they will see anything because one cannot be sure just

what will be happening or scheduled. As stated, previously, the clinical

departments are there to serve the patient and the physician. When a stu-

dent goes into a study track he will be certain of experiencing situations,

but as observers, the AHO students are only able to see what happens to

be scheduled as.part of the hospital procedure during their class time.

Two reaction papers covering the same lectures and clinical experience are

given in Exhibits 7 & 8. It is apparent they are individual opinions.

The reaction papers serve to record the progress of a student's skills

in observation. The more mature student will describe the surroundings and

his relation with other people, the less mature student may also report

on his feelings, stressing how he was treated. The reaction papers are

kept by the AHO Chairman and are used at the end of the second semester

to assist the technical director of a department in-choosing candidates

for his study track.



At the end of the first semester, the student is asked to make a ten-

tative decision on his choice of a study track. This decision is in no

way binding. It serves as a guide for the ;acuity to determine the pos-

sible make-up of the study tracks for the next year. Also, some students

are allowed to enter the program at the beginning of the second semester.

They are called "Alternates" and enter the program with a definite field

in mind, one which is indicated to have openings. Should the alternate

wish to enter a study track at the end of the semester other than the one

he indicated, he may do so if there is an opening.

The alternates have missed the first two AHO courses and are required

to make them up by a challenge examination which is given between the

first and second semesters of the following year.

The faculty had determined that alternates operate under a slight dis-

advantage. The two-year course is so structured that very little time is

available for make-up work. Therefore, students have to double up or take

an extra semester or courses. There have been eighteen students who were

alternates. Ten of these students have been successful in the program, one

having graduated; one has completed AHO course work and needs to complete

courses at Gelveston College, and of the seven who have dropped out of AHO,

all but one did so after the first semester, the other going for one sum-

mer. Of those who do succeed, the faculty does not see any real difference

in their work and ability to adjust to demands of clinical studies.

SECOND SEMESTER

The second semester the AHO courses are structured to lay a firm

foundation in health care-giving. The student learns about the nature

and temperament of the sick, how he will fit into the 'total health care
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team concept, and will gain a basic knowledge of medical terminology.

The two courses are taught concurrently again, Monday, Wednesday and

Friday, 1-4 p.m. They also are taught at the Medical Branch because lec-

turers are drawn from the hospital personnel. The lectures consist of

guest speakers, training films, and clinical visitations as well as the

regular classroom work.

Although didactic study is important during this semester, the pri-

mary objective of the courses is to turn out individuals who have a basic

knowledge and understanding of working together -- students who are able

to recognize personality and character traits not only of the patient but

also of peers and supervisors. The students learn through applied group

dynamics.

Nursing

The faculty believes that fundamental nursing knowledge and abilities

are important for an Ar10 student to take his place with the health care

team. Therefore, a third of the semester is devoted to this all-encompassing

subject. Films serve to introduce the units, guest lecturers give the

students the specifics, and again the students are required to furnish

their reaction papers.

Since psychological factors are prevalent in health care facilities,

the students are introduced to anxieties within the sick patient and the

care and comfort of the dying patient. Tha section is taught by AHO facul-

ty, nursing, and hospital chaplaincy.

Again the students are introduced to ethics, but from the standpoint

of law. Study tracks become more specific on liability; however, the stu-

dent learns of basic hospital, physician, nurse and technologist legal re-
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sponsibilities. They are made aware of consent forms, who signs them,

and when.

Epidimiology is also taught to introduce the student to how infec-

tion is transmitted and what can be done to limit its spread. The speci-

fic precautions are more fully discussed in study tracks. Emergency Care

covers first aid and cardio-pulmonary resuscitation.

Several lectures are devoted to the history of psycho-social patient

care. There is a natural bridge then into the next large section which

is Group Dynamics.

Group Dynamics

During the first semester, the students are molded into a "group".

This is done without the students knowing the planning and techniques in-

volved. The first days the students are asked to orally present biograph-

ical sketches so they can know each other and begin to identify with each

other. The lecturer stresses that they are an elite group and that they

are responsible for their group image. They are assured that their input

will have a meaning and that the changes they recommend (through their re-

action papers) will be for others who follow. Uniforms are also issued to

identify as a group and to be recognized in the hospital setting.

The second semester the students analyze what happened to them the

first year -- their problems and solutions. They then are led into the

field of group dynamics. The student learns his place in the health care

group (team). He is taught to recognize the various types of personalities

which compose a group and how they can predictably interact with others.

Thus the student is able to ascertain for himself the kind of team he is

associated with, the way each person thinks and reacts and why, and how



he can contribute to the enrichment of the group.

Terminology

Students are introduced to the health care language they will be using

during their careers. Although specific terminology indigenous to a study

track is taught the next year, the students acquire the basic terminology

upon which the study tracks build. They are exposed to the foreign lan-

guage technique of teaching. They spend a great amount of time learning

base words and are asked to define words which are "built" by the instruc-

tor using these basic words.

When AHO students graduate, they will have had 54 hours of terminology.

The baccalaureate students are given 10 hours; and it is interesting to see

the AHO student helping the baccalaureate student with terminology when

they are together in the clinical settings.

The instructional guide for these two AHO courses are given in Exhibits

9 and 10. The flexibility of the lectures and the subject matter are good

in that individual classes are able to set their own pace for the three

major units, and just how they are taught is up to them, especially when

the group dynamics section is offered.

OPTING FOR COURSES

Near the close of the second semester, each student is asked to decide

first and second choices for the study track(s) he wishes to enter. He

then must write a paper stating why he chooses to enter this particular

field. The reasons he gives and how he presents them are important since

this paper is read by the faculty advisory committee. The committee re-

views the paper to determine dedication, choice by logical reasoning, abil-

ity to communicate thoughts and grammatical presentation.
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Each study track may have additional requirements for entry since

some are governed also by national registry standards. These requirements

will be discussed in the individual study track chapters.

Counseling of each student is ongoing during this time. Since the

student has already made a tentative committment during the first semester,

the faculty has had time to follow the progress of the student and to as-

sist him in keeping with his original choice or steering him into another

area for which he is better qualified.

Before the student completes the second semester, he is notified what

study track he will be entering. He then has time to check his degree

plan to determine if any additional courses at Galveston College are ne-

cessary to the completion of the program.

By this time it is usually obvious to a student if the AHO program is

not what he is really interested in and will drop out. The chapter on

students will discuss the reasons for the drop-outs; however, it is noted

that the majority of those leaving the program have done so because of the

lack of sufficient grade points.
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THE CORE YEAR REVIEWED

RESTRUCTURING IN 1;71-72

The previous discussion concerns policies in practice. The following

.k a discussion of changes which the faculty feels are beneficial to the

program:

Toward the close of the second semester, the student is asked to opt

for the first and second choices of the study tracks. He is then counseled

by the individual study track faculty members, and before the close of the

semester, the student knows which study track he will be entering during

the second summer session.

The faculty wants to try the process differently this year. It is

felt that more counseling needs to be done with students for their study

track. Therefore, at the end of the first semester, the student will put

down his first and second choices for the study track. The faculty then

have time to review the choices and to get the student into the clinical

area again for more counseling.

Experience has proven that students know their choice of a study track

by the end of the first semester. Those who do change their minds do so

because of peer pressure. Perhaps one friend has chosen one track and he

persuades an undecided student that he should go into the same track. The

undecided student possibly has ideas about which track to enter, but the

pressure of a friend holds sway. In most instances, the undecided student

is not able to cope with the course, and the pressuring friend possibly

has dropped out of the program, leaving the remaining student frustrated.
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Hopefully early counseling can assist these undecided students to make a

decision that is theirs alone with outside pressures brought to a minimum.

Another innovation of the clerkships which will be tried next year

will be the structuring of the lecture, clerkship and wrap-up sessions.

There has been less group interaction this year because they have not been

brought together for reaction sessions. This bringing together of the

group is important because of the group dynamics section in the second se-

mester AHO courses which teach the student the meaning of working toge-

ther. Therefore, the next.year the structure will be five three-hour ses-

sions for each department with the last session devoted to group discus-

sion and reaction. It will be as follows:

Monday

Lecture

Monday

Clinical Experience

Wednesday

Lecture

Wednesday

Clinical Experience

Friday

Clinical Experience

Friday

Group Session

FACULTY EVALUATION

The AHO technical directors are satisfied that the courses taught in

the first year are adequate to allow second year students to enter the

study track and operate effectively as junior college students. They have

expressed the desire for some changes which are beyond the control of the

program, but ones which are common in many cases to the educational sys-

tem today.

These instructors have pointed out that the basic courses especially

in mathematics and English are insufficient or not pertinent to the teach-

ing of technically-related subjects.



The math, algebra and physics courses taught in the junior college

just do not progress far enough to keep the instructors in the study tracks

from again re-teaching them. The fault does not lie with the courses

taught in the junior college. Rather, the courses are not comprehensive

enough in the high school to allow for the effective teaching of post-

secondary math and physics. So, in actuality, the freshman physics or

math course is designed to bring all students to a common base of expo-

sure. The AHO technical directors have expressed the desire to have the

math and physics so advanced that there would be little extra to teach

during the study track year and that a student could gain other skills

and knowledge which would enhance the student's abilities.

English is also another problem area. The reaction papers visibly

show the lack of a common education in the secondary schools. Many of

these students are unable to communicate, especially those who have the

language barrier. Students need to learn English which will assist them

in their work. These students who are only taking six hours of English

should be given a most concise and comprehensive course which contributes

to their future job security and their advancement. Fortunately, Galves-

ton College has a department chairman in English who is in process of re-

structuring content to be more relevant to those taking technical courses.

It is commendable to know and recognize poetry, however, it is more impor-

tant that the student is able to read and follow directions and able to re-

cord reactions andifeelings pertaining to himself in a manner which is ac-

ceptable to an employer.



Course Title

Course Number

Course Description

Objectives

Teaching Procedure

EXHIBIT 1

INSTRUCTIONAL GUIDE

Human Anatomy

: Biology 143

Anatomy is a study of the structure of man's
major body systems. Material studied includes
cells, skin, skeleton, articular system, mus-
cles, and nervous system.

: 1. To develop a sound working knowledge of
the structure of the human body.

2. To understand how the structure of the
body interrelates with the functions of
the various systems.

3. To develop a basic understanding of the
major body systems in relation to normal
life activities.

4. To prepare the student for further studies
related to anatomy and physiology in oc-
cupational health science programs.

: This course will be covered in three hours of
lecture and three hours of laboratory work per
week. Supplementary instructional aids will
consist of laboratory equipment, films, models,
and slides.

Content Outline : I. Introduction to cells, tissues, organs and
organ system.

II. The Skin

III. The Skeletal System

IV. The Muscular System

V. The Nervous System

VI. Sense organs, eye, ear, and other sense
organs.

Text and Laboratory : Jacob, S.W. Structure and Function in Man, W.B.
Manual Saunders Company, 1970.



Chaffee, Ellen. Laboratory Manual in Physiology

and Anatomy, J.B. Lippincott Company, 1969.



Course Title

Course Number

Course Description

Objectives

Teaching Procedure

Content Outline

Text and Related
References

EXHIBIT 2

INSTRUCTIONAL GUIDE

Human Anatomy and Physiology

: Biology 144

: This course continues the study of the struc-
ture of the human systems and emphasizes their
physiology. The body systems included are cir-
culatory system, lymphatic system, respiratory
system, digestive system, urinary, endocrine,
fluids and electrolytes, and reproductive.

: 1. To convey a practical working knowledge of
the human body, both its structure and func-
tion.

2. To develop a basic understanding of the ma-
jor body systems in relation to normal life
activities.

3. To correlate the structure of the systems
with their function.

: This course will be covered in three hours of
lecture and three hours of laboratory work per
week. Supplementary instructional aids will
consist of laboratory equipment, films, mo-
dels and slides.

: I. The Circulatory System

II. The Respiratory System

III. The Digestive System

IV. The Urinary System

V. The Endocrine System

VI. Fluids and Electrolytes

VII. Reproductive System

: Jacob, S.W. Structure and Function in Man, W.B.
Saunders Company, 1970.



Chaffee, Ellen. Laboratory Manual in Physiology
and Anatomy. J.B. Lippincott Company, 11969.
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EXHIBIT 3

INSTRUCTIONAL GUIDE

Course Title Interdisciplinary Health Concepts

Course Number Associated Health Occupations 141

Course Description This course is designed to provide a compre-
hensive survey of careers within the Health
Service Industry, including introductory in-
formation on such categories as "medical, psy-
chiatric, diagnostic, rehabilitative, thera-
peutic, radiologic, administrative, pharma-
ceutical and environmental" service occupations.
Attention will be directed to emerging suppor-
tive roles for associate and technician level
personnel. Concepts of lateral mobility and
upward mobility, career patterns in the health
fields, and the importance of educational and
training standards will be emphasized. Re-
lated aspects of medical terminology, super-
vision and ethics will be explored along with
legal aspects of practice and professional
affiliations.

Objectives

The student will gain specific knowledge about
health occupations, their role in the delivery
of services and developing linkage of resources.
through field observations, demonstrations and
guest faculty presentations, the student will
be exposed to varied health personnel functions,
health teams, institutions and organizations
and community services as elements of compre-
hensive health care.

1. To develop basic knowledge about the health
service industry and its professional,
technological and occupational components.

2. To increase student awareness of the un-
iqueness of health service occupations,
delivery systems, processes in comprehen-
sive health care, and the importance of
working within occupational differences as
an effective member of the health team.

3. To gain specific knowledge about fundamen-
tal principles or characteristics of se-



Teaching Procedure

Content Outline

lected health occupations reflecting the
student's personal, vocational or pre-
professional goals.

4 To engage the student in skills develop-
ment in observation, effective listening,
information gathering and the application
of these skills in the organization and
presentation of new material in an under-
standable manner.

5 To examine the concepts of "career ladders",
"professions", "competition and insulation".
and manpower as related to "continuum of
care".

: This course will be covered in nine hours of
lecture per week, for eight weeks, with selected
guest faculty lectures as appropriate to a com-
prehensive examination of the proposed content
and objectives.

I. Orientation, presented by J. Cantwell

A. Overview of course plan.

B. Curriculum, resources, and student re-

quirements.

II. Associated Health Occupations Lectures:

Hospital History, presented by Thomas Keefe

Hospital Organization, presented by Bob
Lewis

Medical Legalities, presented by Bill Mur-
ray

History of Inhalation Therapy, presented by
Roy Mentz

Techniques of Inhalation Therapy, presented
by John A. Jenicek, M.D.

Equipment and Techniques of Inhalation Ther-
apy, presented by Dee Gusta

Clinical Application of Inhalation Therapy,
presented by Roy Mentz



History and Functions of Social Service,
presented by Gloria Haywood

Social Service in a Specific Facility
(Shriners Burns Institute), presented
by Ann McKinley

Psychiatric Social Work, presented by Amy
Talley

Pediatric Social Work, presented by Alfred
Hartley

Galveston County Welfare Department, pre-
sented by Dorothy Morris

Vocational Rehabilitation Sources, present-
ed by Basil Jones

History and Progress of Community Mental
Health Program in Galveston County, pre-
sented by Mary McKay

The Role and Function of Occupational Ther-
apy, presented by Inez Hunting

The Role of Occupational Therapy in Pedi-
atrics, presented by Elizabeth Evans

The Role of Occupational Therapy in General
Medicine and Surgery/Orthopedics, pre-
sented by Valerie Wilson

Psycho-Social Dysfunction, presented by
Susan Kessler

4istory of Radiologic Technology, presented
by Roberto DeLaGarza

Role and Function of the Radiologic Technol-
ogist, presented by Roberto DeLaGarza

Radiologic Equipment, presented by Clarice
Davis

Demonstration of Radiologic Techniques,
presented by Roberto DeLaGarza

Tour of Radiologic Department, presented
by K. Everling
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Guest Lecturers:

Introduction to Physical Therapy, pre-
sented by Mary Kolderic

History of Physical Therapy, presented
by Janice Toms

Discussion With Patients Present, pre-
sented by Dorthea Everett

Role and Function of Electroencephalography,
presented by Juaneva Novak

Medical Ethics, presented by Bill Murray

Hospital Administration

Thomas Keefe, Associate Administrator,
UTMB

Jim Jones, Administrative Resident,
UTMB

Bill Murray, Assistant Administrator,
UTMB

Inhalation Therapy

Roy Mentz, A.R.I.T., Alsociate Technical Director,
Inhalation Therapy, UTMB

John A. Jenicek, M.D., Medical Director of Inha-
lation Therapy, UTMB

Dee Gusta, A.R.I.T., Technical Director of Inha-
lation Therapy, UTMB

Social Service

Albert Hartley, N.A.S.W., UTMB

Gloria Haywood, N.A.S.W., UTMB

Ann McKinley, N.A.S.W., UTMB

Amy Talley, N.A.S.W., UTMB

Dorothy Morris, Galveston County Welfare Department

Dianne Dunnaway, Department of Public Welfare

Basil Jones, Texas Rehabilitation Commission
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Mary McKay, Director, Mental Health and Mental Re-
tardation Program, Galveston County

Occupational Therapy

Mrs. Bailey, COTA, UTMB

Mrs. Brown, COTA, UTMB

Miss Fernandez, OTR, UTMB

Mrs. Fitzsimons, COTA, UTMB

Miss Sander, COTA, UTMB

Miss Compean, COTA, UTMB

Miss Christian, OTR, UTMB

Radiologic Technology

Roberto DeLaGarza, RT, ARRT

Joseph Sirno, RT, ARRT

Clarice. Davis, RT, ARRT

L.C. Ruiz, RT, ARRT

K. Everling, RT, ARRT

Physical Therapy

Mary Kolderic, PT, UTMB

Janice Toms, PT, UTMB

Dorthea Everett, PT, UTMB



Course Title

Course Number

Course Description

Objectives

Teaching Procedure

EXHIBIT 4

INSTRUCTIONAL GUIDE

Interdisciplinary Health Practices

Associated Health Occupations 132

This course is designed to provide students
who have general or specific interest in health
occupations to experience supervised observa-
tion in several clinical areas related to the
associated health occupations. This clerkship
is intended to introduce the student to unique
theories, concepts and practices of selected
health professions, their group processes, and
under professional guidance, the execution of
assigned technical tasks of entry level cali-
bre. The student is additionally expected to
refine observational skills, work attitudes,
behaviors and other characteristics appropriate
to future entry into the health service indus-
try.

1. To develop fundamental skills, understand-
ing and attitudes which reflect the vital
importance of standards, quality and re-
sponsible behavior in the health manage-
ment of the "lives" of others.

2. To expand student tolerance of individual
differences, appreciation of the needs of
others and respect for the impact of ill-
ness, injury or disabling conditions on
behavior.

3. To gain knowledge about selected procedures
utilized in caregiving, related terminology
employed in communicating such procedures,
and awareness of resources and methods of
delivery for health services.

4. To examine the concepts of "teamwork", "co-
operation", "guidance", and "supervision",
as essentials of technical performance in
associated health occupations.

This course will be covered in nine hours per
week, for a period of eight weeks, of clerk-

12C5
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Designated Supervisors

ships in the following clinical areas:

Occupational Therapy

Physical Therapy

Inhalation Therapy

Radiology Technology

Community Health

Electroencephalography

Shriners Burns Institute

Students rotate through each of the speci-
fied clinical areas for a period of eight

weeks. Supervision in each clinical area
will be provided by designated personnel,
who are members of the staff in each area.

Occupational Therapy, Dorothy Denn, O.T.R.

Physical Therapy, Madeline Baker, P.T.

Inhalation Therapy, Roy Mentz, A.R.I.T.

Radiologic Technology, Roberto DeLaGarza,
A.R.R.T.

Community Health, Gloria Haywood, N.A.S.W.

Shriners Burns Institute, Barbara Willis,
O.T.R.

Electroencephalography, Juaneva Novak, R.N.
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MONDAY

EXHIBIT 5

WEDNESDAY FRIDAY

August 30

Orientation

September 1 September 3

Biographical Biographical

September 6

History of Medicine

September 8 September 10

Hospital Organization Medical Law and
and Medicine Law Medical Ethics

September 13

Electroencephalography
Orientation

September 15

E.E.G. Orientation

September 17

E.E.G. Orientation

September 20

E.E.G. Clerkship

September 22

E.E.G. Clerkship

September 24

E.E.G. Clerkship

September 27

Radiologic Technology
Orientation

September 29

R.T. Orientation

October 1

R.T. Orientation

October 4

R.T. Clerkship

October 6

R.T. Clerkship

October 6

R.T. Clerkship

October 11

Physical Therapy
Orientation,

October 13

P.T. Orientation

October 15

P.T. Orientation

October 18

P.T. Clerkship

October 20

P.T. Clerkship

October 22

P.T. Clerkship

October 25

Inhalation Therapy
Orientation

October 27

I.T. Orientation

October 29

I.T. Orientation
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MONDAY WEDNESDAY FRIDAY

November 1

I.T. Clerkship

November 3

I.T. Clerkship

November 5

I.T. Clerkship
,

November 8

Occupational Therapy
Orientation

November 10

O.T. Orientation

November 12

O.T. Orientation

November 15

O.T. Clerkship

November 17

O.T. Clerkship

November 19

O.T. Clerkship

November 22

Shriner Burns Institute
Tour

November 24

Central Supply Tour

November 26

Thanksgiving

November 29

Community Health
Orientation

December 1

C.H. Orientation

December 3

C.H. Orientation

December 6

C.H. Clerkship

December 8

C.H. Clerkship

December 10

C.H. Clerkship

FINAL EXAMINATIONS



EXHIBIT 6

Name

Date

Clinic

Guide for Reaction Papers

1. State concisely your reaction to:

The clinical environment
The clinical personnel
Types of patients undergoing treatment

2. Did you consider yourself to be treated as a mature individual during
this clinical rotation? If not, please explain.

3. Did you feel that the clinic had planned for this initial clinical
visit? If not, please explain.

4. Did you consider the lectures for this clinic to be adequate? If not,
please explain.

5. Did you understand the material as it was being presented?

6. Did the lecturer present the material in an interesting manner?

7. Were questions concerning this clinical material answered to your sa-
tisfaction?

8. State con c,sely your reaction to:

Content of lectures
Method of presentation

9. Ara you interested in this area as a possible career choice? If not,
why?

10. Do you understand the purpose of EEG?

Do not write on this guide

1



EXHIBIT 7

REACTION PAPER FOR ELECTROENCEPHALOGRAPHY

The clinical environment was clean, but there were not enough

chairs. The background was noisy. There was a radio and the music

was too loud. The personnel acted as if we were supposed to know

all the answers. They looked kind of funny when you asked questions.

There was this patient who acted as if he was mentally disturbed. The

other one was on dope and his waves were much different.

I considered myself to have been treated like a mature individual

during the clinical rotation. I did not feel that the clinic had plan-

ned for the clinical visit because there weren't enough seats and Mrs.

was late and a little confused.

I am not interested in this area as a future of study because I

don't want to work with people's brains. Except for her speaking too

softly and she was chewing gum and talking at the same time. No she

didn't present the material in an interesting manner because she expected

you to know the information.

Note: This student has opted for this study track.



EXHIBIT 8

REACTION PAPER FOR ELECTROENCEPHALOGRAPHY

The clinical environment was very good. The sound of music could

he heard in the clinic which I am su was not only placed there for the

personnel's pleasure but also to serve as a method of relaxing a patient

who is waiting to have an EEG test.

The clinical personnel which I came'in contact with seemed to be

very friendly. They were also willing to answer any questions.

The types of patients undergoing treatment were:

(1) A fellow AHO student.

(2) A young man who was using marijuana.

(3) A settle age woman who had some sort of vision disorder.

(4) Another settle uge woman who had undergone some sort of

operation. Site was brought in on a stretcher. Mrs.

commented that the clinic had a portable EEG machine which

was used when patients were not able to come to the clinic.

I was also able to observe another patient from where I was sitting

during the lecture. The patient was a young man who had epilepsy. He

seemed to be in good spirits as the electrodes were being placed on his

head.

I feel that I was treated as a mature individual during the clinical

rotation. Everything was superb. No, I really don't feel that the clinic

had planned for the initial clinical visit, but I can truthfully say that

there were no errors or blunders made. Personally, I feel that there was

no need for planning, just by following the normal everyday schedule made
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it possible to observe the clinic as it really is. I also feel that what

I was able to observe and the information I received from the students and

staff was really great.

No I am not interested in EEG as a future area of study. I considered

the lectures for the clinical to be adequate. I felt it brought out many

aspects of EEG such as the background, use, etc., and I also felt that the

clinical observation made each detail clearer.

I felt the content of the lectures were relatively short compared to

the previous lecture. After going to the clinic I feel that explaining

EEG is one thing but observing EEG is the key to all explanations. In

other words the facts which seemed to be complex in the lectures were very

clear after the visit to the clinic.*

* In a footnote, the student said the clinical presentation was so inter-

esting she spent some time reading up on it.



Course Title

Course Nwber

Course Description

Objectives

EXHIBIT 9

INSTRUCTIONAL GUIDE

: Interdisciplinary Health Concepts

: Associated Health Occupations 133

This course is designed to provide students
with an introduction to illnesses and other
handicapping conditions. Emphasis will be
placed on developing a practical understand-
ing of those aspects of illness or disability
which are mst pertinent to associate level
health manoowPr and with which such personnel
would most likely come into contact. Explor-
ation of health problems will be within the
context that the associate works under medical
and/or professional supervision. Concepts of
emergencies, special precautions, continuity
of care, physical and mental fitness and re-
lated terminology will be included.

1. To develop fundamental skills, understand-
ing and attitudes which reflect the vital
importance of standards, quality and re-
sponsible behavior in the health manage-
ment of the "lives" of others.

2. To expand student tolerance of individual
differences, appreciation of the needs of
others and respect for the impact of ill-
ness, injury, or disabling conditions on
behavior.

3. To gain knowledge about selected procedures
utilized in care aiving, related termin-
ology employed in communicating such pro-
cedures, and awareness of resources and
methods of delivery for health services.

4. To examine the concepts of "teamwork",
"cooperation", "guidance", and "supervision",
as essentials of technical performance in
associated health occupations.

Teaching Procedure I. Orientation

A. Overview of the course plan

12i1.3
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B. Instructional guides, resources and
student requirements

II. Health Care Resources

A. Hospitals and their functions

B. Changes in health care since World
War II

C. Health resources and services in the
Cor-lunity

D. Standards and quality in caregiving

III. Fundamentals of Caregivift9

A. Health, illness, stress and anxiety

B. Hygienic, comfort and dietary needs

C. Communication and learning needs

D. Movement and exercise needs

E. Spiritual needs

F. Overall rehabilitative needs

IV. Therapeutic Relationships

A. Human relationships in caregiving

B. Determination of patient needs

C. Care of patients with special needs

V. Medical Terminology

A. Word building from Greek and Latin pre-
fixes, suffixes, word roots, and com-

bining forms.

B. Recognizing medical words from Greek

and Latin parts

C. Corrett pronunciation of medical terms

D. Correct spelling of medical terms
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Texts* and Related
References

E. Usage of a medical dictionary

Kozier, B.B., and DuGas, B.W., Fundamentals of
Patient Care, W.B. Saunders Company, 1:67.*

Anderson, J.C., Basic Fatient Care. A Program-
med Introduction to Nursing Fundamentati, W.B.
Saunders Company, 1967.

Hoffman, C.P., Liplin, G.B., and Thompson.
Simplified Nursing, J.B. a;xParly,
197.

Brown, E.L., Newer Dimensions of Patient Care,
Russell Sage Foundation, 1961.

U.S. Department of Health, Education and Wel-
fare, Elements of Progressive Patient Care,
Washington, D.C., U.S. Government Printing Of-
fice, Public Health Service Publication No.
930-C-1, 1962.

American Hospital Association, Classification
of Health Care Institutions, American Hospital
Association, Chicago, 1966.

American National Red Cross, First Aid Textbook,
Doubleday and Company, Inc., 1967.

Davis, Phyllis E., and Smith, Genevieve Love,
Medical Terminology. A Programmed Text, John
Wiley and Inc., 1967.



EXHIBIT 10

INSTRUCTIONAL GUIDE

Course Title L-7--di.:Y7ar health Corpts. (Inter-
personal arse Group Relationships)

Course Number Associated Health Occupations 134

Course Description

Objectives

This course is designed to provide the stu-
dent with an introduction to group processes
and study of individual interaction as they
relate to the delivery of quality health ser-
vices, as well as utilization of groups in the
treatment of specific patients. Emphasis is
placed on understanding the principles of group
development, how and why groups form, structure,
composition, and forces which can influence
productive or non-productive performance. The
student will examine his own ability as a con-
tributing member of a group, with attention to
effective listening, communication and obser-
vation. Attention will be directed to study
of productive groups rather than the ill-
defined aggregations, although contrasts and
similarities between the two may be made. Ex-

aminiation by the class will include individual
roles, confrontation, cooperation, leadership
and "team" skills.

1 . To develop a basic understanding of the
importance of human relationships as sen-
sitivity to the needs of others in achiev-
ing successful patient, staff or inter-
departmental relationships in the health
services.

2. To gain specific knowledge about group pro-
cesses; how and why groups form; components
of leadership, membership, power, communi-
cation and roles; and events which can change
or terminate group interaction.

3. To examine individual roles in relationship
to the coffiposition of groups, gain exper-
ience and skill in adjusting individual roles,
analyzing problems and possible solutions
in order to accomplish specific tasks or in-
crease the member's contribution.



Teaching Procedure

4. To investigate the relatedness of group
purpose, membership, ideology, and indi-

vidual influences which can assist or
deter a group in achieving its goal, over-
all functioning or quality of performance.

The course will be covered in three hours lec-
ture per week, plus the study of selected to-

pics combining discussions, self-study, pro-
grammed materials, clinic assignments, student
presentations, and guest faculty as appropriate
to a comprehensive examination of the proposed

content and objectives.

Content Outline I. Overview of group processes, introduction
and definitions.

II. Formation, Growth and Change in Groups.

A. Formation

1. How, why, types, and goals

2. Therapeutic groups/staff groups

B. Growtt, and DevelopTent

1. Stages

2. Manifestations of growth

3. Processes of chance and termination

III. Composition of Groups

A. Power components

B. Leadership components

C. Communications components

D. Role and membership components

E. Sociometric components

F. Ideological components

IV. Group Functioning and Interaction

A. Individual Behavior
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Texts* and Related
References

1. Motivation for membership

2. Perception of role

3. Group influence on individual
behavior

B. Group Behavior

1. Selection of membership and leader-
ship

2. Contract and constitutions

3. Goals and purposes

4. Communications and feedback

V. Leadership in Groups

A. Definition, emergence and function

B. Styles

C. Limitations, quality, and technique

VI. Membership in Groups

A. Member responsibilities

B. Growth, sharing, and "role" practice

C. Observation of groups

D. Contribution to groups

: Berne, Eric, M.D., The Structure and Dynamics
of Organizations and Groups, Grove Press, 1966*.

Berne, Eric, M.D., Games People Play. The Psy-
chology of Human Relationships. Grove Press,
1967*.

Robinson, Alice M., R.N., The Psychiatric Aide.
J. B. Lippincott Company, 1964.

Levine, B., Fundamentals of Group Treatment.
Whitehall Company, 197.



Sussman, M. B., Editor. Sociology and Rehabil-

itation. American Sociological Association,

1965. (Chapter 6, Pehabilitation as an Inter-
personal Process).

Benne, K.D., and Sheats, P., "Functional Roles
of Group Members", Journal of Social Issues,
IV, 2, Spring, 1948*.

National Commission on Mental Health Manpower.
Chapter I, "The Psychiatric Team". Careers

in Psychiatry. The MacMillan Company, 1968.



CHAPTER

STUDY TRACKS

General Statement

The unique aspect of the Associated Health Occupations program is

the second-year concentrated study toward a particular field of health

care, and the ability of a student to change his choice of career during

the first year of foundation studies. This chapter will take the student

from the time he elects to enter a particular study track until the time

he graduates.

The chapter will contain a general overview of the structure of the

second year and then wilt discuss the study tracks individually. In each

study track evaluation will be the curriculum, course descriptions, clini-

cal conditions, compliance with national certification education standards,

and student evaluations.

The hours for each cla,s, laboratory hours, the credits earned and

the total contact hours are given to show the amount of time students

spend in the classroom and in the clinical environment. Also included

are equipment requirements which were compiled by the Faculty Advisory Com-

mittee and some of the study tracks and requirements listed by national

associations as necessary for teaching. The other equipment lists are sug-

gested to indicate the type and quantity needed tc, operate a clinical fa-

cility.

The study tracks and the descriptions for the courses are most defin-

itely flexible and are established by the local educational institution.

The national standards do not, in many cases, indicate what is to be taught



when, but only that the student experience a certain amount of time in a

particular study. The classroom and clinical times and contents are es-

tablished by the individual study track's Advisory Committee. Only those

in the clinical setting can have any idea of how students can be scheduled

into the work routine of the facility and when certain clinical conditions

may occur for their experience.

The University of Texas Medical Branch at Galveston is a teaching in-

It i the :."te of the School of Allied Health Sciences which

tcacheE many of the same health fields on the baccalaureate level. In some

cases, the AHO students are learning along with the baccalaureate level

stur'Ants. They learn the role of the assistant in relation to the therapist

and vice'versa. In some instances (medical terminology, for example), the

AHO student has a better grasp of the meaning of words because of having

spent more hours in this study. AHO students have also been invited to

participate in the student organization of a particular baccalaureate study

area, giving them an opportunity to interrelate with others in the same

field.

Course Structure

The curriculum outline for the second year courses have the same num-

bers for all study tracks. Each study, track has its own course description

and syllabus which encompasses part of the essentials for accreditation.

In general terms, they are as follows:

AHO 155 Applied Health Concepts in Practice (2-*)

Prerequisite: AHO 134-143 and acceptance by
clinical admissions committee

Credit: 5

Assignment to the student's area of clinical interest including
instruction in specialized concepts and theory, supervised ap-



plice-.ion of procedures and techniques, and individual studert
development of basic technical skills.

AHO 241 - Interdisciplinary Health Concepts (2-*) Credit: 4

Prerequisite: AHO 155 and acceptance by
clinical admissions committee

A combination of lectures and practicum in the students chosen
area of specialization; instruction in specialized concepts and
theory; supervised application of procedures and techniques; in-
dividual student development of basic technical skills.

AHO 242 - Advanced Application Health Concepts Credit: 4
and Practices (2-12)

Prerequisite: AHO 155 and acceptance by
clinical admissions committee

Assignment to the student's area of clinical interest for super-
vised application of techniques and individual student develop-
ment of intermediate technical skills.

AHO 243 - Adk,anced Application - Health Concepts Credit: 4
and Practices (2-12)

Prerequisite: AHO 241-242 and acceptance by
clinical admissions committee

Assignment to the student's area of clinical interest including
specialized instruction in advanced concepts and theory, inde-
pendent application of technical skills with professional con-
sultation or supervision, and responsible participation as a mem-
ber of the health team.

AHO 232 - Special Problems and Techniques (3-4)

Prerequisite: AHO 241-242 and acceptance by
clinical admissions committee

Credit: 3

Individualized clinical or preceptor assignments for directed
experience and/or instruction in specialized procedures unique
to selected health occupation.

AHO 244 Advanced Interdisciplinary Health Concepts (2-4) Credit: 4

Prerequisite: AHO 241-242 and acceptance by
clinical admissions committee

Assignment to the students area of interest for advanced instruc-



tion in highly unique procedures or techniques essential to
meet standards of selectea health occupations.

AHO 256 Applied Health Concepts in Practice I (*) Cre0i' 5

Prerequisite: AHO 243-244 and acceptance by
clinical admissions committee

Assignment to the student's area of clinical interest for addi-
tional instruction or supervision in highly unique procedures or
techniques essential to meet standards of selected health occu-

pations.

AHO 267 Applied Health Concepts in Practice II (*) Credit: 6

Prerequisite: AHO 256 and acceptance by
clinical admissions committee

Assignment to the students area of clinical interest for addition-
al instruction or supervision in highly unique procedures or tech-
niques essential to meet standards of selected health occupations.

AHO 268 Applied Health Concepts in Practice III (*)*

Prerequisite: AHO 267 and acceptance by
clinical admissions committee

Credit: 6

Assignment to the students area of clinical interest for addition-
al instruction or supervision in highly unique procedures or tech-
niques- essential to meet standards of selected health occupations.

* Class and clinical hours to be arranged.



The courses which are part of the general college curriculum are given

below. Not all these courses are required by each study track.

PSYC 231 - Child Growth and Development

PSYC 233 - Psychology of Personality

PSYC 232 - Social Psychology

MATH 141 - College Algebra

MATH 133 - Business Math

ACCT 241 - Principles of Accounting I

ACCT 242 - Principles of Accounting II

BUS 231 - Business Law

GOVT 233 Survey American and Texas Governments

PSYS 231 - Survey of Biomedical Physics

PSYS 232 - Survey of Biomedical Physics

PSYS
SC 231 - Physical Science for Health Occupations

BIO 135 - Microbiology

The following chart shows the courses taken by each study track. These

courses will be described in detail in each section.

1
4-)141.

0,0 Ar



C
O
U
R
S
E
S
 
R
E
Q
U
I
R
E
D
 
F
O
R
 
S
T
U
D
Y
 
T
R
A
C
K
S

A
H
O
 
A
H
O
 
A
H
O
 
A
H
O
 
A
H
O
 
A
H
O
 
A
H
O
 
A
H
O
 
P
S
Y
C
 
P
S
Y
C
 
P
S
Y
C
 
M
A
T
H
 
M
A
T
H
 
A
C
C
T
A
C
C
T
 
B
U
S
 
G
O
V
T
 
P
S
Y
S
 
P
S
Y
S
 
P
S
Y
S
 
B
I
O

S
C

1
5
5
 
2
4
1
 
2
4
2
 
2
4
3
 
2
3
2
 
2
4
4
 
2
5
6
 
2
8
7

2
3
1

2
3
3

2
3
2

1
4
1

1
3
3

2
4
1

2
4
2
 
2
3
1

2
3
3

2
3
1

2
3
2

2
3
1
 
1
3
5

O
C
C
U
P
A
T
I
O
N
A
L

T
H
E
R
A
P
Y

A
S
S
I
S
T
A
N
T

X
X
X
X
X
X

X
X

X
X

P
H
Y
S
I
C
A
L

T
H
E
R
A
P
Y

A
S
S
I
S
T
A
N
T

- X
X

X
X

X
X

X
X

X
X

R
A
D
I
O
 
L
O
G
I
C

T
E
C
H
N
O
L
O
G
I
S
T

X
X
X
X

X
X

X
X

X
X

X
X

I
N
H
A
L
A
T
I
O
N

T
H
E
R
A
P
Y

A
S
S
I
S
T
A
N
T

X
X
X
X
X
X
X
X

X
X

X
X

E
.
E
.
G
.

X
X

X
X

X
X

X
X

X
X

X

C
O
M
M
U
N
I
T
Y

H
E
A
L
T
H

X
X
X
X
X
X

X
X

X
X

O
R
T
H
O
T
I
C
S

A
S
S
I
S
T
A
N
T

X
X
X
X
X
X
X

X
X

X
X

M
A
N
A
G
E
M
E
N
T

A
S
S
I
S
T
A
N
T

X
X
X
X
X
X

X
X
X
X



It is the responsibility of the Director of Technical Education to

establish the course outlines for each study track. There are two guide-

lines which the Department Chairman has requested be utilized in order to

evaluate the program from the standpoint of the student as well as the

quality of education. Exhibits i and 2 are the Clinical Facility Rating

Sheet which the student completes in the form of a report and the Clinical

Experience Evaluation Report which the Technical Director of Clinical

Supervisor(s) completes at times determined within the study track.

In some areas, the Director of Technical Education for Galveston Col-

lege is not the actual Clinical Supervisor since the baccalaureate program

in the School of Allied Health Sciences has a clinical director who coor-

dinates the clinical learning experience ()fall students in a department.

This situation will be discussed in the study tracks. However, the AHO

Director of Technical Education is able to ascertain that requirements

for certification are met by reading of the student's experiences and can

determine if a student is functioning properly and learning by the faculty

evaluations.

'Also, these forms can be revised by individual study tracks according

to the standards to be met by particular courses. This certainly is ac-

ceptable; however, all study tracks must submit the two evaluations period-

ically to the Department Chairman.

When a student submits his paper declaring his desire to enter a par-

ticular study track, the Department Chairman gives the student's name to

the appropriate Director of Technical Education. This director has the

authority to take the student's file for evaluation by the study track's

admissions committee. Included in the file are all the pre-registration



forms, the health examinations, all the clinical evaluation papers from

the first semester, the test papers from the beginning of their courses

in AHO and the Credit Record (Exhibit 3) which is begun at the close of

the first semester the student is in the program or was initiated upon en-

try into college.

Some study tracks require additional testing or other stipulations

before a student can be interviewed for acceptance. These factors are dis-

cussed in the study tracks.

Throughout the two years a student is in the program, he is held re-

sponsible for maintaining his credit record and for seeking counseling to

determine if he has the required courses for graduation. No diploma is

awarded from Galveston College unless all AHO courses are completed; no

certificate of proficiency is awarded by The University of Texas Medical

Branch unless all courses at Galveston College are successfully completed,

and no national registry certification is awarded (even though a student

may have taken the examination and passed) until graduation and profi-

ciency certifications have been officially declared. Some students have

completed the AHO courses and have taken registry examinations; however,

they may not graduate until their college courses are passed. The national

registry will not certify them un'_ ' they are notified to do so by the Col-

lege. The students may work in the field of their study; however, they have

to be treated still as students and cannot function independent as regis-

tered professionals.
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EXHIBIT 1

ASSOCIATED HEALTH OCCUPATIONS PROGRAM

GALVESTON COLLEGE

Clinical Education

Clinical Facility Rating Sheet

Name Date

1. Was the orientation adequate? Give reasons for your answer.

2. Did you know what was expected of you throughout your affiliation?
Explain your answer.

3. Did you have a fair sampling of the different types of patients treated
at the facility? If not, explain.

4. During the affiliation, did you apply a variety of modalities or use
a variety of techniques normally used at the facility? If not, explain.

5. Did you have time to practice skills begun in the classroom? If not,
explain.



6. Did the staff assist you when necessary? More than necessary? Give
reasons for your answers.

7. Was there opportunity to discuss the patient's treatment rationale with
your supervisor? If not explain.

8. Did you feel you were supervised adequately? If not, explain.

9. Did you feel your patient load was appropriate? Explain.

10. Do you feel you were corrected or advised in a manner that helped you
to learn? Explain.

P. Were you "at ease" in work situations? If not, explain.

12. Were the evaluations of your student performance thorough? Did they
include explanations? Give examples or reasons for your answers.

13. Was the library adequate for your needg? If not, explain.

-118-
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14. Did the additional activities presented to you expand your classroom
studies? Were they repetitions of classroom work? Would you have pre-
ferred less additional activities and more patient care practice? Ex-
plain your answers.

15. Did you feel you were really being taught instead of just evaluated?
If not, explain.

16. What one learning experience, to you was more important than the rest?

17. Is there any part of the affiliation that you would like to see changed?
Why?

18. If you were offered a position at the facility, would you accept it?
Why?

1 30
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EXHIBIT 2

ASSOCIATED HEALTH OCCUPATIONS PROGRAM

GALVESTON COLLEGE

CLINICAL EXPERIENCE EVALUATION REPORT

Student

Clock hours assigned

Absences: Number of days

Date

Number of weeks assigned

Clinical area

Reasons

Amount of time made up Supervisor

The purpose of this report is to promote professional growth in the student.

Section A

Code: F = failing; W = weak; A = acceptable; G = good; VG = very good;
E = excellent.

1.

2.

3.

4.

5.

6.

7.

Consider each statement separately since no student performs on
the same level in all aspects of his behavior.

Observations should be specific rather than on a general basis
in order to achieve accurate reporting.

Student checks on results of instructions.

F W A G VG E

Student familiarizen himself with processes
of activities to be used (own initiative)

Student gives clear explanations to patient
or personnel

Student presents instructions at the pa-
tient's level

Student expresses himself convincingly
in oral communications

Student expresses himself convincingly
in written coMmunications

Student reports accurately concerning
patient

1L2Z31-120



8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Student uses correct grammar

VG

Student uses correct spelling

Student uses terminology correctly

Student assumes responsibility in his area
with little or no additional instructions
from instructors

Departmental personnel have confidence in
the student

_ _

_.

Student recognizes which decisions require
the supervisor's approval

-

Student thinks things through before acting

Student begins day with adequate prepara-
tion (Supplies, equipment, etc.)

Student adjusts approach to meet the pa-
tient's needs

Student deals effectively with attitudes
displayed by patients

Student is appropriate in initial contact
with patient

Student maintains friendly but objective
attitude with patient

Patients accept direction from student

Student uses discretion when conversing
with patients

Student demonstrates the ability to use a

variety of minor skills

Student grasps and retains instructions in
skills

Student indicates desire to.improve his
previously acquired skills

Student shows initiative in learning new
skills

Readly barns to use equipment or instru-
ments and develops good working knowledge
of it

Leaves equipment, accessories and radio-
graphic room clean and in good working'
order after use

Is able to perform procedures AFTER first
time with ease, accuracy, and minimum of
help

1')'")Art_i v.1
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Has maintained adequate and steady level
of consistency of work throughout this ro-
tation, or if problem and trouble (Unsa-
tisfactory work) do arise, shows definite
improvement before finishing rotation.

F W , G VG E

When necessary uses proper radiographic
shielding and protection for patient and
self - (such as gloves, coning, aprons,
etc.)

Secures radiology room before leaving

Arrives at department and assigned area
on time and begins work promptly. (Note:

Consider not only arrival but also return-
from lunch periods and coffee breaks.)

Special requests for unplanned short ab-
sences have been minimal or non-existent

,

Completes assignments (procedures) within
a reasonable period of time, and is not
distracted while working (does not readily
allow such things as conversations, other
students, etc. to interrupt him.)

Abides by established student and admin-
istrative policies

Uses proper identification on radiographic
films

Personal appearance is exemplary: clean

shoes and uniform and persAally neat

Pleasant to be around and work with; fits
in well with people and routine in radio-
logy lab

ADDITIONAL COMMENTS ABOUT STUDENT PERFORMANCE:
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COMMUNITY HEALTH

History

Although this program was one of the first accepted by Zhe Texas

Education Agency, it was not until July of 1970 that a student applied

and was accepted for admission into the study track. Several factors for

the lack of interest in the program were involved, and they are important

since the difficulty was a misunderstanding of what the term Mental Health

Worker encompassed. Until 1971, the program was called Mental Health

Worker. Although it encompassed all the areas of community services

which the students could enter upon graduation, the students felt the

program was only for those people interested in working with the mentally

ill.

The program was reviewed, and the name was changed to Community Health

Worker, a title which seemed to be the most clearly understood job descrip-

tion to date . Still, there has been no watering down of the psychology

and humanities courses, since a community health worker has to deal with

all types of people and strive to understand them. Since the name has

changed, there have beer more students willing to- investigate tie p(ogram,

and three students have applii ,r entrance into the study track for the

summer of 1972.

The Community Health Worker study track was designed to remedy the

shortage of workers in health and community service agencies. Since that

time, other programs have been established to which the community health

worker may apply. Basically, the Community Health Worker aids the

1236
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professional social worker in completing task assignments, allowing the

professional to do a more skilled type of service in the areas of casework,

group work and community organizations. This position has been recognized

on a national level, but there are no certifying organizations as yet.

Curriculum

In the GUIDE FOR ASSOCIATE DEGREE PROGRAMS IN THE COMMUNITY AND SOCIAL

SERVICES published by the Council on Social Work Education in cooperation

with the American Association of Junior Colleges, the job most nearly

fitting the description of the Galveston College Community Health Worker

is that of the Community Services Technician.

The curriculum (which the Guide describes) is designed to prepare

students for entry into a variety of agencies which provide community and

social services. Upon completion of the program, which leads to the

Associate in Arts degree, the graduate is prepared for employment as an

assistant in welfare agencies, municipal recreation programs, social

OF ,elopment projects, rehabilitation agencies, church-sponsored youth

programs, and other private or public enterprises of a human welfare nature.

The student is also prepared to continue his education.

Because the Galveston College program is directed to an Associate in

Applied Science degree, the curriculum of the schools differ somewhat.

The philosophy at Galveston College is that understanding the medical

reasons for individual behavior and social problems is important in the

training of a community health worker. The humanities courses taught in

college courses are supplemented by case studies and lectures along with

student experierces in various community agencies.
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The following are required elective courses as set forth for the

Community Services Technician as compared with Galveston College students

in the Community Health Worker track.

COMMUNITY SERVICES TECHNICIAN
(62-68 credits)

Orientation
Statistics or Math Elective
Freshman Composition
Biology or Science Elective
English Literature
American Government

General Psychology
Principles of Sociology
Principles of Economics
Humanities
Public Speaking

(Two courses from among)
The Family
Abnormal Psychology
Black Culture in America
Psychology of Children
Psychology of Adolescence
The Culture of Poverty
Racism
Juvenile Delinquency

Student works two days per week,
September-June in the County Social
Services Agency, the Community
Action Program or the Family and
Children Service. Will be assigned
a faculty tutor who will supervise
his work on the job and grade him on
methods of social service. In addition
the tutor will assign readings and grade
the student in Social Service Theory.
Students will be divided into three
seminar groups, meeting twice weekly
through the academic year in two-hour
sessions, covering "The Community and
Social Services--History, Philosophy,
Organization,Issues and Problems."

-127-

COMMUNITY HEALTH WORKER
(70 credits)

Orientation
Business Mathematics
Basic Composition
Anatomy and Physiology
Composition and Rhetoric
Survey of American and Texas
Government and Constitutions

Introduction to Psychology
Introduction to Sociology

Associated Health Occupations
Introduction to Health
Occupations

Introduction to Patient Care
Child Growth and Development
Psychology of Personality

Student trains July-June three
days per week in Social Service
Department, U.T.M.B.; Community
Services - Housing Project, Early
Childhood Learning Center, various
social ad welfare agencies.. In
addition here are lecture ses-
sions to rirepare the student to
enter each agency. Student also
learns medical and psychiatric
disorders. Technical Director
grades student from evaluations
of supervisors in respective
agencies.

r ,r)
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GALVESTON COLLEGE
DIVISION OF OCCUPATIONAL EDUCAT.

ASSOCIATED HEALTH OCCUPATIONS

COMMUNITY HEALTH WORKER
(Meets Associate in Applied Science Degree Requirements)

FIRST YEAR

First Semester Class
Hours

Lab Credit Contact

AHO 141 Interdisciplinary Health Concepts -
Introduction to Health Occupations

AHO 132 Interdisciplinary Health Practices -
Specialized Clerkship

BIOL 133 AN.:.17my & Physiology

BIOL 113 Anatomy & Physiology Lab
ENGL 131 Basic Composition
SOC 131 Introduction to Sociology

Total Hours

3

3

3

0

3

3

3

0

0

2

0

0

4

3

3

1

3

3

96

48

15 5 17 144

Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96

AHO 134 Interdisciplinary Health Practices 3 0 3 48

BIOL 134 Anatomy and Physiology 3 0 3

8101 132 Anatomy and Physiology Lab 0 2 1

ENGL 132 Composition and Rhetoric 3 0 3

PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 TT 144

Second Summer Session

AHO 155 Applied Health Concepts in Practice 2 16 5 288

Total Hours 2 16 5 288

SECOND YEAR

First Semester

AHO 241 Interdisciplinary Health Copts i
0 4 160

AHO 242 Advanced Application - tii?,1H Con-

cepts and Practices

2 4 160

BM 133 Business Mathematics I 3 0 3

-128-
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COMMUNITY HEALTH WORKER
"continued).-

First SemesterScontinued) Class Lab

Hours

Credit Contact

GOVT 233 Survey of American and Texas Gov-
ernment and Constitutions

PSYC 231 Child Growth and Development

3

3

0

0

3

3
Total Hours 13 16 17 320

Second Semester

AHO 232 Special Problems and Techniques 3 0 3 48
AHO 243 Advanced Application - Health Con-

cepts and Practices
2 8 4 160

AHO 244 Advanced Interdisciplinary Health 2 8 4 160
Concepts

PSYC 233 Psychology of Personality 3 0 3

Total Hours 10 16 14 368

Total Semester Credit Hours in Program: 70



COMMUNITY HEALTH WORKER

Course Descriptions

AHO 155
APPLIED HEALTH CONCEPTS IN PRACTICE

The student is introduced to the concepts and principles of Social Work,
its skills and methods. Case histories are reviewed and beginning inter-
viewing techniques practiced.

AHO 241
INTERDISCIPLINARY HEALTH CONCEPTS

A review of 'ommunity resources clarifying their role in attempting to
deal with p lems of the economically disadvantaged, medically indigent,
minorities, ,,,ildren and family services, psychologically and physically
handicapped.

AHO 242
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES

Student learns how to conduct interviews and take case histories. Visits
community agencies to learn their procedures. Student may review case
studies and accompany professionals on home visits and planned community
meetings.

AHO 232
SPECIAL PROBLEMS AND TECHNIQUES

Student is assigned to certain areas of Social Services within UTMB ant
spends time in a field of his choice in the community under the super-
visision of professional staff.

AHU 243
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES

Will focus on Comprehensive Health Care and Planning -- Philosophy and
Practice. Goals and objectives -- the role of the team.

AHO 244
ADVANCED INTERDISCIPLINARY HEALTH CONCEPTS

Student reviews overall learning, both theoretical and practical,
determines strengths and weakne' es within himself and prepares for
entry into the community heal field of his choice.



GOVT 233
SURVEY OF AMERICAN AND TEXAS GOVERNMENT AND CONSTITUTIONS

Study of the institutions of government and the functions from the local
level to the national with particular emphasis on the city, county and
state governments. Examines in detail and on a comparative basis the United
States and Texas Constitutions.

PSYC 231

CHILD GROWTH AND DEVELOPMENT

Human psychological development from birth to adulthooc:. The birth of the
baby; from organism to person; the infant; the toddler; the preschool
child; the middle years of childhood; adolescence; disturbances in develop-
ment; the study of children.

BM 133

BUSINESS MATHEMATICS I

A study is made o7 fundamental mathematical processes, fractions, decimals,
percentage in business, business equations, and simple interest.

PSYC 233
PSYCHOLOGY OF PERSONALITY

A study of major factors and conditions related to personality. develop-
m It, including parent-child relations, personality defense mechanisms,
methods of personality measurement, and behavioral pathologies and their
treatments.



When students enter the study track in the summe-, they spend several

hours a day in clinical conditions lectures with, other study track students.

Within their own study track, the students cover the introduction to social

work, ite concepts and principles, as well as the skills and methods which

are involved. Case records are reviewed to acquaint the student the

various problems as well as the agencies within the community that can be

utilized to assist in s,-7ving them. Intctrviewing, and how to obtain in-

formation, is also discussed in depth.

By fall, the student is aware of the scope of social rlork services.

At this time the students are given case assignments under the super-

vision of the Technical Director at The University of Texas Medical Branch.

Sometimes the patients requiring assistance are known to various social

agencies in their community. The Technical Director strives to give the

students local cases so they may visit the agencies involved in order to

learn what role the a9.Acy is playing in specific case situations. The

students are rotated throughout the departments within the hospital to

gain knowledge and experience of that service under the direction of

trained social workers assigned to specific areas (surgery, psychiatry,

children and youth project, and internal medicine).

About mid semester, when the Technical Director feels o student

grasped the fundamentals of the program, this student is sent, into the

agencies within the community. A two-week rotation under the supervision

of the person in charge of each agency is accomplished at the following:

Community Service Division of the Galveston Housing Project

Galveston County Welfare Department

Early Childhood Learning Center

12,13
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=amity Service

idren and Youth Project - UTMB

An example of coordination between the agenciEs is that of the Early

Childhood Learning Center and Family Service w'-.ere the latter is the

grantee for Social Services for the Early Childhood Learning Center. At

Family Service the student may receive ccse records to understand a

particular family problem. At the Early Childhood Learning Center, the

student goes an visitations with the professional, usually seeing the

family whose can& history was studied at Family Service.

Not requiring two weeks but time enough for the student to understand

the functions of agencies, the following are part of the community rotation

period:

Juvenile Probation Department

YWCA

St. Vincent's Community Center (located in a ghetto area)

These rotations are structured so the student may experience the

workings of a sophisticated agency one week and the next week be amid

unstructured problems of the ghetto areas.

Special on-going assignments are (1) community meetings to see how

group dynamics concepts previously studied are applied and (2) volunteer

work in a community project of the student's choice so the student can

better understand the role and attitudes of the volunteer.

By the end of the fall semester, the student has completed rotation

throughout the community agencies. The student then comes back to The

Medical Branch for concentrated "feedback" sessions with the other students.



Their experiences are discussed in depth, and the application of methods

and skills are evaluated.

The students are then assigned to department, within the Medical

Branch for case work experience. Should a student show def_ciencies in

one or more areas., as determined by the Technical Director and the super-

visors in charge of rotations at the community agencies, this time is

utilized for 4rdivitual assistance.

Then, the latter part of the spring semester, the student who so wishes

may request additional time at a certain agency. This is the field the

student may wish to enter upon graduation.

Supervision of students if' this study track is handled initially or

a group basic:, but later a one-to-one basis with the Technical Director.

Students

One student joined the program, but left without completing college

courses. This student has since returned to Galveston College and is

working on all college academic courses. She had successfully passed her

clinical work.

She is now employed with the YWCA Youth Services Bureau in Galveston

on a part-time basis. She is involvci with a beach project which is

focused on prevention of drug abuse and dealing with runaways.

Equipment

Facilities and equipment needs would inclu,e a desk for every student,

preferably one which affords privacy for interviewing. Dictating equip-

ment is also desirable. Students also should have access to the latest



periodicals and journals which would help them to stay abreast of develop-

ments in the field.



ELECTROENCEPHALOGRAPHY

The fall of 1971 is the first year students have been admitted

into the AHO Electroencephalography Technicican program. It was ap-

proved for AHO by the Texas Education AG2nc:: on July 6, 1971, on a

two-year trial basis. A letter from the TEA to Galveston College

stated:

To continue the program on a regular basis beyond the initial
two years, you will be required to submit for review an eval-
uation of the program made immediately after the first class
is graduated. This evaluation should include the level of
continuing need for the program, types of positions and salary
levels available to graduates, trends in development of two
years training for EEG technicians nationally, etc.

No standards for training of EEG technicians have been adopted

by the American Medical Association (although at the printiog they

may have been). Those candidates for registry are required to pass

a certifying examination encempassing written, oral and laboratory

sections. An AMES committee is now meeting to set requirements for

uniform education and training.

In lieu of these standards, the AHO program has a curriculum

established by the EEG study track faculty which embodies the think-

ing of the AMES as well as fulfills requirements the AHO faculty deems

pertinent.
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GALVESTON COLLEGE
DIVISION OF OCCUPATIONAL EDUCATION

ASSOCIATED HEALTH OCCUPATIONS

ELECTROENCEPHALOGRAPHY TECHNOLOGIST
(Meets Associate in Applied Science rlegree Requirements)

FIRST YEAR

First Semester Class
Hours .

Lab Credit Contact

AHO 141 Interdisciplinary Health Concepts - 3 3 4 96

Inlntroduction to Health Occupations
AHO 132 Interdisciplinary Health Practices - 3 0 3 48

Specialized Clerkship
BIOL 133 Anatomy & Physiology 3 0 3

BIOL 113 Anatomy & Physiology Lab 0 2 1

ENGL 131 Basic Composition 3 0 3

SOC 131 Introduction to Sociology 3 0 3

Total Hours 15 5 17 44

Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96

AHO 134 Interdisciplinary Health Practices 3 0 3 48

BIOL 143 Anatomy & Physiology 3 0 3

BIOL 114 Anatomy & Physiology Lab 0 2 1

ENGL 132 Composition and Rhetoric 3 0 3

PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 Er 17 144

Second Summer Session

AHO 155 Applied Health Concepts in Practice 2 16 5 288

Total Hours 2 1 5 2$8

SECOND YEAR

First Semester

AHO 241 Interdisciplinary Health Concepts 2 8 4 160

AHO 242 Advanced Application --Health 2 8 4 160

Concepts and Practices
BM 133 Business Mathematics I 3 0 3

PSYC 233 Psychology of Personality 3 0 3

Total Hours 10 16 14 320



Second Semester Class
Hours

Lab Credit Contact

AHO 232 Special Problems and Techniques 3 0 3 48
AHO 243 Advanced Application - Health 2 8 4 160

Concepts and Practices
AHO 244 Advanced Interdisciplinary 2 8 4 160

Health Concepts
GOVT 233 Survey of American and Texas 3 0 3

Government and Constitutions
Total Hours Ill T-6- 14 368

First Summer Session

AHO 256 Applied Health Concepts in 2 16 5 288
Practice I

Total Hours 2 16 5 288

Total Semester Credit Hours in Program: 72



ELECTROENCEPHALOGRAPHY TECHNOLOGIST

COURSE DESCRIPTIONS

AHO 155
APPLIED HEALTH CONCEPTS IN PRACTICE

A. A brief resume of the history and development of electroencephalography.
B. Terminology - To orient the student to standard electroencephalographic

terminology used in the profession.
C. Elementary Principles of Instrumentation - To introduce the student to

the use and care of the electroencephalograph, including calibration,
standardization, filtration, amplification, and care and preventive
maintenance of the machine.

D. Methodology and Artifacts - To provide the student with knowledge and
skills necessary to obtain a readable record. Including the prepara-
tion of the patient, electrode application, labeling tracings, acti-
vation techniques, and recognition of artifacts.

E. Clinical e4eriences, supervised, as deemed applicable.

AHO 241
INTERDISCIPLINARY HEALTH CONCEPTS

This course provides the student with the basic knowledge of brain
structure and its relationship to electroencephalography.

AHO 242
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES

This course is designed to provide the student with the opportunity to
apply practical skills and develop proficiencies in application of
techniques to obtain electroencephalograms under clinical conditions.
It includes patient contact and practical application in routine enceph-
alography of all age groups. In addition, the student will learn des-
criptive terminology in interpretation of electroencephalograms which
will be reviewed by an electroencephalographer.

AHO 243
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES

Assignment to the student's area of clinical interest, including
specialized instruction in advanced concepts and theory, independent
application of technical skills with professional consultation or super-
vision, and responsible participation as a'member of the health team.



AHO 232

SPECIAL PROBLEMS AND TECHNIQUES

This course provides the student with the opportunity to develop skills
in handling special or unusual problems such as isolation techniques,
coma patients, psychotic or retarded patients, management of seizure
patients, portable tracings (coronary care unit, intensive care unit.
operating room and emergency room), isoelectric tracings, and research
problems. In addition, the student will learn the medico-legal aspects
and responsibilities of an electroencephalography technologist. This
is also a period for the refinement of work habits, attitudes and ad-
ministrative activities which will aid the student in making the trans-
ition from student to professional.

AHO 244

ADVANCED INTERDISCIPLINARY HEALTH CONCEPTS

This course is designed to provide for additional instruction or super-
vision in highly unique procedures or techniques essential to meet
standards of existing certification bodies for electroencephalography.

AHO 256

APPLIED HEALTH CONCEPTS IN PRACTICE I

This course is designed, upon completion of formal classroom lectures,
to allow the student to function independently as an electroencephalo-
graphist in unsupervised laboratories. Upon satisfactory completion of
this independent work period, the student will be examined by written
and oral examinations and in the actual laboratory performance by the
Board of the American Medical Electroencephalography Society for
certification by that society, (Depending upon outcome of AMA EEG
credentials committee, this course may have to be altered).

MATH 133
BUSINESS MATHEMATICS I

A study is made of fundamental mathematical processes, fractions, deci-
mals, percentage in business, business equations, and simple interest.

PSYC 233
PSYCHOLOGY OF PERSONALIN

A study of major factors and conditions related to personality develop-
ment, including parent-child relations, personality defense mechanisms,
methods of personality measurement, and behavioral pathologies and their
treatments.

GOVT 233
SURVEY OF AMERICAN AND TEXAS GOVERNMENT AND CONSTITUTIONS

Study of the institutions of governnent and their functions from the

1,(c),5747-



local level to the national with particular emphasis on the city, county,
and state governments. Examines in detail and on a comparative basis
the United States and Texas Constitutions.

PSYC 231
CHILD GROWTH AND DEVELOPMENT

Human psychological development from birth to adulthood. The birth of
the baby; from organism to person; the infant; the toddler; the preschool
child, the middle years of childhood; adolescence; disturbances in develop-
ment; the study of children.

The Technical Director for EEG previously had conducted a certificate

program in EEG (which involved six months of study before a student could

take national registry examinations). The feeling of the Technical Direc-

tor as well as the Electroencephalographer was this time was insufficient

to produce a highly-trained technician. They established the current pro-

gram through the AHO department.

The objectives of te AHO study track are (1) to graduate students

who will pass the EEG registry examinations and (2) because the field is

so new and very few training centers are available for students, the

faculty believes these students graduating with AAS degrees will be among

the better-educated EEG technicians and will be called upon to teach.

Therefore, the EEG faculty has established this curriculum and training

to give these students a wide range of experiences including a special

confidence-building examination to prepare them for thier work as

technicians and possible instructors.

Curriculum

Students wishing to enter the EEG study track are interviewed by

the Technical Director. Although there are no set standards for entrance,

the director prefers to consider students who have had a low record of
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absences during the first year, have maintained at least a C average,

and preferably have had previous employment (part-time work included).

The director feels that a student who indicates the ability to be suc-

cessfully employed and who is conscientious about employment is pos-

sibly more trainable than the person who has a high scholastic average

with no experience in a work situation.

The nature of administering electroencephalograms requires a per-

son with patience, one who is able to relate to people and manage them,

and who is capable of working alone since most health facilities have

only one EEG technic;an on the staff. Those students who have a desire

to experience the new and different throughout their work-life undergo

more intense counseling since the EEG technician's work is basically

routine after skills and technique have been attained.

The first six weeks is spent in observation of the procedures and

familarization with the equipment and the language. During this period,

the student is not required to obtain knowledge which will be tested.

The reason for the orientation session is that the standard texts for

EEG technicians begin with so much technical language, the student will

soon become confused unless he has had the opportunity to see and

basically to understand what i presented in the text.

Students begin their experience on a one-to-one ratio with a

licensed EEG technician. Lectures and clinical application are inter-

related, the instructor lecturing on a particular subject, and then the

students experiencing their new knowledge with the patients and at the

machines. Lecture times are not structured; therefore, the students
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are free to take the time they need to learn a segment. They are tested

individually on the things they have learned. For example, a student

taking a test will be given parts of EEG tracings which she administered

and had explained to her. All students will have experienced the same

readings by the time the course is completed. The first summer and fall

semesters, statistics reveal the students took an average of 131

tracings.

Because of the relative isolation of an EEG technician in a health

care facility, the students are also taught basic electronics of the EEG

machine. At the present time there are no district representatives for

EEG machines, and the technician must function as a mechanic by circum-

stance.

The students are graduated at the end of July during the second

summer of their studies. They are required this extra time because of

the number of tracings they must complete as well as their spending

time alone in a medical facility as part of the final examination. As

previously stated, most EEG technicians function as a staff of one in

a health facility.

For this reason, the students undergo a special one-month testing

period. Each student is taken to a nearby hospital which employs an EEG

technician (St. Mary's Infirmary). The student becomes familiar with the

facility for a period of two weeks. Then, by arrangement with the hos-

pital, the staff EEG technician from St. Mary's rotates to John Sealy

Hospital, and the student is left alone in the dpartment for a month. The

student will be able to call the Technical Director if problems arise; how-



ever, no physical assistance will be given ' me the student is

there. After having successfully comple- St. Mary's, the

student will have successfully passed the final examination for the course.

Students

Four students have been accepted into the program. They will com

plete their clinical experience in July. Of the four, one student has

made special arrangements because of illness. This student had initially

entered the AHO program in the fall, 1969, and had dropped from radiologic

technology during the first summer session. Her reason for leaving was

the discovery of a brain tumor. After one year's absence, the student

again asked to be admitted into the program in the EEG study track. She

again became ill during the fall semester, and she was forced to be ab-

sent even though she was maintaining a 3.0 in her EEG work. She has now

recovered sufficiently to again be present.

The other three students have already shown their accomplishments.

Entering the program, one student had a 2.4 composite grade average,

another a 2.0 average, and the third, a 2.3. At the end of the fall

semester, all students made the Dean's List at Galveston College. Those

making this list achieve a grade point average of 3.0 to 3.4 in the

semester.

Five medical facilities have contacted the Technical Director,

indicating positions available to the graduates. One is within a forty

mile radius of Galveston; the rest are in Texas. The lowest salary

offered was $500 a month, and one facility'indicated the salary was
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open. One of the positions is for teaching as well as for technical

work.

Facilities

The equipment needed to equip a labcratory for the teaching of EEG

technicians should be in sufficient quantity to permit the students to

function when they are in the clinics and not have to wait for facilities

to become available.

Suggested equipment for 15 EEG students in a laboratory would be five

electroencephalograph machines, one photo stimulator and five reclining

chairs.
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INHALATION THERAPY

Inhalation Therapy (Pulmonar\ ,nv) was the first study track

to be _pproved by the Texas Educ( jency. Because the Agency did

not have a designation at that time for this type of program, the entire

AHO grouping of courses was under the section of Inhalation Therapy.

This was changed in 1971.

There were no ongoing programs of inhalation therapy at The Univer-

sity of Texas Medical Branch as there were in other study tracks (radio-

logic technology, physical therapy, occupational therapy). This program

,as developed because of the need for trained inhalation therapists and

because facilities and manpower were available for training students. In

another part of this chapter will be a listing of the equipment needed

for the training of these students, since it is necessary that a fully-

equipped and staffed clinical setting be available.

The curriculum was planned according to the requirements established

by the Joint Review Committee for Inhalation Therapy Education of the

American Medical Association. In every case the required hours of study

for an essential have been exceeded by the hours established at Galveston

College. The provisional accreditation of this program with the stipula-

tion of a site visit within a year was announced in January, 1972.

Curriculum

Because of the requirement of clinical hours, the study track is ex-

tended beyond the usual two years, and most students complete their clin-

ical hours by the end of October during their third year. The following

is the curriculum and course descriptions for inhalation therapy with the

chart showing the compliance with AMA standards.
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GALVESTON COLLEGE
DIVISION OF OCCUPATIONAL EDUCATION

ASSOCIATED HEALTH OCCUPATIONS

INHALATION THERAPIST
(Meets Associate in Applied Science Decree Requirements)

FIRST YEAT=i,

First Semester Class

Hours
Lab Credit' Contact

AHO 141 Interdisciplinary Health Concepts - 3 3 4 96

Introduction to Health Occl.:p,ations

AHO 132 Interdisciplinary Health Practices - 3 0 3 48

Specialized Clerkship
BIOL 133 Anatomy & Physiology 3 0 3

BIOL 113 Anatomy & Physiology Lab 0 2 1

ENGL 131 Basic Composition 3 0 3

SOC 131 Introduction to Sociology 3 0 3

Total Hours 15 5 17 144

Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96

AHO 134 Interdisciplinary Health Practices 3 0 3 48

BIOL 134 Anatomy & Physiology 3 0 3

BIOL 114 Anatomy & Physiology Lab 0 2 1

ENGL 132 Composition and Rhetoric 3 0 3

PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 5 17 144

Second Summer Session

AHO 155 Applied Health Concepts in Practice 2 16 5 288

Total Hours 2 16 5 288

SECOND YEAR

First Semester

AHO 241 Interdisciplinary Health Conc ots 2 8 4 160

AHO 242 Advanced Application - Healt "Jn-

cepts and Practices

2 8 4 160

MATH 14'i Colle-4e Algebra 3 2 4

PHSC 241 Physi A Science for Health ,A1-

ols

4 0 4

Tot Hours 1 18 1. 320



INHALATION THERAPIST
(continued)

Second Semester Class
Hours

Lab Credit

AHO 232 Special Problems and Techniques 3 0 3
AHO 243 Advanced Application - Health Con- 2 8 4

Geots and Practices
AHO 244 Advanced interdisciplinary Health 2 8 4

Concepts
BIOL 135 Microbiology 3 0 3
GOVT 233 Survey of American and Texas Gov-

ernmert and Constitutions
3 0 3

Total Hours 13 ¶6 17

First Summer Session

AHO 256 Applied Health Concepts in Prac-
tice I

2 16 5

Total Hoursi6 5

Second Summer Session

AHO 267 Applied Health Concepts in Prac-
tice II

2 16 6

Total Hours 2 16 6

THIRD YEAR

First Semester

AHO 268 Applied Health Concepts in Prac-
tice III

0 35 6

Total Hours 0 35 6

-Total Semester Credit Hours in Program: 89

-15 9 9

Contact

48
160

160

368

288

288

560

560



INHALATION THERAPY

Course Descriptions

AHO 155
APPLIED HEALTH CONCEPTS IN PRACTICE CREDIT: 5

This course is designed to provide the student with the initial concept

of procedures and techniques, and an overview of inhalation therapy in

action. In addition to an introduction to the inhalation therapist's

role and function in major medical areas, the student will experience,

under the supervision of an inhalation therapist, the application of those

procedures being learned. The student will gain basic skills and pro-

cedures as applied to inhalation therapy. Emphasis is focused upon de-

veloping a prar.tical body of knowledge related to a high standard of

patient care.

Objectives:

1. To allow the student to examine his own individual abilities through

actual participation in procedures and techniques, and to acquaint

him with an understanding of proper clinical practices.

2. To allow the student to gain experience in the maintenance of mater-

ials and equipment.

3. To allow the student to gain specific knowledge concerning the ad-

justment of procedures and techniques to individual patient care.

4. To assist the student in learning to analyze problems and possible

solutions in order to accomplish specific tasks related to procedures

and techniques which are unique to inhalation therapy.

5. To aid the student in developing basic understanding of the utili-

zation of various procedures and techniques of inhalation therapy as

they relate to a high standard of patient care.

AHO 241
INTERDISCIPLINARY HEALTH CONCEPTS CREDIT: 4

This course is designed to provide assignment to the student's area of

interest, inhalation therapy, including application of techniques, pro-

cedures, and individual student development of, basic skills. Emphasis

is placed upon providing the student with comprehensive information con-

cerning specific aspects of inhalation therapy, including methods of

treatment and treatment philosophies.



Objectives:

1. To provide the student with knowledge and understanding of the dy-
namic concepts, procedures and techniques of inhalation therapy.

2. To provide the student with the knowledge of treatment procedures
unique to inhalation therapy.

3. To allow the student to gain specific knowledge of procedures and
techniques of inhalation therapy as they relate to a high standard
of patient care.

AHO 242

ADVANCED APPLICATION - HEALT' CONCEPTS AND PRACTICES CREDIT: 4

This course is designed to provide the student with knowledge of procedures
and techniques unique to inhalation therapy and their direct application
to patient care. Emphasis is placed an the individual student's develop-
ment of intermediate technical skills as applied to inhalation therapy.

Objectives:

1. To aid the student in developing a basic understanding of the patho-
physiological basis for intermittent positive pressure therapy and,
under supervision, to apply this knowledge in the clinical area.

2. To provide the student with supervised clinical experience in treat-
ment of patients, within all age groups, with respiratory problems.

3. To allow for the individual students development of intermediate
technical skills which are unique to the clinical area of inhalation
therapy.

4. To develop aims and attitudes which are directive in aiding the stu-
dent in achieving an understanding of clinical procedures as they re-
late to a high standard of patient care.

AHO 232

SPECIAL PROBLEMS AND TECHNIQUES CREDIT: 3

This course has been designed to provide the student with the opportunity
to explore in greater depth the procedures and techniques used in in-
halation therapy. Emphasis is placed on exploration of new areas of tech-
niques, the reinforcement of previously learned skills, and the analysis
of-procedures and techniques for application to inhalation therapy.

Objectives:

1. To allow the student to explore new areas of procedures and techniques
which are unique to inhalation therapy.



2. To allow the student to gain additional experience in the application
of procedures and techniques as they relate to patient care.

3. To allow the student to gain greater knowledge of the adjustment of
procedures and techniques to inhalation therapy treatment.

4. To allow the student to reinforce previously learned skills in the
area of procedures and techniques.

5. To assist the student in developing sound methods of analysis of
procedures and techniques for application to inhalation therapy treat-
ment.

AHO 243
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES CREDIT: 4

This course is designed to provide the student with assignment to the
student's area of interest, inhalation therapy, for supervised appli-
cation of techniques and individual student development of intermediate
technical skills as applied to inhalation therapy treatment. Emphasis
is placed on actual clinical application, under direct supervision, of
proficiencies and compentencies learned in previous didactic courses.

Objectives:

1. To provide the student with supervised clinical experience in treat-
ment of patients, within all age groups, with respiratory problems.

2. To provide the student with direct contact experience, under super-
vision, with patients of all age groups who have respiratory problems.

3. To develop aims and attitudes which are directive in aiding the
student in achieving an understanding of clinical procedures as they
relate to a high standard of patient care.

AHO 244
ADVANCED INTERDISCIPLINARY HEALTH CONCEPTS CREDIT: 4

This course is designed to provide assignment to the student's area of
clinical interest, inhalation therapy, for instruction in specialized
concepts and theory, supervised application of techniques and procedures
and individual student development of intermediate technical skills.
Emphasis will be placed on providing the student with comprehensive in-
formation concerning the aspects of blood gas analysis, pulmonary func-
tions, spiometry, and chest physiotherapy as applied to the specialized
area of inhalation therapy.

Objectives:

1. To provide the student with knowledge and understanding of the spe-
cialized concepts as they apply to inhalation therapy.



2. To provide the student with the knowledge and understanding of these
specialized concepts as they relate to patients with respiratory
problems.

3. To allow the student to gain specific knowledge concerning the adjust-
ment of procedures and techniques as they relate to patient care.

AHO 256

APPLIED HEALTH CONCEPTS IN PRACTICE I CREDIT: 5

This course is designed to provide assignment to the student's area of
clinical interest for additional instruction or supervision in highly
unique procedures or techniques essential to meet standards of selected
health occupations. Emphasis will be placed on providing the student
with comprehensive information concerning the aspects of theoretical
management of patients in selected areas for directed experience util-
izing special procedures unique to inhalation therapy.

Objectives:

1. To provide the student with knowledge and understanding of the spe-
cialized concepts as they apply to inhalation therapy.

2. To provide the student with the opportunity to apply these special-
ized concepts in directed experience in patient care.

3. To allow the student to gain specific knowledge concerning the ad-
justment of procedures and techniques as they relate to individual
patient care.

AHO 267

APPLIED HEALTH CONCEPTS IN PRACTICE II CREDIT: 6

This course is designed to provide assignment to the student's area of
clinical interest, inhalation therapy, for additional instruction or
supervision in highly unique procedures or techniques essential to meet
standards of selected health occupations. Emphasis is placed on providing
the student with the opportunity to apply skills and knowledge in actual
patient care in the specialized area of inhalation therapy.

Objectives:

1. To provide the student with actual application of the procedures and
techniques learned in preceding course work.

2. To allow the student to refine techniques ,essential to treatment of
patients with respiratory problems.

3. To allow the student to gain specific experience in the adjustment
of procedures and techniques as they relate to a high standard of
patient care.



AHO 268
APPLIED HEALTH CONCEPTS IN PRACTICE III CREDIT: 6

Continuation of AHO 267

MATH 141
COLLEGE ALGEBRA CREDIT: 4

An introduction to the basic concepts of modern algebra. Topics are
taken from logic and theory, the development of the number systems, re-
lations, functions, equations, inequalities, determinants, and matrices,
probability and mathematical induction.

PHSC 241
PHYSICAL SCIENCE FOR HEALTH OCCUPATIONS CREDIT: 4

Theory of matter, structure of atoms and molecules, valence and binding,
oxidation and reduction, nature of acids and basis, heat and the states
of matter. The atmosphere, its constituents, the gas laws, diffusion,
and laminar and turbulent fi.ow of fluids.

BIOL 135
MICROBIOLOGY CREDIT: 3

General principles; asepsis, disinfection and sanitation, infection,
immunity and allergy; bacteriology; general pathology.

GOVT 233
SURVEY OF AMERICAN AND TEXAS GOVERNMENT AND CONSTITUTIONS CREDIT: 3

Study of the institutions of government and their functions from the
local level to the national with particular emphasis on the city, county,

and state governments. Examines in detail and on a comparative basis the
United States and Texas Constitutions.

When a student chooses to apply for the inhalation therapy study

track, he is interviewed by two or three persons in inhalation therapy,

usually the Medical Director, the Associate Technical Director for Edu-

cation and the Technical Director of the Pulmonary Therapy Service.

There is no set interview form which they utilize since they are

at liberty to interview the student in their, own manners to bring out

the following:



1. Depth of interest in a subject. This does not necess-

arily have to be related to inhalation therapy, but to show

that a studc,it has a curiousity for education. Inhalation

Therapy contains a great amount of detailed training, and

it is necessary that a student have the ability to think

through problems as well as the tenacity to investigate all

possibilities before coming to a decision.

2. Facility with hands and ability to think under stress. The

student who displays an interest in using his hands by hob-

bies or previous employment merits consideration since this

occupation is concerned with these attributes. The thinking

under stress could be brought out by having the student re-

late an incident requiring quick-thinking, and what the stu-

dent did in that moment is what they want to determine.

3. An interest in science and mathematics has to be part of the

student's background since so much depends upon the student's

abilities in these fields. A "C" or better in math courses

is a requirement, hopefully the student has made better than

a C.

When the student enters the program in the summer, he spends most of

his time in lecture for the first weeks. The student is exposed to the

science and math he will be encountering as well as the equipment. Only

after the equipment is explained in the classroom 111 the student be al-

lowed to accompany a therapist in the clinic. 'Therefore, the summer is

approximately 70% instruction and 30% patient contact.



After the equipment is covered didactically, the students are then

exposed to patient treatment in the classroom. After a lecture on a

subject, the students then accompany the therapist into the clinic to

see that particular procedure. The ratio of instruction to clinical ex-

perience begins to tend toward 50% - 50% by the time the fall semester

has been completed.

Also during this time the student is learning physical science and

getting basic algebra in the college studies. To have these courses

completed by the beginning of the fall semester is the ideal situation

for the clinical faculty. Time has to be spent teaching areas which have

not yet been covered in physical science in order to keep the clinical

training schedule according to the essentials.

By the time the spring semester has begun, the students have been

exposed to the equipment and most of the treatments. Their didactic

and patient treatment are now covered together, utilizing whatever patients

are "in the house."

Then, in June until the student completes clinical training at the

end of October, the student is placed in a clinical preceptorship. He

is exposed to highly unique procedures or techniques essential to meet

the AMA standards. He is rotated through specified clinical areas of

emergency room, medicine, obstetrics, pediatrics, general surgery, thor-

atic surgery, neurological surgery, recovery room, out-patient clinic,

shock therapy, renal dialysis, cardiac catherization and x-ray diag-

nostic areas.

Upon successful completion of required hours and didactic study,

the students are then eligible to take the certifying examinations for

1V,'?(:;



registered inhalation therapists.

Should a student make below a C in any of the units of study, those

units must be made up. Because of the other essentials to be met, there

is not time to repeat a unit during the school year, and the student will

have to be placed on a space-available basis the following year.

The progress of the student both academically, clinically and men-

tally is followed by the interested faculty members by reading student

diaries. The diary is developed by the student and turned in at monthly

intervals. Problems requiring individual answers or discussions are

included. It is also considered as their sounding board for teaching ab-

normalities requiring correction.

Checks are made periodically to determine the subject matter covered

in relation to essentials with on-going analysis of lectures and clinical

applications.

Perhaps the most important written portion of the student's training

is the case histories which they are required to write on assigned ap-

tients. These were devised by the department to train the students to be

thorough and to follow-through. Case histories are turned in for credits

and grades.

Once a week there is an informal seminar. It is primarily conducted

by the students who research topics and report on them. Some subjects

have been congenital heart problems and stress of newborns. The seminar

is, of course, to give the student in-depth knowledge, but the underlying

factor is the development of self-confidence Within the student and the

student's ability to communicate with others.
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Students

The first class of students in inhalation therapy numbered two.

Neither finished the program because they were improperly prepared edu-

cationally and emotionally unable to handle the needs and stress of the

program. Although they tried very hard, notes the instructor, they were

unable to succeed even though one could have succeeded scholastically.

The second class enrolled the maximum number allowed, ten students.

One dropped temporarily for physical reasons and two others were on

scholastic probation and could not handle the studies. Although a good

C student is acceptable to most AHO programs, it is necessary that the

student have a better than average background in science and math since

much depends on academic success in these fields. The program cannot be

slowed to help those weak in those subjects or the clinical time would

have to be extended beyond the period now stipulated.

The students currently in the program (7) range in grade and moti-

vation from excellent to a little above average. From an evaluation by

the Medical Director on these students:

"The one with the highest grades is not clinically conscientious and

is not yet aware of the real challenge of physiology involved."

"One student is scholastically and clinically competent and over

conscientious -- needs personal assurance to avoid being up-tight.

"One student is scholastically competent as well as clinically adept,

but has yet to become opinionated or scientifically argumentative about

anything -- too permissive."

"Three students are good 'plodders' and on their own are fulfilling

in some background they need. These three have a need to succeed -- they

:I. A
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have a goal -- and merely need guidance and repetition for learning what

they need."

"One student is scholastically in the above average Cass, but is as

yet too superficial because of past 'life experience' the student

should not be so, but is a combination of curiousity and sometimes hypo-

chondria toward all patients, which doesn't really affect ability (ex-

cept negatively) in this area."

These notes were made in November of 1971. The following are the

notes made on the same students having achieved some six more months of

training:

"The student who had the highest grades no longer has these. As the

course material became more difficult, his depth became less in some areas

and his correlation does not come easy. He is not meeting his challenges

in sufficient depth. This is barely beginning to impress him, who likes

not repetition."

"The up-tight student has begun to relax and show true ability based

on some post practical experience. Filling-in-the gaps is her game now,

and this is producing an outstanding result."

"The scholastically competent, but permissive student shows an oc-

casional flash of determination, but not nearly enough."

"The 'plodders' are steady and improving, but slowly. Competence

shown in unusual ways sporadically, but it is there."

"The above average hypochondria type still retreats behind excuses,

and must be manipulated to show accomplishment, of which the student is

capable."

1 r"
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Equipment

The following equipment is suggested to equip a laboratory and

clinical training area for 15 students of inhalation therapy:

AREA

200 square feet for lab

50 square foot storage - shelving on wall

15 lockers

15 chairs - counter two work tables

1 large sink for equipment

Equip:

Estimated Cost

EST. COST # EA.

$2,000.00

TOTAL

X Ray view box $ 200.00 1 $ 200.00

Chalk - magnetic blackboard 200.00 1 200.00

Overhead projector complete 300.00 1 300.00

16mm projector, sound 700.00 1 700.00

Slide projector 4 x 4 slides 500.00 500.00

2 x 2 slide projector - complete 300.00 1 300.00

Tape Recorder, Playback etc. 400.00 1 400.00

Bird 7 Teaching cut-away 25.00 1 25.00

Set Bird slides 25.00 2 50.00

Set Bennett slides 350.00 1 350.00

Set Bird Films (6) 1,500.00 1 1,500.00

Sets Bird manuals, complete 15.00 15 225.00

Brady teaching manual, slides &
overlays

300.00 1 300.00

Teaching manual & slides 300.00 1 300.00

Glenn Series 200.00 1 200.00

Set Misell overlays (phys, Anat, etc) 150.00 1 150.00

Tape reserves 100.00 1 100.00

Tape recorder - playback Casette 130.00 1 130.00

Set charts - all systems 500.00 1 500.00

Skeleton 350.00 1 350.00

Set lung (models) 250.00 1 250.00

Resuscianne - complete 1,500.00 1 1,500.00

Intubation mannikin (Laerdahl) ,2,000.00 1 2,000.00

Pertinent library books 4,000.00 200 4,000.00

Cryogenie Air Compressor & outlets 2,700.00 1 2,700.00

& tubing & wall adapters
Wright Spirometer 300.00 1 300.00
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EST. COST # EA. TOTAL

cone's Pulmonar $ 600.00 1 $ 600.00
Set ENDO Tubes, adpaters, laryn-

goscopes and box container -
trach tubes

250.00 1 250.00

Bird Mark 7 400.00 8 3,200.00
Bird Mark 8 500.00 4 2,000.00
Bird Mark 10 419.00 4 1,676.00
Bird Mark 14 726.00 4 2,904.00

Mark 1 300.00 2 600.00
Mark 4 600.00 1 600.00
Asthmatic 175.00 2 350.00
Pediatric Model 950.00 2 1,900.00

Bird flow controller 1,250.00 2 2,500.00
Bennett AP IV 440.00 8 3,420.00

AP V 350.00 8 2,800.00
PR I 495.00 4 1,980.00
PR II 625.00 4 2,500.00
TV2P 350.00 4 1,400.00

Oxygen analyzer MIRA 185.00 2 370.00
Beckman 440.00 2 880.00
IMI 795.00 2 1,590.00
Bio-Marine 285.00 2 570.00
OEM 495.00 2 990.00

Flowmeters, wall type
Thorpe 24.50 8 196.00
Bourdon 24.50 8 r6.00

Flowmeter, regulator type
Thorpe 46.00 8 368.00
Bourdon 56.00 8 448.00

Nebulizers
Bennett All Purpose 60.00 8 480.00
Mistogen 105.00 8 840.00
Ultra sonic 400.00 4 1,600.00

Humidifiers
Bennett Bubble Jets 20.00 4 80.00
Defensor 80.00 4 320.00
Cascade 187.50 4 750.00

Air Viva kit 50.00 1 50.00
Ambu kit 50.00 1 50.00
Hope kit 50.00 1 50.00
PMR kit 50.00 1 50.00
Tubing (large bore) 3.00 20 60.00
Tubing (small bore) .45 50 22.50
0
2

tent 940:00 2 1,880.00

Croupette 400.00 2 800.00

Sub-Total $30,471.95 $58,850.50



ITEM

Regulators:

PRICE EACH EA. TOTAL

One-stage (Hcyl) @ 5 50.00 4 5 200.00

Two-stage (Hcyl) @ 60.25 4 241.00

Yoke regulator (E cyl) @ 42.50 2 85.00

Masks:
Non-rebreathing @ 2.00 4 8.00

Partial-rebreath @ 1.75 4 7.00

High conc. aerosol @ .40 4 1.60

Aerosol @ .40 4 1.60

Venturi 24% @ 2.25 4 9.00

Venturi 28% @ 2.25 4 9.00

Venturi 35% @ 2.25 4 9.00

Venturi 40% @ 2.25 4 9.00

Catheters @ .25 24 6.00

Cannulas @ 1.65 24 39.60

Face tents @ 5.85 4 23.40

Trach collars, adult-pedi @ 1.50 4 6.00

Stethescopes @ 10.00 4 40.00

Floor mats @ 50.00 8 400.00

Wall Clock @ 25.00 1 25.00

Tools (set) @ 100.00 4 400.00

Suction unit @ 200.00 2 400.00

Adjustable (3 gate) bed complete
(not e'ectric)

@ 1,000.00 1 1,000.00

TOTAL 1 Ea. $32,032.50

Access to - but not immobilized in a Lab.

TOTAL $61,770.70

M.A. I Resp $ 5,000.00 1 $ 5,000.00

Ohio 560 5,000.00 1 5,000.00

Emerson Resp
Adult & Pediatric models 3,000.00 lea. 6,000.00

Blood Gas Machine 3,000.00 1 3,000.00

Bourne's Resp 7,000.00
1
1 7,000.00

Gas Sterilizer 4 cu. ft. 4,000.00 1 4,000.00

Cleaning, Pkging & Drying Equip. 5,000.00 1 5,000.00

Incubator 1,000.00 1 1,000.00

ECG Monitor 700.00 1 700.00

Crash Cart 7,000.00 1 7,000.00

0
2

B1Pnder 250.00 1 250.00

TOTAL 1 Ea. $40,950.00 TOTAL $43,950.00



MANAGEMENT ASSISTANT

This study track was approved for fall, 1969. No students have

en-olled in this program who are taking full-time AHO studies. Evalua-

tions by prospective students in clinical affiliations indicate they do

no consider this area to be a health care activity. This concept is

held since skills and competencies needed for this area of employment are

not patient-centered, but focused on business practices.

This field as a specialty within a health facility is relatively new,

and it will take time for it to develop into a professionally-accepted

program as are the other study tracks. The supportive services for a

health facility -- business wise -- are increasing. With insurance, Medi-

care and Medicade, the need for more documentation and control over sup-

plies and work hours to keep hospital costs down -- all are connected to

a need for qualified personnel not only with business and clerical know-

ledge, but the knowledge of functions of a medical facility.

The study track was established because persons who already held su-

pervisory or managerial positions within the U.T.M.B. wished to upgrade

their skills. These students are attending Galveston College on a part-

time basis to complete all academic courses before undertaking the area of

clinical study. They are not included in the statistics on students dis-

cussed in another chapter. When these students have completed their aca-

demic studies, they will probably request a challenge examination for cre-

dits in their clinical areas.

The fact that there are no students in this study track does not mean

it will be phased out of the curriculum. This study track can lie dormant
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until a student desires to enter it. It holds no detrimental or restrain-

ing force on the AHO program itself, yet is available on a request basis

from students within the community the college serves. This study track

in itself satisfies the requirements of TEA guidelines:

In developing new programs, consideration will be given pri-
marily to the occupational needs of students within the commu-
nity. Secondary consideration will be given to the employment
needs of the community and the state.
(Series 1000, 1070 Priorities)

There are no national guidelines for curriculum; therefore, the

study track was established by the Advisory Committee with recommendations

from the Departavmt of Unit Management at The University of Texas Medical

Branch. The future of the Management Assistant is not confined to Unit

Management, and a student could elect to have his field of concentrated

clinical study in the business office, central supply, transportation,

patient finance, purchasing, housekeeping, laundry, personnel or any other

field related in a financial or clerical way to a medical facility. Per-

sons with an Associate of Applied Science and years of experience in a

particular field could possibly expect promotion to managerial positions

otherwise unattainable.

The curriculum for Management Assistant is given as follows:



GALVESTON COLLEGE
DIVISION OF OCCUPATIONAL EDUCATION

ASSOCIATED HEALTH OCCUPATIONS

HOSPITAL MANAGEMENT ASSISTANT
(Meets Associate in Applied Science Degree Requirements)

FIRST YEAR

First Semester Class
Hours

Lab Credit Contact

AHO 141 Interdisciplinary Health Concepts - 3 3 4 96
Introduction to Health Occupations

AHO 132 Interdisciplinary Health Practices - 3 0 3 48
Specialized Clerkship

BIOL 133 Anatomy & Physiology 3 0 3
BIOL 113 Anatomy & Physiology Lab 0 2 1

ENGL 131 Basic Composition 3 0 3
SOC 131 Introduction to Sociology 3 0 3

Total Hours 15 5 17 144

Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96
AHO 134 Interdisciplinary Health Practices 3 0 3 48
BIOL 134 Anatomy & Physiology 3 0 3
BIOL 114 Anatomy & Physiology Lab 0 2 1

ENGL 132 Composition and Rhetoric 3 0 3
PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 5 -17 144-

Second Summer Session

AHO 155 Applied Health Concepts in Practice 2 16 5 288
Total Hours 2 T6 5 786-

SECOND YEAR

First Semester

AHO 241 Interdisciplinary Health Concepts 2 8 4 160
AHO 242 Advanced Application - Health Con-,

cepts and Practices
2 8 4 160

ACCT 141 Office Accounting I 3 3 4 96
GOVT 233 Survey of American and Texas Gov-

ernment and Constitutions
3 0 3

Total Hours 10 19 15 416
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HOSPITAL MANAGEMENT ASSISTANT
(continued)

Second Semester Class

Hours
Lab Credit Contact

AHO 232 Special Problems and Techniques 3 0 3 48

AHO 243 Advanced Application - Health 2 8 4 160

Concepts & Practices

AHO 244 Advanced Interdisciplinary Health 2 8 4 160

Concepts
ACCT 142 Office Accounting II 3 3 4 96

BA 231 Business Law 3 0 3

Total Hours 71115---18464

Total Semester Credit Hours in Program: 72



MANAGEMENT ASSISTANT

Course Descriptions

AHO 155
APPLIED HEALTH CONCEPTS IN PRACTICE CREDIT: 5

Introduces the student to the organization and procedures of the Business
Office, the Personnel Office, the Supply Division, the Admissions Office,
and Volunteer Services.

AHO 241

INTERDISCIPLINARY HEALTH CONCEPTS CREDIT: 4

Introduces student to the organization and procedures of the following
departments: Housekeeping, Laundry, Central Supply and Transportation.

AHO 242
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES CREDIT: 4

Student learns principles of unit management including organizational
and functional relationships with nursing, hospital administration, med-
ical staff, patients, families and visitors; service areas, medical re-
cords and para-medical units.

AHO 232
SPECIAL PROBLEMS AND TECHNIQUES CREDIT: 3

Student is introduced to supervisory training including decision making,
employee development, interviewing and counseling, grievances, perfor-
manu.! avoraisal, and methods of improvement.

AHO 243
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES CREDIT: 4

Student spends individualized practicum in area of occupational choice:
Housekeeping, Laundry, Central Supply, Volunteer Services, Transportation,
Admission Office, Business Office, Personnel Office, Supply Division and
Unit Management.

AHO 244

ADVANCED INTERDISCIPLINARY HEALTH CONCEPTS CREDIT: 4

Student undertakes project with concurrence of Technical Director within
the area of occupational choice.



ACCT 141
OFFICE ACCOUNTING I CREDIT: 4

An introductory course to provide the student with a knowledge of book-
keeping procedures which may be encountered in the business world.
A study is made of accounting for cash, personal service enterprises,
merchandise, notes and interest, the accrual basis of accounting applied
to a retail business, payroll accounting, periodic summaries, and adjust-
ing and closing accounts at the end of accounting period.

ACCT 142
OFFICE ACCOUNTING II CREDIT: 4

A continuation of Office Accounting I, with attention given to single
proprietorships, partnerships and corporate types of business organiza-
tions. The fundamentals of data processing systems and procedures, as
applied to accounting, are included.

BA 231

BUSINESS LAW CREDIT: 3

History and role of law in modern business and society; legal institu-
tions and reasoning; framework of basic legal principles; application of
basic principles of contract and property law.

GOVT 233
SURVEY OF AMERICAN AND TEXAS GOVERNMENT AND CONSTITUTIONS CREDIT: 3

Study of the institutions of government and their functions from the lo-
cal level to the national with particular emphasis on the city, county
and state governments. Examines in detail and on a comparative basis the
United States and Texas Constitutions.
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OCCUPATIONAL THERAPY

History

The Occupational Therapy Assistants program was the first to be

developed in AHO and the first to be accredited by its national organ-

ization. The American Occupational Therapy Association had established

guidelines for educating the Certified Occupational Therapy Assistant

(COTA) which the AHO program developers utilized for other curricula as

well in the early months of planning. It is interesting to note the

structure of the AHO curriculum is basically still patterned after the

COTA guidelines and still meets the standards of qualifying certification

for other AHO programs. Technical courses have been substituted for some

behavioral science courses in other curricula.

These standards established by the Occupational Therapy Association,

in relation to the establishment of a COTA program in a facility are much

the same as the standards established by the Texas Education Agency for the

creation of post-secondary programs. Therefore, it was early realized that

there P!ould be no basic obstacles encountered in qualifying programs as

these with the TEA as well as with national accrediting agencies.

From the American Occupational Therapy Association, Inc. definition

and functions of Occupational Therapy comes the following:

Occupational therapy is the art and science of directing man's
participation in selected tasks to restore, reinforce and enhance
performance, facilitate learning of those skills and functions es-
sential for adaptation and productivity, diminish or correct
pathology and to promote and maintain health. Its fundamental
concern is the development and maintenance of the capacity,
throughout the life span, to perform with satisfaction to self



and others those tasks and roles essential to productive living
and to the mastery of self and the environment.

The function of a Registered Occupational Therapist (OTR) is:

A professionally qualified person who is a graduate of an oc-
cupational therapy curriculum approved by the American Medical
Association in collaboration with the American Occupational
Therapy Association, Inc., and who has passed the national re-
gistration examination and maintains registration in AOTA. A

therapist functions primarily at the supervisory level commen-
surate with his experience in a position determined by compe-
tency and special interests. The position may involve evalu-
ation and treatment, guidance and counseling and/or administra-
tive or consultancy roles depending upon position level and ex-
pertise.

The function of the Certified Occupational Therapy Assistant (COTA)'is:

A technically qualified person who has successfully completed a
training program approved by the AOTA and is certified by that
organization. The COTA works with the professional level oc-
cupational therapist and functions in the patient care program
within the areas of specific treatment in general activity, sup
portive and maintenance programs.

The function of the Occupational Therapy Aide (OT Aide) is:

A person who has experienced on-the-job training meeting re-
quirements of the occupational therapy department to which
he is assigned. The OT Aide works under the direction and
supervision of an OTR or COTA and performs clerical, main-
tenance and/or patient related tasks as assigned.

In 1970, a survey by the Texas Mental Health and Retardation Depart-

ment indicated the state had a need for approximately 800 trained OT As-

sistants. This estimate was based on a 1 to 60 bed hospital ratio in

existing facilities and did not include the needs of facilities under con-

struction.

It is quite possible that many OT Aides currently in facilities could

achieve the COTA certification if AHO programs were made available to them.

At the time the baccalaureate program for Occupational Therapists was

established in The UTMB School of Allied Health Sciences, it was envisioned

1.22()
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that COTAs would also be included in the educational structure. Plans were

formulated to have the assistant students learn side-by-side with the bac-

calaureate level students on The Medical Branch campus. In many cases,

this original plan has been implemented where facilities permit.

Curriculum

The COTA curriculum was planned from the standards established by the

Occupational Therapy Association. The certification of a program of this

type by the national association means that the local educational institu-

tion is responsible for the training and certifying examinations of its

students. There is no nation-wide examination as with other associations

(electroencephalography and radiologic technology, for example). For this

reason the standards for accreditation of the educational institution re-

quire.curriculum outlines and course content information which are neces-

sary for the enlightenment of the national survey teams who accredit the

school. Final approval for certification is given by the Occupational

Therapy Association upon the recommendation of the certifying agency.

The Technical Dircctor for Education in this study track is responsible

for standards being met both in student selection and curriculum develop-

ment. The choosing of students for the program and the maintenance of

records of the students' activities and experiences are required to be

kept for the accreditation review (which occurs at the end of fou years

after accreditation and thereafter, every five years). Following are the

AOTA standards and how they are met in the AHO program, the curriculum

outline and description of courses for the-COTA program.

14-)04



D
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
S
p
e
c
i
f
i
c
 
O
c
c
u
p
a
t
i
o
n
a
l
 
T
h
e
r
a
p
y
 
S
u
b
j
e
c
t
 
M
a
t
t
e
r
 
a
s
 
S
t
i
p
u
l
a
t
e
d
b
y
 
"
S
t
a
n
d
a
r
d
s
"

o
f
 
t
h
e
 
A
m
e
r
i
c
a
n
 
O
c
c
u
p
a
t
i
o
n
a
l
 
T
h
e
r
a
p
y
 
A
s
s
o
c
i
a
t
i
o
n
,
 
A
c
c
o
r
d
i
n
g
 
t
o

R
e
q
u
i
r
e
d
 
C
o
u
r
s
e
s

A
O
T
A
 
S
T
A
N
D
A
R
D
S

C
L
O
C
K

H
O
U
R
S

G
A
L
V
E
S
T
O
N
 
C
O
L
L
E
G
E

A
H
O
 
C
U
R
R
I
C
U
L
U
M

C
O
U
R
S
E
 
D
I
S
T
R
I
B
U
T
I
O
N

S
E
M
E
S
T
E
R

C
L
O
C
K

H
O
U
R
S

1
.

O
r
i
e
n
t
a
t
i
o
n

3
0

A
H
O
 
1
3
1
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I

9

A
.

I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
C
o
u
r
s
e

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

1
.

P
u
r
p
o
s
e

2
.

g
e
n
e
r
a
l
 
i
n
f
o
r
m
a
t
i
o
n

3
.

h
o
w
 
t
o
 
s
t
u
d
y

B
.

M
a
n
'
s
 
N
e
e
d
 
t
o
 
W
o
r
k
 
a
n
d
 
L
e
i
s
u
r
e

C
.

T
o
 
O
c
c
u
p
a
t
i
o
n
a
l
 
T
h
e
r
a
p
y

A
H
O
 
1
3
1
 
-

,
,

A
H
O
 
1
3
1
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I

S
e
m
e
s
t
e
r
 
I

3

2
1

1
.

h
i
s
t
J
r
y
 
a
n
d
 
p
h
i
l
o
s
o
p
h
y

A
H
O
 
1
3
2

I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

2
.

r
o
l
e
 
a
n
d
 
f
u
n
c
t
i
o
n

H
e
a
l
t
h
 
P
r
a
c
t
i
c
e
s

3
.

e
t
h
i
c
s

D
.

A
d
m
i
n
i
s
t
r
a
t
i
o
n
 
(
h
o
s
p
i
t
a
l
s
)

A
H
O
 
1
3
1
 
a
n
d
 
A
H
O
 
1
3
2

S
e
m
e
s
t
e
r
 
I

1
8

1
.

P
h
y
s
i
c
a
l
 
T
h
e
r
a
p
y

A
H
O
 
1
3
2

1
8

2
.

I
n
h
a
l
a
t
i
o
n
 
T
h
e
r
a
p
y

1
8

3
.

S
o
c
i
a
l
 
S
e
r
v
i
c
e
 
(
i
n
c
l
u
d
i
n
g
 
c
o
m
-

m
u
n
i
t
y
 
s
e
r
v
i
c
e
s
)

1
8

4
.

R
a
d
i
o
l
o
g
y

1
8

E
.

M
e
d
i
c
i
n
e
 
a
n
d
 
t
h
e
 
L
a
w

A
H
O
 
1
3
1
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I

3

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

T
O
T
A
L
 
-
-
-

1
2
6

2
.

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

A
.

M
e
d
i
c
a
l
 
T
e
r
m
i
n
o
l
o
g
y

1
1
0

A
H
O
 
1
3
3
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I
I

5
4

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s
 
I

B
.

N
o
r
m
a
l
 
G
r
o
w
t
h
 
a
n
d
 
D
e
v
e
l
o
p
m
e
n
t
,

i
n
c
l
u
d
i
n
g
:

P
s
y
c
h
o
l
o
g
y
 
2
3
1
 
-
 
G
r
o
w
t
h
 
&

D
e
v
e
l
o
p
m
e
n
t

S
u
m
m
e
r
 
I

4
2

1
.

c
h
i
l
d
h
o
o
d



A
O
T
A
 
S
T
A
N
D
A
R
D
S

C
L
O
C
K

H
O
U
R
S

-
-
-
g
t
V
E
S
T
O
N
 
C
O
L
L
E
G
E

A
H
O
 
C
U
R
R
I
C
U
L
U
M

C
O
U
R
S
E
 
D
I
S
T
R
I
B
U
T
I
O
N

S
E
M
E
S
T
E
R

C
L
O
C
K

H
O
U
R
S

2
.

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

c
o
n
t
i
n
u
e
d

2
.

a
d
o
l
e
s
c
e
n
c
e

P
s
y
c
h
o
l
o
g
y
 
1
3
2
 
(
s
o
c
i
a
l
)

S
e
m
e
s
t
e
r
 
I
I
I

5
4

3
.

S
e
n
e
s
c
e
n
c
e

4
.

p
h
y
s
i
c
a
l

5
.

p
e
r
s
o
n
a
l
i
t
y
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t

C
.

N
o
r
m
a
l
 
B
o
d
y
 
S
t
r
u
c
t
u
r
e
 
a
n
d
 
F
u
n
c
t
i
o
n

B
i
o
l
o
g
y
 
1
4
1
-
A
n
a
t
o
m
y
 
&

s
e
m
e
s
t
e
r
 
I

1
0
8

P
h
y
s
i
o
l
o
g
y

S
e
m
e
s
t
e
r
 
I
I

1
0
8

D
.

I
n
f
o
r
m
a
t
i
o
n
 
o
n
/
a
n
d
 
M
a
n
a
g
e
m
e
n
t
 
o
f

C
l
i
n
i
c
a
l
 
C
o
n
d
i
t
i
o
n
 
C
o
m
m
o
n
l
y
 
r
e
-

f
e
r
r
e
d
 
t
o
 
a
s
 
O
c
c
u
p
a
t
i
o
n
a
l
 
T
h
e
r
a
p
y

P
h
y
s
i
c
a
l
 
D
y
s
f
u
n
c
t
i
o
n

A
H
O
 
2
2
3
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r

S
e
m
e
s
t
e
r
 
I
V

3
2

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

P
s
y
c
h
o
-
S
o
c
i
a
l
 
D
y
s
f
u
n
c
t
i
o
n

A
H
O
 
2
2
1

I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r

S
e
m
e
s
t
e
r
 
I
I
I

3
2

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

E
.

E
m
e
r
g
e
n
c
y
 
C
a
r
e
 
a
n
d
 
A
c
c
i
d
e
n
t

A
H
O
 
1
3
4

I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I
I

3
0

P
r
e
v
e
n
t
i
o
n

H
e
a
l
t
h
 
P
r
a
c
t
i
c
e
s

T
O
T
A
L
 
-
-
-

4
6
0

3
.

O
c
c
u
p
a
t
i
o
n
a
l
 
T
h
e
r
a
p
y

-
 
T
h
e
o
r
y
 
&

1
2
0

A
H
O
 
1
3
5
 
-
 
A
p
p
l
i
e
d
 
H
e
a
l
t
h

S
u
m
m
e
r
 
I

1
4

I
t
s
 
A
p
p
l
i
c
a
t
i
o
n

C
o
n
c
e
p
t
s
 
I
n
 
P
r
a
c
-

t
i
c
e

A
H
O
 
2
2
1
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I
I
I

5
5

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

A
H
O
 
2
3
3

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

S
e
m
e
s
t
e
r
 
I
V

5
5

&
 
P
r
a
c
t
i
c
e
s
 
I
I
I

T
O
T
A
L
 
-
-
-

1
2
4

4
.

S
k
i
l
l
s

.

A
.

D
e
v
e
l
o
p
i
n
g
 
s
k
i
l
l
 
i
n
 
I
n
t
e
r
-

p
e
r
s
o
n
a
l
 
R
e
l
a
t
i
o
n
s
h
i
p
s

2
3
0

A
H
O
 
1
3
4
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

H
e
a
l
t
h
 
P
r
a
c
t
i
c
e
s
l

S
e
m
e
s
t
e
r
 
I
I

5
4



A
O
T
A
 
S
T
A
N
D
A
R
D
S

C
L
O
C
K

H
O
U
R
S

G
A
L
V
E
S
T
O
N
 
C
O
L
L
E
G
E

A
H
O
 
C
U
R
R
I
C
U
L
U
M

C
O
U
R
S
E
 
D
I
S
T
R
I
B
U
T
I
O
N

S
E
M
E
S
T
E
R

C
L
O
C
K

H
O
U
R
S

4
.

S
k
i
l
l
s
 
(
c
o
n
t
i
n
u
e
d
)

B
.

T
e
c
h
n
i
q
u
e
s
 
o
f
 
T
e
a
c
h
i
n
g

A
H
O
 
1
3
5
 
-
 
A
p
p
l
i
e
d
 
H
e
a
l
t
h

S
u
m
m
e
r
 
I

1
0

1
.

T
e
a
c
h
i
n
g

C
o
n
c
e
p
t
s
 
i
n

2
.

L
e
a
r
n
i
n
g

P
r
a
c
t
i
c
e

P
s
y
c
h
.
 
2
3
1
 
-
 
G
r
o
w
t
h
 
&

D
e
v
e
l
o
p
m
e
n
t

S
u
m
m
e
r
 
I

1
0

C
.

A
c
t
i
v
i
t
i
e
s
 
o
f
 
D
a
i
l
y
 
L
i
v
i
n
g

A
H
O
 
2
2
2
 
-
 
A
p
p
l
i
e
d
 
H
e
a
l
t
h

S
e
m
e
s
t
e
r
 
I
V

1
0

S
e
l
f
 
C
a
r
e

C
o
n
c
e
p
t
s
 
I
I
I

C
o
m
m
u
n
i
c
a
t
i
o
n

P
o
s
i
t
i
o
n
i
n
g

T
r
a
n
s
f
e
r

H
o
m
e
m
a
k
i
n
g

A
v
o
c
a
t
i
o
n
a
l

D
.

M
e
d
i
a

1
.

W
o
o
d
w
o
r
k
i
n
g

A
H
O
 
1
3
5
 
-
 
A
p
p
l
i
e
d
 
H
e
a
l
t
h

S
u
m
m
e
r
 
I

5
6

C
o
n
c
e
p
t
s
 
i
n

P
r
a
c
t
i
c
e

2
.

A
p
p
l
i
e
d
 
D
e
s
i
g
n
 
&
 
C
r
e
a
t
i
v
e

A
H
O
 
2
2
1
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I
I
I

1
4

A
r
t
s

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

3
.

.
C
e
r
a
m
i
c
s

4
.

L
e
a
t
h
e
r
 
W
o
r
k

5
.

J
e
w
e
l
r
y
 
&
 
M
e
t
a
l
 
W
o
r
k

6
.

S
e
w
i
n
g
,
 
N
e
e
d
l
e
 
w
o
r
k
,
 
W
e
a
v
i
n
g

A
H
O
 
2
3
2
 
-
 
S
p
e
c
i
a
l
 
P
r
o
b
l
e
m
s

a
n
d
 
T
e
c
h
n
i
q
u
e
s

S
e
m
e
s
t
e
r
 
I
V

4
8

7
.

S
o
c
i
a
l
i
z
a
t
i
o
n
 
&
 
R
e
c
r
e
a
t
i
o
n

8
.

A
d
a
p
t
i
v
e
 
E
q
u
i
p
m
e
n
t

A
H
O
 
2
3
4
 
-
 
A
d
v
a
n
c
e
d
 
A
p
p
l
i
-

c
a
t
i
o
n
,
 
H
e
a
l
t
h

S
e
m
e
s
t
e
r
 
I
V

1
4

C
o
n
c
e
p
t
s
 
&
 
P
r
a
c
-

t
i
c
e
s

E
.

U
t
i
l
i
z
a
t
i
o
n
 
o
f
 
V
o
l
u
n
t
e
e
r
s
 
a
n
d

A
H
O
 
1
3
1
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I

9

C
o
m
m
u
n
i
t
y
 
R
e
s
o
u
r
c
e
s

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

A
H
O
 
2
3
1
 
-
 
A
d
v
a
n
c
e
d
 
A
p
p
l
.

S
e
m
e
s
t
e
r
 
I
I
I

2
3

T
O
T
A
L

2
3
9



T
O
T
A
 
S
T
A
N
D
A
R
D
S

C
L
O
C
K

H
O
U
R
S

G
A
L
V
E
S
T
O
N
 
C
O
L
L
E
G
E

A
H
O
 
C
U
R
R
I
C
U
L
U
M

C
O
U
R
S
E
 
D
I
S
T
R
I
B
U
T
I
O
N

S
E
M
E
S
T
E
R

C
L
O
C
K

H
O
U
R
S

5
.

S
u
p
e
r
v
i
s
e
d
 
P
r
a
c
t
i
c
a
l
 
E
x
p
e
r
i
e
n
c
e

2
5
0

A
H
O
 
1
3
5
 
-
 
P
r
e
-
C
l
i
n
i
c
a
l

5
0

E
x
p
e
r
i
e
n
c
e

A
.

P
s
y
c
h
o
-
S
o
c
i
a
l

A
H
O
 
2
2
1
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s

S
e
m
e
s
t
e
r
 
I
I
I

1
6
0

A
H
O
 
2
3
1
 
-
 
A
d
v
a
n
c
e
d
 
A
p
p
l
i
-

c
a
t
i
o
n

B
.

P
h
y
s
i
c
a
l
 
D
y
s
f
u
n
c
t
i
o
n

A
H
O
 
2
3
3
 
-
 
C
o
n
c
e
p
t
s

S
e
m
e
s
t
e
r
 
I
V

1
6
0

A
H
O
 
2
3
4
 
-
 
A
d
v
a
n
c
e
d
 
A
p
p
l
i
-

c
a
t
i
o
n

.

T
O
T
A
L
 
-
-
-

3
7
0

6
.

E
v
a
l
u
a
t
i
o
n
 
a
n
d
 
C
o
u
n
s
e
l
i
n
g

1
0

A
H
O
 
1
3
5
 
-
 
A
p
p
l
i
e
d
 
H
e
a
l
t
h

S
u
m
m
e
r
 
I

1
0

C
o
n
c
e
p
t
s
 
i
n

P
r
a
c
t
i
c
e

I
n
d
i
v
i
d
u
a
l
 
a
n
d
 
g
r
o
u
p
 
c
o
u
s
e
l
i
n
g

a
n
d
 
a
 
f
i
n
a
l
 
a
s
s
e
s
s
m
e
n
t
 
o
f
 
e
a
c
h

A
H
O
 
2
3
1
 
-
 
A
d
v
a
n
c
e
d
 
A
p
p
l
i
-

c
a
t
i
o
n

S
e
m
e
s
t
e
r
 
I
I
I

1
0

s
t
u
d
e
n
t
'
s
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 
p
e
r
-

f
o
r
m
a
n
c
e
 
'

A
H
O
 
2
3
3
 
-
 
C
o
n
c
e
p
t
s

S
e
m
e
s
t
e
r
 
I
V

1
0

T
O
T
A
L
 
-
-
-

3
0

A
H
O
 
1
3
3
 
-
 
I
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y

S
e
m
e
s
t
e
r
 
I
I

2
4

H
e
a
l
t
h
 
C
o
n
c
e
p
t
s
 
I

(
T
h
e
r
a
p
e
u
t
i
c
 
R
e
l
a
-

t
i
o
n
s
h
i
p
s
)

7
5
0

G
R
A
N
D
 
T
O
T
A
L
 
-
-
-

1
3
7
3



GALVESTON COLLEGE

DIVISION OF OCCUPATIONAL EDUCATION

ASSOCIATED HEALTH OCCUPATIONS

OCCUPATIONAL THERAPY ASSISTANT
(Meets Associate in Applied Science Degree Requirements)

FIRST YEAR

First Semester Class
Hours

Lab Credit Contact

AHO 141 Interdisciplinary Health Concepts - 3 3 4 96
Introduction to Health Occupations

AHO 132 Interdisciplinary Health Practices - 3 0 3 48
Specialized Clerkship

BIOL 133 Anatomy & Physiology 3 0 3
BIOL 113 Anatomy & Physiology Lab 0 2 1

ENGL 131 Basic Composition 3 0 3
SOC 131 Introduction to Sociology 3 0 3

Total Hours 15 5 17 T44

Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96
AHO 134 Interdisciplinary Health Practices 3 0 3 48
BIOL 134 Anatomy & Physiology 3 0 3
BIOL 114 Anatomy & Physiology Lab 0 2 1

ENGL 132 Composition and Rhetoric 3 0 3
PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 5 17 144

Second Summer Session

AHO 155 Applied Health Concepts in Practice 2 16 5 288
Total Hours 2 16 5 288

SECOND YEAR

First Semester

AHO 241 Interdisciplinary Health Concepts 2 8 4 160
AHO 242 Advanced Application - Health Con-

cepts and Practices
2 8 4 160

1,4e.(26



OCCUPATIONAL THERAPY ASSISTANT
(continued)

Hours
First Semester (continued) Class Lab Credit Contact

BM 133 Business Mathematics I
GOVT 233 Survey of American and Texas Gov-

ernment and Constitutions
PSYC 231 Child Growth and Development

Total Hours

Second Semester

Special Problems and Techniques
Advanced Application - Health Con-

cepts and Practices
Advanced Interdisciplinary Health

Concepts
PSYC 233 Psychology of Personality

AHO 232
AHO 243

AHO 244

Total Hours

Total Semester Credit Hours in Program: 70

12S7
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3 0 3 48
2 8 4 160
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3 0 3

10 16 14 368



OCCUPATIONAL THERAPY ASSISTANT

Course Descriptions

AHO 155
APPLIED HEALTH CONCEPTS IN PRACTICE

This course is designed to provide the student with the initial concepts
of media and techniques, and an overview of occupational therapy in
action. In addition to an introduction to the occupational therapist's
role and function in major medical areas, the student will experience,
under the supervision of a registered occupational therapist the appli-
cation of those procedures being learned. The student will gain basic
skills and techniques as applied to occupational therapy. Emphasis is
focused upon developing a practical body of knowledge related to a high
standard of patient care.

Objectives:

To allow the student to examine his own individual abilities through
actual participation in media and techniques, and to acquaint him with
the understanding of the properties of materials.

To allow the student to gain experience in the maintenance of materials
and equipment.

To allow the student to gain specific knowledge concerning the adjustment
of media and techniques to individual patient care.

To assist the student in learning to analyze problems and possible
solutions in order to accomplish specific tasks related to the use of
media and techniques.

To aid the student in developing a basic understanding of the utilization
of various forms of media and techniques as they relate to a high standard
of patient care.

AHO 241

INTERDISCIPLINARY HEALTH CONCEPTS

This course is designed to provide assignments to the students' area of
clinical interest, psychiatry, including application of techniques and
individual student development of intermediate technical skills. Em-

phasis is placed upon providing the student with comprehensive infor-
mation concerning all aspects of psychiatry, including types of pa-
tients, methods of treatment, treatment philosophies of leaders



in psychology, chemotherapy, and the specialized area of occupational
therapy.

Objectives:

To provide the student with knowledge and understanding of the dynamic
concepts of pathological behavior, as well as personality reactions to
physical illness.

To provide the student with the knowledge and understanding of treatment
methods; psychotherapy, occupational therapy, and other treatment techniques
used in psychiatry.

To allow the student to gain specific knowledge concerning the adjustment
of media and techniques to individual patient care.

To aid the student in developing a basic understanding of various 'orms
of treatment in occupational therapy as they relate to a high standard of
care for the psychiatric patient.

AHO 242
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES

This course is designed to provide the student with assignment to the
student's area of interest, psychiatry, for supervised application of
techniques and individual students development of intermediate technical
skills as applied to occupational therapy treatment. Emphasis is placed
on actual clinical application of proficiencies and competencies
learned in previous didactic courses.

Objectives:

To provide the student with supervised clinical experience in treatment
of patients, within all age groups, with psychiatric problems.

To provide the student with direct contact experience, under supervision,
with patients of all age groups who have psychiatric problems.

To develop aims and attitudes which are directive in aiding the student
in achieving an understanding of clinical procedures as they relate to a
high standard of patient care.

AHO 232
SPECIAL PROBLEMS AND TECHNIQUES

This course has been designed to provide the student with the opportunity
to explore in greater depth the media and techniques used in occupational
therapy. Emphasis is placed on exploration of new area of media, the
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reinforcement of previously learned skills, and the analysis of media
and techniques for application to occupational therapy.

Objectives:

To allow the student to explore new areas of media and techniques that can
be innovative, as well as practical.

To allow the student to gain additional experience in the maintenance of
materials and equipment.

To allow the student to gain greater knowledge of the adjustment of media
and techniques to occupational therapy treatment.

To allow the student to reinforce previously learned skills in the area of
media and techniques.

To assist the student in developing sound methods of analysis of media
and techniques for application to occupational therapy treatment.

AHO 243
ADVANCED APPLICATION - HEALTH CONCEPTS AND PRACTICES

This course is designed to provide assignment. to the student's area of
clinical interest, physical dysfunction, including instruction in special-
ized concepts and theory, supervised application of techniques and individ-
ual student development of intermediate technical skills. Emphasis will
be placed on providing the student with comprehensive information con-
cerning all aspects of physical dysfunction, types of patients, methods of
treatment, and the specialized area of occupational therapy.

Objectives:

To provide the student with knowledge and understanding of the dynamic
concepts of occupational therapy treatment in physical dysfunction.

To provide the student with the knowledge and understanding of treatment,
the occupational therapy process, and other techniques with patients in
the area of physical dysfunction.

To allow the student to gain specific knowledge concerning the adjust-
ment of media and techniques to individual patient care.

To aid the student in developing a basic understanding of various forms
of treatment in occupational therapy as they. relate to a high standard
of care for the patient with problems of physical dysfunction.

13C0
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AHO 244
ADVANCED INTERDISCIPLINARY HEALTH CONCEPTS

This course is designed to provide the student with assignment to the
student's area of interest, physical disabilities, for supervised ap-
plication of techniques and individual student development of inter-
mediate technical skills as applied to occupational therapy treatment.
Emphasis is placed on actual clinical application of proficiencies and
competencies learned in previous didactic courses.

Objectives:

To provide the student with supervised clinical experience in treatment
of patients, within all age groups, with problems of physical disability.

To provide the student with direct contact experience, under supervision,
with patients of all age groups who have problems of physical disability.

To develop aims and attitudes which are directive in aiding the student
in achieving an understanding of clinical procedures as they relate to
a high standard of patient care.

BM 133
BUSINESS MATHEMATICS I

A study is made of fundamental mathematics processes, fractions and
decimals, percentage in business and simple interest.

Objectives:

To aid the student in mastering the fundamentals of arithmetic.

To teach the student to apply the fundamentals to business-oriented
problems and situations.

To acquaint the student with terminology currently being used in business.

To familiarize the student with the mathematical procedures used in dealing
with invoices, borrowing and lending money, retail selling, payroll, de-
preciation, insurance, taxes, stocks and bonds, and managerial control.

GOVT 233
SURVEY OF AMERICAN AND TEXAS GOVERNMENT AND CONSTITUTIONS

Study of the institutions of government and their functions from the local
level to the national, with particular emphasis on the city, county and
state governments.
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Objectives:

To acquaint the student with the broad outline of political science as a
discipline, along with its methods of inquiry.

To help each student to develop some understanding of the nature of the
political process, of political behavior, and the purpose of government
and its role in their state and community.

To arouse an active interest in, and an appreciation of the problems that
exist in state and local government levels.

To promote knowledge of, and interest in state and local government.

PSYC 231
CHILD GROWTH AND DEVELOPMENT

This course is designed to provide students with basic understandings
concerning the nature of children and youth, how they grow and develop,
and the major influences which contribute to their behavior and learning.
Emphasis will be placed on building a functional knowledge of scientific
principles about human beings which will assist the student in understand-
ing and explaining one's own, as well as others behavior.

Objectives:

To develop aims and attitudes which are directive in making the indi-
vidual's growth and development the central focus of education.

To acquire skill in using the scientific method as the most effective
and valid way of interpreting behavior.

To employ these skills and this information to improve our ways of
working with children and youth.

To demonstrate democratic attitudes in the teaching-learning process
which facilitates growth and development.

To provide experiences in the meanings of "acceptance", "student-teacher-
planning" and "learning by doing and feeling".

PSYC 233
PSYCHOLOGY OF PERSONALITY

A study of major factors and conditions related to personality develop-
ment, including parent-child relations, personality defense mechanisms,
methods or personality measurement, and behavioral pathologies and their
treatments.



When a student opts for the Occupational Therapy Assistant study

track, the Technical Director secures his file and becomes acquainted

with it for the purpose of informing members of the Admissions Committee.

Then one member of the Admissions Committee, and sometimes more, will

have individual interviews with the prospective student. Exhibit 1 is the

interview schedule which is completed by the interviewer and given to the

Admissions Committee. The Committee then meets to discuss the applicants.

When a student is accepted into the program, Exhibit 2 is completed and

given to the AHO Department Chairman.

Each interviewer uses his own techniques to try to obtain the infor-

mation required. Most important is the student's understanding of the

profession and his commitment to work.

The students begin their studies during the summer session in AHO 155.

The Occupational Therapy clinical conditions lectures which are for one

hour a day are attended by students from other study tracks. They are

orthotics assistants, inhalation therapists, electroencephalography

technicians, and community health workers. These lectures are given by

members of the teaching staff of The University of Texas Medical Branch

to acquaint the students with disabilities, both mental and physical.

The lectures cover:

Common Diagnostic Procedures Strokes

Plastic Surgery Repairs Spinal Cord Injuries

Collagen Diseases Nutritional Deficiencies

Cardiovascular Diseases Renal Diseases - Heart Diseases

Pulmonary Diseases Hemolytic Conditions - Collagen
diseases
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Endocrine Disorders, Special emphasis
on Diabetes

Burns

Orthopedic Conditions (3 lectures)

Sensory Defects (2 lectures)

Neuro-Muscular Disabilities

Results of Inactivity

Maternal Deprivation - Clinical
failure to thrive

Neurological Conditions (2 lectures)

Physical Changes in the aging process

Toxic and Metabolic conditions

Psychological Reactions

An additional 30 hours of clinical conditions in psychosocial dys-

function are taken by the occupational therapy assistants, orthotics

assistants, electroencephalography technicicans and community health

workers.

Also during the summer, the students are taking intensive training

in skills of occupational therapy and are beginning to develop their

techniques in working with people. They are not allowed to participate

in the clinical activities and can only serve as observers during these

first months. There are case presentations which are given to the bac-

calaureate students, and the AHO students also attend.

In learning these skills, the students use an instructional plan for

presenting activities, and along with this plan, they are taught to

evaluate the work of fellow students, thus giving them insight into their

own work and competence. Exhibit 3 is the Instructional Plan which the

students follow, and Exhibits 4 and 5 are evaluation sheets which the

students utilize.

The summer also initiates the use of the student diary which is one

of the most important aspects of the student's training. Following is

the Technical Director's explanation and objectives of using the diary



system in Occupational Therapy.

Diary - By definition, the diary is a record of daily events, especially
a personal record of one's activities, experiences or observations: a
journal. (This diary is purchased by the AHO department and is a note
holder slghtly smaller than notebook size which holds a tablet and has
an opposite pocket to hold notes or a completed tablet).

When the Diary is started - The student is instructed in the purposes
of the diary and expected to begin its use during the intensive Summer
Session. It is due each Friday at 8:00 a.m. and the student is informed
that this will comprise part of his grade. It is started in the Summer
Session to build in the habit for continuation during the clinical af-
filiation of the ensuing year.

Purposes of the Diary for the Student -

The student keeps a record of learning experiences both theoretical
and practical. It assists in integrating knowledge with experience.

Experience teaches us that students' performances proceed at an

individual rate of growth. As a student becomes aware of his own
skills and as he recognizes his own areas of weakness in ractice,
his expression of this awareness becomes signigicant to him in is

own progress.

Students practice expressing their experiences in professional
terminology. Where there are areas of inadequate or inaccurate
expression in the diary, the Technical Director tries to correct these.
In a group situation, where one student may respond, opportunity for
all has not been met. Therefore, the diary individualizes the expression.

In Health Care Professions where relationships are paramount (e.g.
psychosocial dysfunction), we find that awareness of one's self and
his reaction to others is a continuous process which needs clarification
and expression. We often need to assist a student in realizing his
strengths when he becomes overwhelmed by feelings of inadequacy.

By recording experiences consistently, the student is able to see his
own accomplishments. When the student reviews his own progress, this
is proof positive to him that he has survived some painful experiences.

It gives the student a confidential source of venting his feelings when
he can't see "the whole". The Diary reassures the student that he still
has a "listening post" in us. After the student gets into the clinical
areas, our communication lines are more difficult to keep up--because
of distance and pressures of other involvements.

It helps him see the realities of providing health care services when
he experiences less fhan" ideal situations, When students find that
some authority figures demonstrate "clay feet" or -- "don't walk on

105



water", we think it is helpful to counsel them.

Summary - For the student, then, the Diary is not only or not just
ripTiCT to vent feelings. The importance for the individual takes on
meaning and insight when the individual becomes aware of his own
feelings and reactions in ever-changing situations, and he deals with
these effectively or ineffectively. Often the enthusiasm and zeal of
early professional development is subject to upward and downward swings.
WhPg1 a student finds himself in a downward swing, it helps to recall
how he got up before. A written account of his journey is a very
effective tool to growth and development of the mature person.

The diary system has proven very successful because the students are

scattered throughout The Medical Branch, and the Technical Director is not

able to be with them daily during their clinical affiliations. The Technical

Director makes comments directly into the diary and only calls the students

in for conferences when they request it or the Director feels direct con-

tact is necessary.

The clinical affiliations begin with the fall semester. According to

the requirements of the national association, there are three areas they

must experience. These are pediatrics, psychosocial dysfunction and physical

dysfunction. Because there are two semesters in which the students are in

the affiliations, there has been an overlapping of courses at semester

break. Exhibit 6 shows the structure of the 1971-1972 school year with

the three affiliations.

Another reason for the rotation schedules is the problem of facilities

being able to handle the students all at once. There are none, so the

students are rotated in groups relative to the number which a facility

can accommodate. Also in these facilities are the baccalaureate students,

and where the space permits, the assistant students are placed with the

baccalaureate students to gain understanding of the roles each have in a

clinical situation.
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Pediatric Rotation: Students spend one half of their allotted time

in the Pediatric Wards at John Sealy Hospital and the other half at Moody

School for Multiply Handicapped Children. The students wear their uniforms,

but usually come up with clever ways to make them seem more likeable and

less frightening to the students. For exampl, one student made an apron

with a big yellow sun smiling. Utilizing these two facilities, the

students are able to be in contact with handicapped children as well as

those with illnesses, perhaps temporary in nature. Their lectures are

related directly to the cases they are assigned.

Faculty members in each rotation are responsible for the lecture and

laboratory experiences of the students. They are required to submit

lesson plans and other materials which can show what is being taught to

the students. Exhibits 7 and 8 are examples of the objectives and res-

ponsibilities which are developed for this pediatric rotation.

Psychosocial Dysfunction: In this rotation, the student is required

to wear street clothes because of the type of patients encountered. Several

age groups are in this rotation with private adults, adolescents, children,

and a milieu unit part of the schedule. Lectures include community and

social psychiatry which is a new field which is opening to the occupational

therapy profession.

Physical Dysfunction: The student is exposed to more terminology in

this unit. This terminology is specific to the rotation. One therapist

teaches theory and a second therapist is responsible for the student, first

for observation and then for assigning patients. In this area, there is

an overlapping of physical therapy and occupational therapy which exposes

the student to the cooperation of departments within a health facility for
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the common good of the patient.

All clinical affiliations must be passed with a grade of C or better.

Should a student fail to achieve that grade in an affiliation, it must be

made up at a future date. At the present time, the staff is taking under

study an appropriate time for the make-up work, since limited enrollments

could keep the failing student from entering the affiliation the next

time tt is offered.

Upon successful completion of the affiliations and other course work,

an examination is given to the students which serves as the qualifying

examination for certification. The student must have passed this

examination and completed all academic courses at Galveston College

before he may be eligible for certification by the American Occupational

Therapy Association. Exhibit 9 is the form which is sent to the national

office. It takes about two to three weeks to receive announcement of the

accreditation.

Additional Rotation: An additional rotation is available to qualified

COTA s which involves orthotic experience in the laboratory at Shrine

Burns Institute. Students work directly with the Occupational Therapist

in the development of splints to aid in the healing processes of burned

patients. This six-week period has been utilized by one student, who has

received already a lucrative job offer in Pennsylvania.

Students:

Sixteen students have opted for this study track. The first class had

two students. Of these, one obtained certification and the other dropped

from the program with an incomplete clinical affiliation.
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The second class had five students, with all of them gratuating and

'Ing certified.

Currently enrolled are eight students with one student suspended from

M1 college work because of scholastic probation. He plans to reenter

the program and the college the following semester.

A follow-up shows the status of the six graduates:

#1 Working at The University of Texas Medical Branch in Physical

Dysfunction ($514 mo.)

#2 Working at The University of Texas Medical Branch in Pediatrics

($514 mo.)

#3 Working at The University of Texa3 Medical Branch at Moody School

($514 mo.)

#4 Working at a geriatrics center in Dallas. This assistant is

making $400 monthly but has unusually good benefits (hospitalization

and insurance) paid by the institution. This center is also financing

her baccalaureate studies in Occupational Therapy at Texas Woman's

University. She has the desire to teach other COTA students.

#5 Working at The University of Texas Medical Branch as Coordinator

of Afternoon and Evening Teachers program at $250 monthly part-time. She

is not functioning as a COTA, but at the time she sought employment, there

were no COTA openings available at The Medical Branch.

#6 Th13 COTA was just certified and is looking for a position.

Placement of COTAs is not handled through the AHO program. There is

a placement chairman of the Texas District Occupational Therapy Associa-

tion whom the students contact. Therefore they never have the impression

that the AHO program receives job offers for them. The students are
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assisted in writing their resumes, but they contact the placement

chairman for job opportunitities. In addition, they are referred to

the District Newsletter and the American Journal of Occupational Therapy

which carries a classified section on openings in every issue.

Equipment:

The following equipment is recommended for training 15 Occupational

Therapy Assistants:

Sewing Machines

2 Copper Enamel Kilns

I Jig Saw

Ceramic Molds:
1 Leaf Dish #DM97
1 Ashtray #DM286
1 Pig Bank #DM229
1 Fruit Creamer #DM119A
1 Fruit Cup #DM117A
1 Hen Lid #DM138A
1 Patio Lantern 101102A
1 Fruit Sugar. Bowl #0M120A
2 Hanging Ashtray #01498A; DM213A
1 Inca Owl #DM239A
1 Butterfly Dish (only half of mold) #DM174
1 Clown #SM1022
1 Student Bells (Broken) #SM993
1 Hoi Toi #84
1 Zodiac Ashtray #0M152A
1 Basket Bowl #115A Lid for Basket Bowl #116A

1 Kiln, Ceramic Studio type

Kiln Furniture:
Triangle Stilts
19 1" 28 4"
14 2" 23 5"
11 3"

Posts
11 1" 12 7"
36 2" 12 10"
24 3"

1310
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Shelves:
8 Whole shelves 16" sq./ 8 Half shelves 8"x16"

Weaving:
10 Peacock Table Looms
2 Structo Artcraft Looms - 4 Harness
3 Floor Looms 2-4 Harness; 12- Harness

Shuttles:
12 25"xl" flat 6-25" Rug
24 14"x3/4" flat
6 16"xl" flat
6 22"x1 1/2" flat

1 Skein Winder

3 Loom Benches

1 Tension Box

Tools:

Leather -
13 Swivel Knives

1 Compass
9 Thomging Chisels (4 prong)
2 Nail Sets
1 Plastic Knife
1 Strip Ease (for cutting belt strips)

2 Thonging Chisels (1 prong)

1 Oblong Punch (1 inch)

1 Safety Beveler (Skiver)
15 Modeling Tools

1 Channel-Stitching Gogue

1 Craft-tool Creaser
3 Lacing Fids

1 Alphabet Stamping kit
Utility Knife Refills

6 Pair Leather Shears

17 Raw Hide Mallets
2 Wooden Mallets
4 Wooden Donuts
5 Rotating Leather Punches

3 Single Leather Punches

8 Awls-asst. sizes

13 Craftool Modelers - 1 end pointed - other end scoop

1 Craftool Molder - round each end
Stamping Tools:

4 Flowers
2 Geometrics
4 Leaves

7 Seeders
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1 Special Stamp
1 Border Stamp
6 Backgrounds

25 Bevelers
6 Camouflage
4 Mulefoot
8 Mackgrmunds

11 Pears
3 Basket Weave
8 Veiner

4 Utility Knives (1,2,3,4, Knife)

2 #1 X-acto Knives

2 #2 X-acto Knives

1 Snap Awl Kit

1 Rivet Set

Razor Blades #12 (Skiver)

23 Stamping Boards

11 Rubber Boards

19 Paint Brushes - 1"

1 Pair Tile Cutters

9 Stencil Brushes - asst. sizes

8 Oil Paint Brushes - asst. sizes

1 Paint Brush - Red Sable

2 Rulers 1, 6" and 1, 12"

2 Copper Enameling Spatulas

7 Paint Brushes 1" (used)

1 Paint Brush 1 1/2"(used)

3 Rolling Pins

Ceramic Brushes:
11 1"

1 1/2"
2 1/4"
1 2"
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Miscellaneous:

1 Set Allen oirenches
1 Keyhole Saw
2 Hack Saws
3 C Clamps (small)

12 C Clamps (large)
3 Half-round wood files
2 Tapered - fiat wood files
1 Round wood file
1 Triangle wood file
1 Paint Brush - 4"
2 Carding Tools
1 Rip Saw-Atkins Silver Steel 30"
3 Right Angle Steel Squares
3 Pair Pliers
1 Set Wrenches
1 Compass
7 Screw Drivers Set Assorted
1 Table Knife
2 Glass Cutters
1 Set - 7 pc. High Speed Drill Bit
1 Set - 9 pc. High Speed Drill Bit
2 Drills - hand
4 Brayers
B Droppers
2 Extension Rulers - 5' (60")

1 Pair Utility Shears

Sewing: Needlework
3 Package Tapestry Needles
2 Package Hand Sewing Needles
2 Package Straight Pins
6 Pair All purpose Scissors
5 Tape Measures

Knitting Needles:
1 Pair Size 9
1 1/2 Pair Size 8
1 Pair Size 2

1/2 Pair Size 10

5 Hair Pin Lace Frames
4 Embroidery Hoops
4 Crochet Hooks
3 Rug Hooks

6 Weaving Looms (Looper style)
1 "Hazel's Loom"



1 Thread Rack
1 Pair Wire Cutters

1 Sk( Awl

6 Anatomical Charts 1- The Muscular System
2- The Sekeletal System
3- Thoracic and Abdominal Viscera
4- Heart and Lungs
5- The Ear
6- Respiratory System

1314
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EXHIBIT 1

GALVESTON COLLEGE
and

UNIVERSITY OF TEXAS MEDICAL BRANCH at Galveston
SCHOOL OF ALLIED HEALTH SCIENCES

Department of Associated Health Occupations

Interview Schedule for:

Interviewed by:

Date:

Note to Interviewer The primary points which we would like covered in the
interview are below. The Admissions Committee will be seriously considering
your remarks and impressions, so please be quite candid and objective. Please
return the enclosed information materials with this appraisal.
Points to be Covered:

(a) general appearance, manner, poise
(b) ability to converse and communicate ideas and concepts
(c) estimate of maturity, judgment, stability
(d) stated reasons for desiring to become an occupational therapist
(e) clarity and appropriateness of stated reasons
(f) overall impression of sincerity
(g) in your opinion, based upon this interview, does this student have

potential for becoming an occupational therapist
(h) any additional information which you feel would be helpful to the

Admissions Committee
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EXHIBIT 2

To: J. Cantwell, Chairman, Department of Associated Health Occupations

From: Clinical Admissions Committee for

has had an admissions interview for en-

try into the Summer 1971 class.

The Candidate:

COMMENTS:

's recommended for admission without conditions.

is not recommended for admission.

is recommended for the summer program with the following

conditions:

a. On Probation

b. On Completion of

c. Other

Signatures:

Committee:

Program Director

This form is CONFIDENTIAL and becomes a part of the student's file.
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SUBJECT:

EXHIBIT 3

Instructional Plan

OBJECTIVE:

MATERIALS, TOOLS AND EQUIPMENT:

TRAINING AIDS:

STEP I. PREPARATION: (Prepare the learner's mind. Create interest, get
attention.)

STEP II. PRESENTATION: (Present the new information.)
(List points of information or things to remember to do or say.)



STEP II. (Continued)
(List points of information or things to remember to do or say.)

1

STEP III. APPLICATION: (Under your close supervision, have the learner
apply the information or skill to situations or jobs.)

STEP IV. FOLLOW UP OR TEST. (Check up on learner's individual efforts,
under working conditions, if possible.)
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EXHIBIT 4

EVALUATION OF GROUP TRAINING

CHECK SHEET FOR PRACTICE SESSIONS
68=B
51=C
34=D
17=F

TRAINER 5 4 3 2 1pts.

POINTS TO CHECK
1. Subject or topic: (To what extent was it

appropriately selected ?)

4.3
.

W Wr- 0,
M

a) 1:1 S. S.. S..U 0 W 4,- 0
X 0 > 113 0

LIJ CO CC f.L. 0

2. Objective or aim: (How well was it used
to orient us?)

3. Instructional plan: (To what extent did
the instruction give evidence of planning?)

4. Material and equipment: (To what extent
was it ready and used?)

5. Chart work or chalkboard work:
(To what degree was it adequate?)
(To what degree was its arrangement
pleasing?)

6. Main points: (To what extent were main
teaching points stressed?)

7. Steps and key points: (In a manipulative
lesson, how clearly were these items stressed?)

8. Methods:
(To what extent was demonstration used?)
(To what extent was illustration used?)
(To what extent were questions used?).
(To what was practice or drill used?)

9. Instructions: (To what extent were instruc-
tions clear?)

10. Application: (How well did the trainer
handle having the learners "do" something
with the content?)
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11. Passout sheets: (To what degree did he
use passout material?)

12. The four steps: (To wnat extent were all
four steps used?)

13. Backtracking: (To what extent was back-
tracking avoided?)

14. Safety: (How well were safety and pre-
caution emphasized?)

15. Knowing and doing: (How well was the re-
lationship between knowing & doing stressed?)

16. Standards: (How clearly were the standards
of workmanship specified?)

17. Summary: (What was your appraisal of the
summary?)

1320
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EXHIBIT 5

EVALUATION OF A DEMONSTRATION

Instructions: Rate by checking appropriate column

TEACHER SUBJECT FIELD DATE

GRADE LEVEL NO. IN CLASS: Low High

1. The demonstrator provided the class with a real
stimulus.

2. The demonstration showed signs of planning and
preparation.

3. The problem was made meaningful to the students.

4. The demonstrator motivated the class by:
(a) Making the problem attractive
(b) Creating a desire to learn, to investigate

or to study.

5. The demonstrator arranged the class so that the
best physical and mental environment was pro-
vided for the students.

6. The demonstrator pointed out relationships as
they developed in the demonstrations after
which he illustrated those relationships.

7. The demonstrator stimulated the students by
questions, comments, anecdotes, or indications
of applicability of the methods, apparatus, or
materials used.

8. The demonstrator employed: (a) a pleasing voice,
(b) a confident informal manner, (c) a touch of
humor.

9. The demonstrator guided and stimulated critical
analysis -- helping the students to compare,
contrast, and evaluate.

10. The demonstration was timed so that at its con-
clusion, there was ample time for a discussion.
the drawing of inferences and summarization.

1 2 3 4 5 6 7 8 9



Low High

1 2 3 4 5 6 7 8 9

11. There was a follow-up as an evaluation.

12. General merit -- How well did the demon-
strator follow the instructional plan?

COMMENT:



EXHIBIT 6

Dates and Hours in Clinical Affiliation - AHO Sophomores - 0.T.A. Study Track

Mon Wed Fri Hours in Week in Week of Mid-Way in Cee report
Week Clinic Semester Affiliation final for

Area Area
1 Evaluation

1971 - 1972

' Sept 8 10 16 hrs 1st 2
13 15 17 24 hrs 2nd 3
20 22 24 24 hrs 3rd 4
27 29 Ocl 24 hrs 4th 5 14

' Oct 4 6 8 24 hrs 5th
1

11 13 .15 24 hrs 6th
6

7

Oct 8
C)

ot 18 20 22 24 hrs 7th 8 10 wks.
25 27 29 24 hrs 8th 9 -lday -J

a; Nov 1 3 5 24 hrs 9th 10 Nov. 12 Total TiseE
8 10 12 24 hrs 10th 11 = 232 hrs.<

(j --TS 17 19 24 hrs 1st 12
22 24 H26 16 hrs 2nd 13

1 29 1 3 24 hrs 3rd 14
Dec 6 8 10 24 15

13 Finals 8 hrs 4th 16 Dec 13
Dec 22, 1971

1-.4End of Fall Semester

1 c.)
, Jan 17 19 21 24 hrs 5th 1 <c24 26 28 24 hrs 6th 2 9 wks
1 31 2 4 24 hrs 7th 3 Total u_
, FPb 7 9 11 24 hrs 8th 4 Times: ecQ
1 14 16 18 24 hrs 9th 5 Feb. 18 216 hrs.

21 23 25 24 hrs 1st 6
1 28 1 3 24 hrs 2nd 7

,__, Mar 6 8 10 24 hrs 3rd 8
13 15 17 24 hrs 4th 9

ES - 20 22 24 24 hrs 5th 10 Mar. 24
W Spring Holidays Marti -75 April

2t

W Apr 3 5 7 24 hrs 6th 11 10 wks ri
C)

0, 10 12 14 24 hrs 7th 12 -1 day I;Z
17 19 21 24 hrs 8th 13 Total -4
24 26 28 24 hrs 9th 14 Times = E

Ma 1 3 16 hrs 10th 15 Ma 3
U-

232 hrs .clna s 10 En' 0 pring Semes ay ra ua ion 'ay , 1972

Each semester is divided into thirds for grading purposes. The first
affiliation = 2/3 of final grade. The first half of second affiliation
= 1/3 of final grade for the 1st semester.

For the second semester. The 2nd half of the 2nd affiliation = 1/3 of
final grade. The last or 3rd affiliation = 2/3 of final grade for second
semester.



EXHIBIT 7

Objectives - O.T. Affiliation

1. To apply knowledge of objectives and functions of O.T. in Pediatrics.

2. Become familiar with varied program in Pediatrics (therapeutic acti-
vities, treatment, evaluation).

3. Develop skill and experience in observing and reporting the behavior
of children.

4. Learn age appropriate activities and .how to provide a creative outlet

5. Transfer academic education to clinical practice.

6. Build knowledge through observation and practice of clinical procedures.

7. Develop professional maturity and judgment through clinical experience.

8. Cultivate communication with other staff members.

9. Develop ability to accept and put to use constructive directions and/
or suggestions given by the staff members on whose service the student
affiliates.

10. Develop ability to act and think objectively and creatively.

11. Develop skill in the utilization of self with the pediatric patient.

24



EXHIBIT 8

Responsibilities during Pediatrics affiliation

1. Be familiar with Occupational Therapy policy and procedure manual.

2. Attend theory and application lectures as assigned.

3. Work on each of pediatrics unit 9C, 96, 8C as assigned. 1st week
2nd week , 3rd week , 4th week

4. Treat 2 - 3 specifically assigned patients daily.

5. Keep daily progress notes on each assigned patient on checklist form.

6 Present 3 case studies (1 a week) on assigned patients.

7. Present study on °Reassigned diagnosis (4th week) including descrip-
tion and symptoms, treatment, O.T. role in treating this type of
patient and any other pertinent information.

8 Present one nservice to the staff on a craft or play activity ap-
propriate for the Pediatric unit.

9 Observe treatment and evaluation given by OTS
on

10. Observe treatment:, and evaluations by OTR and COTA as assigned.

11. Attend student conference after two weeks of affiliation with super-
visor.

12. Attend conference on last day of affiliation with supervisor to dis-
cuss clinical experience evaluation report.

13. Safety precautions specific to area.

14. Inform staff member in your area when leaving unit or working with
specific patients.

15. Specific time for reading and study related to Pediatrics will be
allowed.

16. Reading assignments will be made and should be listed on form provided.
A synopsis of the reading should be written on an index card and
turned in to your supervisor.



EXHIBIT 9

THE AMERICAN OCCUPATIONAL THERAPY ASSOCIATION, INC.
aSI Park Avenue South, New York, N.Y. 10010

APPLICATION FOR CERTIFICATION AS AN OCCUPATIONAL THERAPY ASSISTANT

Mr.

Mrs.
Miss

Birth
Date

(Please print) Last First M.I. Maiden

Current Mailing
Address

(Month,year)

Street

Place of Employment

Address Where Employed

City State Zip code

Street City State Zip Code

I hereby apply for certification as an Occupational Therapy Assistant.

Date Signature of applicant

REMAINDER OF FORM TO BE FILLED OUT BY DIRECTOR OF PROGRAM

I hereby certify that this applicant has successfully completed the program

for Occupational Therapy Assistants at

and recommend certification.

Kind of program completed: Certificate

Rating of student:

(name of program)

(date of comPletion7-----

Associate Degree
(date of completion)

academic skills supervised practical
experience

REMARKS: Briefly evaluate the student's performance and attitudes; including
effectiveness with patients, relationship to staff, strengths,weak-
nesses, and potential for work in occupational therapy.(Use reverse side.)

Date: Signature of Director of Program

1326
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ORTHOTICS ASSISTANT

The Orthotics Assistant study track was offered in the summer of 1970.

To date, two students have entered the field. This study track is unique

in that all didactic and clinical studies are under the direction of an

Orthotist who is in private practice. The program has been limited to

two male students.

This program has been submitted for accreditation by the American

Board for Certification in Orthotics and Prosthetics, Inc.

The program was designed from the Essentials of Acceptable Schools

For The Education of Orthotists and Prosthetics At The Associate of Arts

Degree Level. These standards were obtained from the American Orthotic

and Prosthetic Association.

As defined, the orthotist and the prosthetist work directly with the

physician and representatives of othc-r allied health professions in the

rehabilitation of the disabled. The orthotist, designs, fabricates and

fits devices, know as orthoses, 'to provide care to patients with disabling

conditions of the limbs and spine. The prosthetist designs, fabricates and

fits devices know as prostheses for Patients with a partial or total absence

a 1 i mb

The suggested curriculum guide lists the, courses for specialization

instruction; however, it does not list the number of clock hours or credit

hours required The Advisory Committee with the local Orthotist designed

the course which is for two year and a second summer session.



The national association also requires clinical training which in-

volves experience in treatment of patients of all age groups. In the

discussion of this training the guidelines include:

Clinical Training is a supervised learning experience through
which the student acquires understanding and skill in orthotic-
prosthetic procedures; learns to deal with the patient's physi-

cal, emotional and mental, problems; accepts responsibilities
as a participating staff member aware of the need for adherence
to medical ethics in all, relations ips; and recognizes the con-
tribution of and learns to work with other.professional and non
professional personnel, all in attaining the objectives of the
treatment plan prescribed by the physician.

These goals are covered in the first year AHO courses. They are found

in the clinical rotations to see how all departments function together, in

the medical ethics lectures, the- psychology of being ill and the dying pa-

tient, and the group dynamics which helps the person to relate to those

around him.

Following is shown the courses suggested by the national association

and the corresponding courses and clock hours which are offered as part

of the Orthotics Assistant program at Galveston College.
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GALVESTON COLLEGE
DIVISION OF OCCUPATIONAL EDUCATION

ASSOCIATED HEALTH OCCUPATIONS

ORTHOTICS ASSISTANT
(Meets Associate in Applied Science Degree Requirement)

FIRST YEAR

First Semester Cl ass

Hours
Lab Credit Contact

AHO 141 Interdisciplinary Health Concepts - 3 3 4 96
Introduction to Heal th Occupations

AHO 132 Interdisciplinary Health Practices 3 0 3 48
Specialized Clerkship

BIOL 133 Anatomy & Physiology 3 0 3
BIOL 113 Anatomy & Physiology Lab 0 2 1

ENGL 7 S Basic Composition . 3 0 3
SOC ;31 Introduction to Sociology 3 0 3

Total Hours 15 5 17 144

Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96
AHO 134 Interdisciplinary Health Practices 3 0 3 48
BIOL 134 Anatomy & Physiology 3 0 3
BIOL 114 Anatomy & Physiology Lab 0 2 1

ENGL 132. Compostion and Rhetoric 3 0 3
PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 5 17 144

Second Summer Session

AHO. 155 Applied Health Concepts 11 Practice 2 16 5 81313

SECOND YEAR

First Semester.

AHO, 241, InterdisciplinariLHealth,Coni:epts,-. 2 4 160
242 Ad Vanced; A001 i Cation --',7 Health ton- 2 4 160-

.'i, scep't,S':'400),riCtfCeS , , --"
:PSYC.231:'LChrldi!Grokfi`ineDevelopment 3 3
JPSYC 233 ':Psycholo" Aof,-F:Pe'rsbnal ity

. ,
1:01,41 Hours;.

. ,- 3

10 ,716 320

-223



ORTHOTICS ASSISTANT
(continued)

Second Semester Class
Hours

Lab Credit Contact

AHO 232 Special Problems and Techniques 3 0 - 48

AHO 243 Advanced Application - Health Con-
cepts and Practices

2 8 4 160

AHO 244 Advanced Interdisciplinary Health 2 8 4 760

Concepts
BM 133 Business Mathematics I 3 0 3

GOVT.233 Survey of American and Texas Gov-
ernment and Constitutions

3 0 3

Total Hours 13 16 1, 368

First Summer Session

AHO 256 Applied Health Concepts in 2 16 5 288

Practice I
Total Hours 2 16 5 288



ASSOCIATED HEALTH OCCUPATIONS

ORTHOTICS ASSISTANT

Course Descriptions

MO 155 Credit:
ALLIED HEALTH CONCEPTS IN PRACTICES

This course is designed to allow the student to become proficient in hand
skills and the use of various materials and small tools. In addition, the
student begins his first series of clinical medicine lectures pertaining
to orthopedics, pediatrics, and general medicine; lectures pertaining to
psycho-social disability; individual student development of basic technical
skils.

MO 241
INTERDISCIPLINARY HEALTH CONCEPTS

Credit: 4

This course is designed as an introduction to the field of prosthetics and
orthotics. It serves to orient the student to the terminology, media and
techniques used in the profession. In addition, field trips to hospitals
and other facilities are included, so that the student may observe actual
work in progress. Laboratory sessions will include instruction and practice
in plaster pattern and mold-making, construction of low pressure laminates,
leather work and other basic procedures.

MO 242 Credit: 4
ADVANCED APPLICATION HEALTH CONCEPTS AND PRACTICES

This course is designed to provide the student with opportunities for
..4lications of anatomy and physics to the construction of prosthetic-
orthotic devices. Laboratory sessions will develop the szudent's skills in
processes and techniques required for proficiency in this area

AHO 243
ADVANCED APPLICATION = HEALTH--CONCEPTS - AND PRACTICES

Credit:

This course.is designed to provide knowledge and skills tn the selection
fabrication, and fitting-of postheses for the upper extremities. It in-
cludes study of upper_ extremity biornechanics and factors to be considered
in the prescription 'of,prosthetic devices, Laboratory ,so;sions.,will develop
the stzident's.skill in.,:techniques of fabrication= and fitting.



AHO 244 A Credit: 4

ADVANCED INTERDISCIPLINARY HEALTH CONCEPTS

This course is designed to provide the student with opportunities to apply
previously developed skills and knowledge to the selection, fabrication,
and fitting of prostheses for below the knee amputations. Current practices
for prescription, fitting, static and dynamic alignment are among the sub-
4ects covered. Laboratory sessions provide patient contact and practical
applications.

AHO 232 Credit: 4

SPECIAL PROBLEMS AND TECHNIQUES

Provides the student with opportunities to practice and refine skills pre-
viously learned in the study areas of prosthet:cs-orthotics. This is also
a period for the refinement of work habits, attitudes, and adminstrative
activities which will aid the student in making the transition from student
to professional.

AHO 256 Credit: 5

APPLIED HEALTH CONCEPTS IN PRACTICE I

This course is designed to provide the stdent assignment in his area of
clinical interest for a supervised preceptorship including clinical appli-
cation of skills and proficiencies; review of techniques and procedures
pertaining to upper extremity orthotics, lower extremity orthotics and
spinal orthotics.

PSYC 233
PSYCHOLOGY OF PERSONALITY

Credit:

A study of major factors and conditions related to personality development,
including parent-child relations, personality defense mechanisms, aethods
of personality measurement, and behavioral pathologies and their treatments.

PSYC 231
CHILD GROWTH AND DEVELOPMENT

Credit: 3

Human psychological development from birth to adulthood. The birth of the
baby; from organism to person; the infant; the toddler; the preschool child,
the middle, years of childhood; adolescence; disturbances in development;
the study of children.

MATH 133 - Credit:
BUSINESS MATHEMATICS,I

A.stUdy is made of'fundamental mathematical Processes, fractions, decimals,
percentage in businass,:,busines's equationS, and simple interest.



GOVT 233 Credit: 3
SURVEY OF AMERICAN AND TEXAS GOVERNMENT AND CONSTITUTIONS

Study of the institutions of government and functions from the
local level to the national with particular ei.,Asis on the city, county,
and state governments. Examines in detail and on a comparative basis the
United States and Texas Constitutions.



Students

Two students have entered the program. One completed the AHO course

work and the clinical affiliation required for the degree; however, he

did not complete his academic courses at Galveston College. He has since

dropped out of college and is driving a messenger service truck.

The other student opted for the study track, changed his mind at the

last moment and asked to join another study track. He was not admitted

into the other study track and subsequently dropped out of the program

two days later. He has since contacted the AHO Director to determine if

he could again re-enter the program.

The limitation on the number of students in the program is that the

orthotist is equipped for two students. Orthotics are not included in

the clinical rotat'on during the first semester of the Freshman year;

however, the students are apprised of the program and anyone interested

is taken to the orthotist for an interview and a period of time in the

business.

During the study track clinical courses, the student is in the ortho-

tist's place of business which is not in a medical 11cility. He does;

however, accompany the orthotist on calls and works with the erthotist

and the physician (or recommending allied health personnel) and the patients.

Therefore, he is not confined to one health facility but draws from the

needs of the community and the area for his training.



PHYSICAL THERAPIST ASSISTANT

History

The Physical Therapist Assistant program was instituted at Gal-

veston College at the time of the first Texas Education Agency program

approvals. The American Physical Therapy Association had only one year

earlier adopted the assistant position in a policy statement by the House

of Delegates.

,raining and Utilization of the Physical Therapy Assistant*

Policy Statement

TITLE: Physical Therapist Assistant

DEFINITION:

The physical therapist assistant is a skilled technical health worker
who has completed an educational program approved by the American Phy-
sical Therapy Association.

EDUCATION:

The Association supports the concept of upward educational mobility.

a. The educational program for the physical therapist assistant shall be
at a two year college level leading to an associate degree and shall
include some course work which may be credited towards requirements
leading toward a higher degree.

b. The educational program shall be administratively located within, and
offered by, an educational institution which is accredited by the
regional accrediting agency in its geographical area.

c. The physical therapist assistant program shall meet the standards of
approval established by the tPTA.

* Prepared by the Ad Committee to Study the Utilization and Training
of Nonprofessional Assistants, March, 1967. Amended and adopted as
amended by APTA House of Delegates, July, 1967. Since that time, title
has been changed to Physical Therapist Assistant, and this new title will
be used throughout this statement.
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d. The clinical portion of the educational program shall 'we:

1. Located within physical therapy services of h.=.1th care facil-
ities which meet requirements for:

a. Accreditation by the Joint Commission on Accreditation of
Hospitals and/or

b. Conditions of Participation standards established by the
U.S. Social Security Administration Documents HIM-1,2 and
3, 1966, and regulatory changes pertaining to physical
therapy and physical therapists up to and including July
7, 1967;

c. Such other facilities with coinparable standards and which
are acceptable to the American Physical Therapy Association;

2. Supervised by physical therapists who meet standards established
by the APTA

e. The physical therapist who shall have the responsibility and author-
ity for the administration and direction of the physical therapist
assistant program shall meet the standards established by the APTA.

SUPERVISORY RELATIONSHIP:

The physical therapist assistant works within a physical therapy service
administered by a pr.,essional physical therapist who meet the standards
established by the American Physical Therapy Association. The assistant
performs his duties with the direction and supervision of the professional
physical therapist to whom he is directly responsible.

FUNCTIONS:

The assistant's function is to assist the professional physical thera-
post in patient related activities; to perform such procedures delegated
to him that are commensurate with his education and training. He carries
out designated tasfrs which are required for the operation of the service.
The extent to which the physical therapist assistant will participate in
the following activities will be dependent upon the organization struc-
ture and size of the physical therapy service and upon the health needs
of the individual patient.

a. Functions as a participating team member who contributes to total
patient care.

b. Assists the professional physical therapist in carrying out complex
procedures and programs.

c. Performs routine treatment 'xedures in accordance with the planned
programs.
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d. Observes, records and report. to his supervisor conditions, reactions
and responses related to his assigned duties.

REGULATION:

The APTA supports mandatory licensure or registration for the physictli
therapist assistant and recommends that such regulations be incorporated
into the existing physical therapy laws for i.he purpose of controlling
quality of care and practice.

AFFILIATION:

Upon completion of requirements as prescribed by the Board of Directors,
the physical therapist assistant shall be eligible for an appropriate
membership category in the American Physical Therapy Association.

At the time of development of the assistant's program, the Medical

Branch had already a baccalaureate physical therapy program in existence.

Because of the maximum number of students constantly enrolled in the four-

year program, there were limited clinical facilities for applicants in

the AHO program. Therefore, only two physical therapist assistant stu-

dents may be in a study track at one time.

Curriculum

The curriculum has been designed from the standards establised by

the national association. Other study tracks with national accreditation

standards require a certain number of contact hours for academic and clin-

ical studies. The physical therapist assistant requirements are established

on a percentage of total time as shown. The following pages show the re-

quirements changed to contact hours to conform to Texas Education Agency

specifications.



"STANDARDS" OF AMERICAN PHYSICAL THERAPY ASSOCIATION

Percentage
of

Tctal Tire

Percen4e
of Tecnfical
Course Work

GENERAL EDUCATIONa 39-53

sr-

General degree requirements 25-30

Anatomy and physiologyb 5-10

Behavioral sciences 5-10

Electives 4- 8

TECHNICAL EDUCATIONc 47-61 100

Orientation to physical therapy and
the role of the assistant 1 3

Applied anatomy 1 2

Survey of pathophysiclogical conditions 2- 5 5- 8

physical therapy assistant procedures 18-27 27-45

Basic patient skills (4%)u 1 1

Modalities of heat and cold (23-25%)d 5 5-10

Massage (7-9%)° 2 4

Functional activities (25-28%)d 4- 8 10-12

Exercise (32-25%)d 6-10 12-16

Other selected procedures (3%)'1 1 1

Directed clinical experience 25-30 40-45

a Anatomy and physiology and behavioral sciences are an essential part

of the total program

b Instruction is required. If considered part of the technical educa-

tion cc se work, total percentages are tc be adjusted accordingly

c Demonstration, laboratory instruction, and practice are to be

utilized

d Percentage of procedures course work
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GALVESTON COLLEGE
DIVISION OF OCCUPATIONAL EDUCATION

ASSOCIATED HEALTH OCCUPATIONS

PHYSICAL THERAPIST ASSISTANT
(Meets Associate in Applied Science Degree Requirements)

FIRST YEAR

First Semester Class

Hours

Lab Credit Contact

AHO 141 Interdisciplinary Health Concepts 3 3 4 96

Introduction to Health Occupations

AHO 132 Interdisciplinary Health Practices - 3 0 3 48

Specialized Clerkship
BIOL 133 Anatomy & Physiology 3 0 3

BIOL 113 Anatomy & Physiology Lab 0 2 1

ENGL 131 Basic Composition 3 0 3

SOC 131 Introduction to Sociology 3 0 3

Total Hours TE517144-
Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96

AHO 134 Interdisciplinary Health Practices 3 0 3 48

BIOL 134 Anatomy & Physiology 3 0 3

BIOL 114 Anatomy & Physiology Lab 0 2 1

ENGL 132 Composition and Rhetoric 3 0 3

PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 5 17 144

Second Summer Session

AHO 155 Applied Health Concepts in Practice 2 16 5 288

Total Hours -TF 16 5 288

SECOND YEAR

First Semester

AHO 241 Interdisciplinary Health Concepts- 2 8 4 160

AHO 242 Advanced Application - Health Concepts

and Practices

2 8 4 160

GOVT 233 Survey of American and Texas 3 0 3

Government and Constitutions

PSYC 232 Social Psychology 3 0 3

Total Hours 10 16 14 230

-.238- 1346



PHYSICAL THERAPIST ASSISTANT
(continuedi

Second Semester Class
Hours

Lab Credit Contact

AHO 232 Special Problems and Techniques 3 0 3 48AHO 243 Advanced Application - Health 2 8 4 160
Concepts and Practices

AHO 244 Advanced Interdisciplinary Health 2 8 4 160
Concepts

BM 133 Business Mathematics I 3 0 3
PSYC 231 Child Growth and Development 3 0 3

Total Hours 13 16 17 368

Total Semester Credit Hours in Program: 70

1347



PHYSICAL THERAPIST ASSISTANT

Course Descriptions

AHO 155
APPLIED HEALTH CONCEPTS IN PRACTICE CREDIT: 5

This course is designed to provide the stunt with the initial concepts

of procedures and techniques, and an overview of physical therapy in ac-

tion. In addition to an introduction to the physical therapists' role and

function in major medical areas, the student will experience, under the

supervision of a physical therapist, the applications of those procedures

being learned. The student will gain basic skills and procedures as ap-

plied to physical therapy. Emphasis is focused upon developing a prac-
tical body of knowledge related to a high standard of patient care.

AHO 241
INTERDISCIPLINARY HEALTH CONCEPTS CREDIT: 4

This course is designed to provide the student with assignment to the stu-

dent's area of interest, physical therapy, for supervised application of

techniques and individual student development of intermediate technical

skills as applied to physical therapy treatment. Emphasis is placed on

actual clinical application of proficiencies and compentencies learned

in previous didactic courses.

Objectives:

1. To provide the student with supervised clinical experience in treat-

ment of patients, within all aae groups, with pathophysiological

problems.

2. To provide the student with direct contact experience, under super-

vision, with patients of all age groups who have pathophysiological

problems.

3. To develop aims and attitudes which are directive in aiding the

student in achieving an understanding of clinical procedures as they

relate to a high standard of patient care.

AHO 242
ADVANCED APPLICATION -- HEALTH CONCEPTS AND PRACTICES CREDIT: 4

This course is designed to provide assignments to the student's area of

clinical interest, physical therapy, including application of techniques,

procedures, and individual student development of intermediate technical

skills. Emphasis is placed upon providing the student with comprehensive

information concerning all aspects of physical therapy, including types
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of pitients, methods of treatment and treatment philosophies.

Objectives:

1. To provide the student with knowledge and understanding of the
dynamic concepts of physical therapy.

2. To provide the student with the knowledge and understanding of treat-
ment procedures: heat and cold, massage, and other selected pro-
cedures.

3. To provide the student experience of perceiving and manipulating
human functional anatomy.

4. To provide the student with learning experiences necessary to under-
stand the concepts of muscle action biometrics.

AHO 232

SPECIAL PROBLEMS AND TECHNIQUES CREDIT: 3

This course has been designed to provide the student with the opportunity
to explore in greater depth the procedures and techniques used in phys-
ical therapy. Emphasis is placed on exploration of new areas of procedures
and techniques, the reinforcement of previously learned skills, and the
analysis of procedures and techniques for application to physical therapy.

Objectives:

1. To allow the student to explore new areas of procedures and techniques
that can be innovative, as well as practical.

2. To allow the student to gain additional experience in the maintenance
of materials and equipment.

3. To allow the student to gain greater knowledge of the adjustment of
procedures and techniques to physical therapy treatment.

4. To allow the student to reinforce previously learned skills in the
area of procedures and techniques.

5. To assist the student in developing sound methods of analysis of
procedures and techniques for application to physical therapy treat-
ment.

AHO 243

ADVANCED APPLICATION -- HEALTH CONCEPTS AND PRACTICES CREDIT: 4

This course is designed to provide the student with assignment to the
student's area of interest, physical therapy, for supervised application
of techniques and individual student development of intermediate techni-
cal skills as applied to physical therapy treatment. Emphasis Is placed
on actual clinical application of proficiencies and competencies learned
in previous didactic courses.
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Objectives:

1. To provide the student with supervised clinical experience in treat-
ment of patients, within all age groups, with pathophysiological
problems.

2. To provide the student with direct contact experience, under super-
vision, with patients of all age groups who have pathophysiological
problems.

3. To develop aims and attitudes which are directive in aiding the stu-
dent in achieving an understanding of clinical procedures as they

relate to a high standard of patient care.

AHO 244
ADVANCED INTERDISCIPLINARY HEALTH CONCEPTS AND PRACTICES CREDIT: 4

This course is designed to provide assignment to the student's area of
clinical interest, physical therapy, including instruction in specialized

concepts and theory, supervised application of techniques and individual

student development of intermediate technical skills. Emphasis will be

placed on providing the student with comprehensive information concerning

all aspects of functional trairing. In addition, a segment of study
concerning other selected procedures will be incorporated in this unit

of study.

Oblectives:

1. To provide the student with knowledge and understanding of the dy-

namic concepts of physical therapy treatment in physical dysfunction.

2. To provide the student with the knowledge and understanding of treat-
ment, the physical therapy process, and other techniques with patients

in the area of physical dysfunction.

3. To allow the student to gain specific knowledge concerning the adjust-

ment of procedures and techniques to individual patient care.

4. To aid the student in developing a basic understanding of various forms

of treatment in physical therapy as they relate to a high standard of

care for the patient with problems of physical dysfunction.

GOVT 233
SURVEY OF AMERICAN AND TEXAS GOVERNMENTS CREDIT: 3

Study of the institutions of government and their functions from the lo-

cal level to the national with particular emphasis on the city, county,

and state governments. Examines in detail and on a comparative basis the

United States and Texas Constitutions.
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PS? 232
SOCIAL PSYCHOLOGY CREDIT: 3

A study of individual behavior as affected by cultural and social stim-
uli. Emphasis is placed upon the differences in human conuct as deter-
mined by various social and cultural environments. The objQctiue of the
course is to better prepare the student to understand and evaluate the
effect of the social environment on the development of individual beha-
vior and personality. Likewise, the overall effect of the individual's
activities on society will be reviewed.

PSYC 231
CHILD GROWTH AND DEVELOPMENT CREDIT: 3

This course is designed to provide students with basic understandings
concerning the nature of children and youth, how they grow and develop,
and the major influences which contribute to their behavior and learning.
Emphasis will be placed on building a functional knowledge of scientific
principles about human beings which will assist the student in understan-
ding and explaining one's own, as well as others behavior.

Objectives:

1. To develop aims and attitudes which are directive in making the indi-
vidual's growth and development the central focus of education.

2. To acquire skill in using the scientific method as the most effective
and valid way of interpreting behavior.

3. To employ these skills and this information to improve our ways of
working with children and youth.

4. To demonstrate democratic attitudes in the teaching-learning process
which facilitates growth and development.

5. To provide experiences in the meanings of "acceptance", "student-
teacher-planning" and "learning by doing and feeling".

MATH 133
BUSINESS MATHEMATICS I CREDIT: 3

A study is made of fundamental methematical processes, fractions, deci-
mals, percentage in business, business equations, and simple interest.

The physical therapist assistant student begins the study track in

the summer session with days divided into four hours of lecture and four

hours of clinical experience., The time in class is almost doubled during

the summer to leave more time for patient treatment during the spring
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semester when skills have been acquired.

Throughout the sophomore year the physical therapist assistant stu-

dent spends time with the baccalaureate physical therapy student both in

the classroom and in clinical situations. The Technical Director of the

Physical Therapist Assistant program determines if the assistant students

belong in the baccalaureate classes. Usually, when basic skills are taught,

the students are together since some procedures and techniques would apply

at both levels

The therapist - assistant relationship is good for both sets of stu-

dents. The therapy students learn what they can expect from the assistants

in a job situation, the assistant students learn their roles as support to

the therapists. The assistants, being relatively new to the field, have

to win the confidence of therapist in job situations. Having therapists

now graduating with the knowledge of the work of the assistant helps to

promote good relationships later on. One example is the assistant who is

required to write progress notes on a patient, but the therapist must coun-

tersign the notes for validity.

To achieve an understanding of the role of the physical therapist as-

sistant, the UTMB School of Allied Health Sciences Clinical Education Su-

pervisor for Physical Therapists prepared a "Procedure for Utilization of

Physical Therapist Assistant in Patient Treatment". This information is

shown in Exhibit 1 which is used as .a basis for the structure of the clin-

ical education program at The University of Texas Medical Branch.

Classroom lectures and clinical experience are correlated, the stu-

dent learning didactically and then entering into application. Clinical

Evaluation Sheets (Exhibits 2, 3, and 4) have been developed for each of
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the courses. The purpose of the Sheets is to determine if a student has

a grasp of the knowledge gained in-the classroom and can then apply it in

the clinic. Clinical evaluations by the faculty are mode at the end of

the fifth and ten'.h weeks of a semester, ending with the final examination.

During the summer months, there is an evaluation at mid-term and at the

final.

The student also has a curriculum evaluation sheet (Exhibit 5) which

is turned in at the end of the year. Assistant students keep no diaries

but are required to write reports on all patients to whom they are assigned.

The faculty can determine from these reports what the student has been

taught in classroom and experienced in the clinics. They can then assign

the students to patients with problems the students need to encounter.

The concept of the clinical training for the physical therapist as-

sistant is best summed up in a staff memorandum from the Clinical Educa-

tion Supervisor for the program . .

"No patient is to be assigned to a student without having first been

evaluated by a physical therapist. The physical therapist will explain

the treatment program for that patient tothe student, aad will recheck

the patient's progress and the student's performance at least twice weekly.

Students should write their own progress notes and obtain a countersigna-

ture by the physical therapist. Re-evaluation notes must be written by

the physical therapist."

"The students need to work with patients having varied diagnoses and

requiring a side variety of treatment modalities and exercise programs.

In order to provide a source of. information about diagnoses and types of

treatments the students are to turn in a list to the clinical education



supervisor at the end of each week. Material to be included: Patient's

name and diagnosis; supervising physical therapist; treatment given. Stu-

aents will meet with the Clinical Education Supervisor at 11:30 a.m. on

Fridays for discussion of progress, problems, etc."

Admissions

The Admissions Committee for Physical Therapist Assistants formulated

a guide for accepting the best qualified students into the program. The

standards are not only used for screening students, but currently are u-

tilized as a research tool for determining future criteria for acceptance

into the program.

The following criteria were established by the Admissions Committee

as standards for acceptance into the Physical Therapists Assistant Program.

I. Mental Capabilities

A. The Otis Test will be given

1. An I. Q. of 100 or better is preferred
2. Less than 100 would be questionable

B. The Nelson-Denny will be given

1. Students ranking below the 10th percentile would be ques-

tionable
2. The purpose of giving the Nelson-Denny is threefold

a. A possible indicator of "achiever level"
b. May show a pattern in relation to other material col-

lected. This pattern might show up as everything be-
ing at about the same level or it may show an "out of the
ordinary" situation of high in one area and low in others

c. May also be used as a research tool. May show trends
that will be helpful in predicting successful Physical
Therapist Assistant students

C. Necessary information from Galveston College

1. Overall Grade Point Average

2. Specific Grades in
a. Anatomy



b. Physiology
c. Math., if math course has been taken

D. A student will be considered ineligible if:

1. His final grade in Anatomy is below a C
2. He is an alternate student and has not completed anatomy by

the beginning of the second half of the summer semester

II. Physical Capabilities

A. Information required prior to interview date:

1 Health form to include
a. Height
b. Weight
c. Blood pressure
d. Any weakness of loss of

1) Hearing
2) Vision
3) Body parts

e. Past history of:
1) Seizures
2) Scoliosis
3) Orthopedic problems

B. A student may be considered ineligible if:

1. It is felt the candidate is not capable of heavy labor
2. He is less than five feet tall
3. He is overweight

a. Bad risk from an orthopedic standpoint
b. May have increased blood pressure
c. May have decreased endurance
d. May not be able to get close enough to the patient for

safe or effective handling
4. It is felt that the candidate lacks the general coordination

ability to be a skilled technician

III. Interview Forms - Standardized Interview Forms will be used. These
forms will serve as a guideline for the subjective assessment of the
students:

A. Communication ability

1. How well he, speaks
a. Shy
b. Aggressive

. How well he listens
3. His ability to respond appropriately
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B. Knowledge of Physical Therapy

1. What he will be doing as a P.T. Assistant

2. What Physical Therapy is

C. Interest in Physical Therapy

1. How he became interested in Physical Therapy.

2. How he feels about people

D. Interests in general

1. Hobbies
2. Desire to continue his education

3. Where he would like to work after graduation

4. Previous jobs

E. Physical Characteristics

1. Overall physical appearance

2. Noticeable disab-hities or handicaps

a. Neuromuscular problem
b. Missing part
c. Assistive devices

With this guide, the Admissions Committee interviews the students

utilizing, the specially-designed interview form (Exhibit 6). The forms

are then analyzed and condensed -mi.° a report on each student by the

Technical Director and presented to the Admissions Committee for final

review and selection.

Students

Four students have entered the physical therapist assistants program

since, its inception. The firSt student did not complete the clinical work,

transferring to another college.

Another student has graduated and has a position in Galveston work-

ing under a registered physical therapist in 'an orthopedic clinic.

Two students are in their clinical year. Student #1 scored 118 on

her Otis examination and Student #2 scored 94. The Nelson-Denny Reading
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Test showed the following:

Student #1 Student #2

Vocabulary 67% 9%

Comprehension 78% 14%

Reading Rate 80% 56%

Both girls are making comparable grades in their AHO work because

Student #1 is considered an underachiever and #2, an overachiever.

Physical Therapy is one of the most popular first choices of students

when they write their initial autobiographies early in their freshman years.

Many change their minds and opt for other study tracks. It is considered

there are three possible reasons:

First, some students find they lack the emotional stability needed

to work with people thusly handicapped. Secondly, they want to experience

patient contact in their occupation, but they find that there is too much

actual physical involvement with very sick patients, and thirdly, the in-

fluence of this position being new and accepted only in .a limited way.

The worry over future jobs causes them to change their minds.

Those students who finally opt for the program do so with the full

knowledge of what is expected of them. They learn this beginning with

clinical rotations the first semester of their freshman year.

Equipment

To equip a laboratory for fifteen physical therapy assistant students,

the following is recommended:

1. The Laboratory

The general appearance should be similar to that of the physical

therapy service department. A functioning_clinical area should not be
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considered for the dual purpose of patient service and student education.

Dressing Room: As physical therapist assistants students are gen-

erally required to wear shorts and shirts or bathing suits during labor-

atory periods, dressing rooms, lockers, lavatories and toilets for men

and women should adjoin the laboratory area. Minimum space required:

300 square feet.

Storage: Storage space adequate for such equipment as crutches,

electro therapy machines, hydro therapy equipment, etc. Minimum space

required: 100 square feet.

Preparation Room: Space adequate for setting up audio visual aids,

demonstrations, etc. prior to class period. Minimum space required:

280 square feet:

Office space and equipment for the director and faculty must also be

considered. Suggested are 210 square feet for the director's office and

140 square feet for each of-the faculty offices.'

'-Estimated cost of office'equipment for One Directorand One Faculty

Member:

2 desks'` $190.00 $380.00

1 steel file 62.00 62.00

4 drawer

2 storagers 29.00 58.00

TOTAL $500.00

A list of items and approximate cost to equip a classroom with the

necessary equipment for a class of 15 Physical Therapist Assistant stu-

dents follows.
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A. Treatment cubicle furniture and accessories

Quantity Item

8 Treatment tables
3 Foot stools
4 Timers

B. Electrotherapy Equipment

Price

$ 181.00
17.80
15.50

Total

$ 1,448.00
53.40
62.00

$ 1,563.00

1 Sieman's diathermy with acces- 2 $ 1,150.00
sories

1 Burdick diathermy with acces-
sories

short
we 957.00

1 Microwave diathermy with 2 dir-
ectors

970.00

1 Ultra sound electrical stimu-
lation combination

935.00

1 Ultra Sound 500.00
1 Ultra Violet Lamp 900.00
1 Electrical diagnostic testing

instrument
795.00

$ 6,207.50

C. Heat and Cold Therapy

2 Infra Red lamps 310.00
1 Hot Packs and Cabinet $ 155.00 390.00
1 Arm, Hand, and Foot Paraffin

bath
580.00

$ 1,280.00

D. Hydro Therapy

1 "Long and Low" whirlpool $ 1,182.00
1 Stationary Arm whirlpool 792.00
1 Low chair for long and low 140.00

$ 2,114.00

E. Ambulation Equipment

1 Walking Parallel bars $ 550.00
4 pair Adjustable wooden crutches $ 10.60 42.40
2 pair Adjustable forearm crutches 21.50 43.00
3 Hospital canes 3.00 9.00
1 Quad cane 18.00
1 Standard walker adjustable 17.90
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Quantity Item

4 Safety belts

F. Exercise Equipment

Price

$ 14.75

Total

$ 59.00

$ 739.30

2 Exercise platt $ 175.00 350.00

2 Exercise mats 136.80 273.60

1 Wall weights 218.00

1 N-K table 275.00

Weights and weight cart 341.50

2 Tilt tables 380.00 760.00

4 Sphygmomanometers 50.00 200.00

2 Powder beards 52.00 104.00

1 Set of sandbags 58.30

1 set Cuff weights 45.00

$ 2,625.40

G. Wheelchair and Stretchers

4 Wheelchairs $ 256.00 $ 1,024.00

2 Stretchers 310.00 620.00

$ 1,644.00

H. Traction Equipment

1 Traction table and accessories: $ 824.00

GRAND TOTAL $16,997.70



EXHIBIT I

UNIVERSITY OF TEXAS MEDICAL BRANCH HOSPITALS

PHYSICAL THERAPY DEPARTMENT

Procedure for Utilization of
Physical Therapist Assistant in Patient Treatment

Initiation of treatment is done by the PT who evaluates the patient and
outlines a treatment program in accord with the results of the evaluation.
In the initital entry in the patient's chart, the PT includes the results
of his evaluation, plus a detailed outline of the treatment plan. Any
questions regarding type of treatment to be given should be cleared with
the physician by the PT before turning the patient over to the PTA.

The PTA will be responsible for obtainibg countersignatures for her status
notes from the PT, and for notifying the PT when a recheck of the patient
is due (this shall be at least once a week, for patients receiving treat-
ment once daily, and more often if so specified by the PT).

These periodic re-evaluations by the PT will 'reveal changes in the patient's
condition which may result in modifications in the goals of treatment and
treatment program. Such modifications may only be made by the PT. He is
responsible for discontinuing treatment if indicated. He will determine if
a need is present for special appliances or equipment and will specify
exact type to be ordered. The PT will determine whether or not a ward
program or home program is indicated for the patient and will inform the
PTA what is to be included. Communication with the physician regarding
goals and methods of treatment, status and. progress of patient will be
effected by the PT.

Status notes written by the PTA should include which procedures outlined by
the PT were done during that treatment session, how they were tolerated by
the patient, whether expansion or progression of program as outlined by PT
had been possible.

The PTA should notify the PT if:

1) New MD's orders are received
2) A procedure used was poorly tolerated
3) Patient's condition changes, requiring and change in treatment
4) Accident or emergency occurs

1_361



Information Which the PT Must Give to the PTA

General Instructions to be used with all treatment procedures,
if applicable
1. Position of patient
2. Duration of treatment
3. Special precautions for treatment

Whirlpool
1. What part is to be immersed
2. Whether agitation is desired
3. Temperature
4. Additives
5. Whether debridement is to be done
6. Specific exercises, if desired

Tank
1. Additives
2. Agitation desired
3. Special instructions re: cathethers, colostomies, IV's
4. Areas to be debrided and how extensively
5. Specific exercises, if desired
6. Temperature

Traction (pelvic and cervical)
1. Poundage, rate of progression, marimum level.
2. Intermittent or static
3. Angle of pull
4. Time settings

Hot Packs
1. Area of application

Cold Packs
1. Area

Ultrasound
1. Intensity
2. Area
3. Rate of increase of intensity, if desired, and highest level

4. Standard or underwater application
5. Pulsed or continuous application

Shortwave Diathermy
1. Which machine
2. Area to be heated
3. Acceptable range of intensity



Microwave Diatherm
W is director

2. Area of application

Infrared Application
1. Areas to be protected, if any
2. Areas to be heated

Ultraviolet
1. Number of M.E.D.'s to be given
2. Area to be irradiated
3. Rate of progression, if indicated

Electrical Stimulation
Musc es or nerve distribution to be stimulated

2. Type of current, including particulars on duration, interval,
intensity (may be specified by strength of contraction elicited)

3. Approximate number of contractions or length of treatment

Paraffin Bath
1. Area to be treated
2. Whether elevation of part is desired after application

Massage
1. Purpose of massage - (to relax-, to mobilize, to provide sensory

stimulation, etc.)
2. Area to be covered
3. Note trigger points or areas requiring special attention
4. Specify type of stroke if indicated

Therapeutic Exercises
1. Purpose of exercise (mobilization, strengthening, maintenance of

ROM, conditioning, coordination, etc.)
2. Type of exercise to be done (using the following terminology

to define and/or limit exercise)
a. Isotonic or isometric
b. Isolated muscle action or in groups
c. Specify where in the continuum of passive-- active--

resistive exercise
d. Straight planes or diagonal patterns
e. Antigravity, gravity eliminated, gravity assisted
f. With or without equipment
g. Define limitations imposed by pain, fatigue, etc.

Bronchial Drainage
1. Segments to be drained
2. If percussion or vibration is desired
3. Positions to be avoided, if any



Tilt Table
1. Weight bearing restrictions
2. If lower extremities are to be wrapped with elastic bandages

3. If vital signs are to be monitored
4. Rate of progression desired
5. If progression to ambulation is desired without recheckinc; ,Jth

PT, and if so, instruct as shown below under ambulation

Ambulation
1. If lower extremities are to be wrapped with elastic bandages

2. Type of lateral support desired, if any
3. Gain pattern to be taught
4. Weight bearing precautions

5. Assistive devices to be used

Prepared by Madeleine Baker with
Assistance of the Staff

October 7, 1971
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EXHIBIT 2

Department of Physical Therapy
School of Allied Health Sciences
Associated Health Occupations

AHO 155 Clinical Education Evaluation Sheet

Name: Date:

Supervisor: Affiliation:

Statements relating to the student's performance in clinical education
shoult e scored in the following manner:

YES: Indicates acceptable performance
NO: Indicates unacceptable performance
DA: Does not apply or student had no opportunity to perform

COMMENTS: Use to explain why performance was unacceptable
or to comment on an exceptional performance

YES NO DA COMMENTS

A. The student displays skill in per-
forming the following tasks:

1. Clerical duties
a. Answer the phone
b. Page Physicians, others
c.. Prepare daily transporta-

tion schedule
d. Record and deliver messages

_

e. Perform billing procedures
f. Register consults

2. Departmental Maintenance
e. Clean and fill Whirl ool
6. C can treatment area
t. Clean mats and tilt tables .
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YES NO DA COMMENTS

3. Patient Transportation
a. Transfer patients from bed to

wheelchair or stretcher
EOperate wheelchilr on level

ground, into and out of
elevator, us and down rams

c. Operate stretcher on eve

ground, into and out of
elevator, up and down ramps

d. Transfer patient from wheel-
chair or stretcher to bed

e. ransport patients records
and other material to and
from physical therapy
desartment

4. Tank Room Duties
a. Preare atient for tank
b. Perform isolation techni-

ques used, in physical
therapy department

c. Transfer patient to and from
hubbird tank using
hydraulic lift

d. Transfer patient to and from
continuous tub without a lift

e. Sterilize tank, equipment,
instruments

f. Remove dressings
g. C.eaning, powering and

storing gloves
h. Preparing antibacterial

solution
i. Cover patient properly

after treatment
j. Observe safety precautions
-k. Debride wounds in acceptable

manner
1. Demonstrate mature

behavior

5. Patient Treatment
a. Transfer patient from wheel-

chair or stretcher to mat or
plinth

. Prepare booth-or treatment
area for patient treatment

1



YES NO DA COMMENTS

c. Apply and remove assistive
devices

d. Position patient for treatmen
e. Drape patient for treatment
f. Apply elastic bandages
g. rerform passive range of

motion exercises, straight
planes

h. Perform passive range of
motion exercises, diagnal
'atterns

i. Guard and train patient during
basic ait activities

j. Sta i ize and supervise
patients' safety during
exercise

k. Use splints, sandbags,
pillows, towels, hiprolls in
patient positioning

1. Assist patient in use of bed
pan and urinal

m. Assist satient with dressin'

6. Tilt Table
a. Transfer patient to tilt tabl-
b. ctrap patient to table
c. Elevate tilt table
d. Observe and record patient

reactions
e. Take and record vital signs

B. The student displays skill in relati
to job requirements in the following

1. Communication
..

a. Usins correct terminolo

4

ay:

b. Giving clear, concise
instructions

c. Speaking with people at thei
level of understanding

d. Reporting pertinent informa-
tion about the patient

e. Answering questions directly
without hedging
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YES NO DA COMMENTS

2. Responsibility
AtAgmpunctual on the 'ob

---------,EAdher-ing to your a.m nistra-
tion olices

cd_t_49asinfreethistructive
rocee ing w t ass gne task-

with minimal assistance
e. Comp eting assigned tas s

within a reasonable time
f. Proceeding with tasks not

s.ecificaqy assigned

3. Self-Confidence
a. Proceeding with known tech-

niques when given the oppor-
tunity.

b. Accepting constructive criti-
cism without excuses or undue
distress

c, Seeking so utions to pro. ems

r''t1ilatLratlbecominexCited
d. Seeking explanation of varia-

tions in techniques or proced
seen in your clinic

re

4. Judgment
. a. Asking questions or comment-

ing on confidential matters
at an a''ro.riate time

. Consistently displaying
behavior_professional

c. Seeking assistance when not
sure of appropriate action

d. Seeking assistance when unabl
to perform tasks safely

5. Departmental Procedures
a. Adhering to departmental pro-

cedures during an emer.enc
. Ad ering to 'safety precaution.

during all activities
. Utilizing good body mechanics

Additional Comments:

I have discussed this evaluation with the student YES NO

Supervisor
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Name:

EXHIBIT 3

Department of Physical Therapy
School of All Heal t`. ciences
Associated Health Occupations

AHO 231 Clinical Education Evaluation Sheet

Supervisor.

Date:

Affiliation:

Statement relating to the student's performance in clinical education
should be scored in the following manner:

YES: Indicates acceptable performance
NO: Indicates unacceptable performance
DA: Does not apply or student had no opportunity to perform

COMMENTS: Use to explain why performance was unacceptable or to
comment on an exceptional performance

YES NO DA COMMENTS

A. The student displays skill in relatin.
to job requirements in the following
way:

1. Communication
a. Usino correct terminolo
b. Givino clear. concise instr-

uctions
c.. Speaking with people at their

level of understandin
d. Reporting pertinent information

about the patient
e. Answering questions directly

without hed.in
f. Using correct grammar and

spelling when reporting
pertinent information about
a patient

2. Responsbility
a. Being punctual on the job
1. Adhering to your administra-

tive policies
c. -Using free time constructively'
d. proceeding with assigned

tasks with Minimal assistance
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COMMENTS

e. Completing assigned tasks
within a reasonable time

.__ .._ _.. _______

,

f. Proceeding with tasks not
specifically assigned

3. Self-Confidence
a. Proceeding with known techniques

when given the opportunity
b. Accepting constructive criticism

without excuses or undue distress
c. Seeking solutions to problems

rather than becoming excited
d. Seeking explanation of variations

in techniques or procedure seen
in your clinic

4. Judgment
a. Asking questions or commenting

on confidential matters at an
appropriate time

b. Consistently displaying pro- '

fessional behavior
c. Seeking assistance when not

sure of appropriate action
d. Seeking assistance when unable

to perform tasks safely
e. Using variats..ions in techniques

or procedures when appropriate

5. Departmental Procedures
a. Adhering to departmental pro-

cedures during an emergency
b. Adhering to safety precautions

during all activities
c. Utilizin' bood body mechanics
d. Replacing equipment to its

assigned place
e. Wearing clean uniform and shoes

6. Interest
a. Being attentive during obser-

vation periods
b. Following instructions given
c. Asking appropriate questions
d. Being attentive to the patient

durin. treatment



YES NO DA COMMENTS

B. The student displays skill in performing
the following tasks:

1. Clerical Duties
a. Answering_ the, phone
b. Performing billing procedures

2. Departmental maintenance
a. Cleaning and filling the

hubbard tank
b. Cleaning the filling-the

whirlpool
c. Cleaning treatment area
d. Taking inventory of depart-

mental supplies
e. Folding Ahd storing linen

3. Tank Room Duties
a. Preparing patient for tank
b. Performing isolation techniqu-s

used in physical therapy dept.
c. Transferring patient to and f

hubbard tank using hydraulic lift
om

d. Transferring patient-to and from
continuous tub without a lift

e. Sterlizing tank and equipment
f. Removing dressings

. g. Supervising active exercise a
specified by physical therapit
or a PT student

h. Taking patients' vital signs
before and during treatment
when appropriate

4. Patient Treatment
a, Transferring patient from whe:lchair

or stretcher to mat or plinth
b. Preparing booth or treatment rea

for patient treatment
c. AO-lying and removing assisti

devices
'ositioning patient or trea

e. braping patient for treatment
f. Applying Elastic bandages
g. erforming passive range of mtio

exercises
ft. faking and recording vital suns

. uaring and raining pa ien
ing basic gait activities

a'i izing and supervising
patients' safety during exerci e

1371
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YES NO DA COMMENTS

k. Using splints, sandbags, pil-
lows, towels, hiprolls in
patient positioning_

1. Using special beds and frames
m. Assisting patient-in use of

bedpan and urinal
n. Assisting patient with dressing
o. Inspecting patients1 skin before

and after the treatment when ap-
propriate

5, Tilt Table
a. Transferring patient to tilt table
b. Stns.-ins eatient to table
c.. Elevatin9 tilt table
d. Observing and recording

patient's reactions
e. Taking and recording vital signs

6. Modalities of Heat and Cold
a. Applying diathermy with glass

spaced electrodes

air-

b. Applying diathermy with
hinged drum

c. A..1 in. microwa s diatherm

d. 'pp ying u trasoun., irect
as.lication

e. 'pp ying ultrasound, under
water

f... A.1 in. infra red heat
gg lap ying ultra violet
h. Treating a patient using

the whirl'ool bath
i. Treating a patient using t

saraffin.bath
j. Treating a patient using ethyl

chloride and friction massage
k. Applying ice packs
m. Ail in. hot sacks
n. pp ying cervica traction
o. Applying pelvic traction
p. _Applying muscle stimulation as

directed by, the PT

. _

7. Massage

_ .
a. Performing massage to neck .

and back
b. Performing massage to entire

back.



YES NO DA COMMENTS

B. Therapeutic Exercise
a. Exercise in a straight

plane motion
1. Passive
2. Active Assistive
3. Active
4. Manual resistive

b. Berger-Allen Exercises
c. Williams Flexion Exercises
d. Exercise for hip arthroplasty
e. Exercise for a neck problem
f. Codman's pendulum exercises

Coordination exercises
h. Exercises for a patient in a

Milwaukee Brace
i. Exercises for chest disorders

1. Breathingexercise
2. Trunk mobilization
3. Bronchial drainage

Precussion
5. Clapping

j. Diagonal patterns
1. Upper extremity
2. Lower extremity

k. Stretching techniques
1. Pre and Post op amputee

exercises and positioning
m. Stump wrapping
n. Use of exercise equipment

1. N-K table
2. Overhead pulley
3. Stationary bicycle
4. Wall weights
5. Cuff weights, bar bells,

dumb bells
6. Restorator
7. Other

Additional Comments:

I have discussed this evaluation with the student YES NO

Supervisor



Name

EXHIBIT 4'

Department of Physical Therapy
School of Allied Health Sciences
Associated Health Occupations

(Clinical Education Evaluation Sheet AHO 243)

Supervisor

Date

Affiliation

Statement relating to the student's performance in clinical education

should be scored in,the following manner:

YES: Indicates acceptable performance
NO: Indicates unacceptable performance
DA: Does not apply or student had no opportunity to perform

COMMENTS: Use to explain why performance was unacceptable or to comment
on an exceptional performance

^AnAILA,114^
rte NO /UM COMMENTS

A. Thy student displays skill in relating
to job requirements in the following way:

1. Communication
a. Establishing rapport with patients
b. Using correct terminology
c. Giving clear, concise

instructions
d. Spea ing with people at their

level of understanding
e. Reporting pertinent infor-

mation about the patient
f. Answering questions directly

without hedging_
2. Responsbility

a. Being punctual on the job
b. Adhering to your adminis-

trative policies
c. Using_ free time constructive]
. rocee ing wit assigne tas s

with minimal assistance
e. Completing assigned tasks within

a reasonable time



....,... "w .4,--, w...........,

f. Proceeding with tasks not
specifically_ ssigned

-

3. Self-Confidence

a. Proceeding with known
techniques when given the
oortunit
Accepting constructive
criticism without excuses
or undue distress

c. Seeking solutions to problems
rather than becoming excited

d. Seeking explanation of van
tions in techniques or pro-
cedure seen in your clinic

4. Judgment

a. Asking questions or comment-
ing on confidential matters
at an a ro riate time

b. Consistently displaying pro-
fessional behavior

c. See ing assistance when not
sure of aroriate action

d. Seeking assistance when unable

toPAffar.11_1111_11Y______
e. Using variations in tRWIque

or procedures when appropriate

5. Departmental Procedures

a. Adhering to departmental pro-
cedures during an emergency

b. Adhering to safety precaitions
during all activities

c. Utilizing food body mechanics
d. Replacing equipment to its

assigned place
e. Wearing clean uniform and shoes

6. Interest

a. Being attentive during obser-
vations eriod
o owing instructions given



YES NO DA COMMENTS

c. Asking appropriate questions

d. Being attentive to t6b
patient during treatment

B. The student displays skill in per-
forming the following physical
therapy procedures

1. Clerical duties

2. Departmental maintenance

3. Tank room responsibilities

4. Patient treatment
a. Transfer patient

'repare 00 or rea men

area
c. Apply and remove assif:tive

devices
d. 1'osition patient for treaf-

ment
e. Drape patient to expose

area to be treated and
preserve patients modesty

f. Apply elastic barlants_,______

. Take and record vital sins
h. Guard and train patient .ur-

ing basic gait activities
i. Stabilize and supervise

patient during exercise

j. Inspect patients skins
before and after the treat-
ment, when appropriate

5. Tilt table

6. Modalities of Heat and Cold
a. Short wave diathermy

b. Micro wave diathermy
C. Ultra sound, direct appTi-

cation
d. Ultra sound, under water

e. Infra red heat
f. Ultra violet
67---W-5171-- p7657----,'---
h. Paraffini. TIFFraWara-

friction massa'e

-268- 1 376



YES NO pA COMMENTS

j. Ice Packs
k. Piot packs
1. Cervical traction -

m. relvic traction
n. Muscle stimulation

7. Massage

8. Therapeutic Exercise

a: Exercise in a straight
plane motion
1. Passive

-ActiveZ. assistive
3". Active
4. Manual resistive

b. fferger-ATlen Exercises
c. Williams Flexion Exercises
d. Exercise for-hip

arthroplsty
e. Exercise for a neck

problem-
f. CodMan's pendUlum

exercises
g. Coordination exercises
h. Exercises for a patient in

a Milwaukee Brace
i. Eiercises for chest disorders

1. Breathing exercise
Z. Trunk mobilization
3. Bronchial drainage

,

4. Precussion
5. CTappitig

j. Diagonal patterns
1. Upper. extremity

-Lower2. extremity
re c ing ec niques

1. Pre and posf op amputee
exercises and positioning

1

m. Stump wrapping
n. Use of exercise equipment

1. N-K table
Z. Overhead pulley
3. Stationary bicycle
4. WalT weights
5. Cuff weights, bar bells,

dumb bells



YES NO DA COMMENTS

6. Restorator
7. 0 er

9. Functional training
a. Bed activities
b. Balance activities
c. Se f assistive range of

motion exercises
d. Dressing activities
e. Mat activities
f. Wheel chair activities

1. Cleanin. and care
2. Manipulation of parts
3. Propulsion and balance

activities
4. Transfer to and from

wheelchair
g. Ambulation activities

1. Patient with one
sided weakness

2. Patient with bilateral
lower limb weakness

10. Assists the physical therapist
in the following procedures
a. Hemiplegic evaluation
b. Cerebral palsy evaluation

c. Posture evaluation
d. Range of motion evaluation

e. Muscle strength test

f. Activities of daily living
evaluation

g. Orthotic and prosthetic
check out

h. Strength duration curve
i. Nerve excitability test
j. Splint making

-270-
1378



EXHIBIT S

UNIVERSITY OF TEXAS MEDICAL BRANCH
School of Allied Health Sciences

Physical Therapist Assistant Program

Curriculum Critique on Technical Education
(Material covered from July through May in P.T.A. Curriculum)

1. Do you feel tne course material could have been better sequenced to
make yoL clinical education more meaningful? Identify and explain.

2. How could the classroom teaching be altered to better prepare you for
clinical education?

3. Was the programmed text entitled: Muscles, Bones and Joints, helpful
to you? Do you think it should be a supplement to kinesology in ther
future?

4. What other material do you feel should have been included in the
technical education curriculum?

5. Was any part of the curriculum particularly stressful? Identify and
explain.

6. Was any part of the curriculum not worthwhile? Identify and explain.

7. Was there unnecessary overlap or repetition in materials presented?
If yes, identify and explain.

8. What specific techniques, that were presented in the classroom, were
used or presented in a different manner in clinical education:

THERAPEUTIC EXERCISE

FUNCTIONAL TRAINING

MASSAGE

MODALITIES OF HEAT AND COLD

1379
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9. In what areas did you feel particularly weak during clinical

experience?

10. During your clinical education did you feel you were being asked to

to things you were not qualified or trained to do? If yes, identify

and explain.

11. Additional Comments

-272- 1380



NAME

ADDRESS

EXHIBIT 6

INTERVIEW FORM
DEPARTMENT OF PHYSICAL THERAPY

PHYSICAL THERAPIST ASSISTANT PROGRAM
SCHOOL OF ALLIED HEALTH SCIENCES
UNIVERSITY OF TEXAS MEDICAL BRANCH

DATE

OVERALL GPA

ADMISSIONS BATTERY SCORES OTIS

NELSON-DENNY: VOC COMP

SCIENCE GRADES AT GALVESTON COLLEGE

ANATOMY

PHYSIOLOGY

MATH GRADE, IF TWIN

R. RATE

INTERVIEWERS IMPRESSION OF:

1, PHYSICAL APPEARANCE

a) Overall

b) Any noticeable disabilities or handicaps

c) General coordination

d) Does this person look physically able to do heavy labor?

1381



2. COMMUNICATION ABILITIES

a) How well does he speak? i.e., shy-aggressive

b) How well does he listen?

c) Does he make the appropriate responses?

3. INTERESTS

a) Introduction to Physical Therapy

b) Does he know what a P.T. Assistant does?

c) How he feels about people

d) Hobbies

e) Previous jobs

f) Continuing toward a higher degree

g) Where he would like to work as a P.T. Assistant

4. ADDITIONAL COMMENTS:

FORM ADOPTED APRIL 22, 1971

1382
-274-
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Interviewer



RADIOLOGIC TECHNOLOGY

The Radiologic Technology study track can enroll the largest number

of students with clinical facilities capable of training forty. The

number of students is set at 20 a year. There is an overlapping of first

and second year clinical students because of the requirements of another

summer and a full semester of education after the second year.

When this program was incorporated into the Galveston College AHO

curriculum in the summer of 1970, The Medical Branch began phasing out a

certificate program which had been in existence for a number of years. It

was the aim of the College and The Medical Branch to have a radiologic

technology course which offered the student a well-rounded educational

experience.

The certificate studies, which were 24 months i length, were accred-

ited by the American Medical Assocation. The AHO program had to undergo a

new accreditation in order to join the one in existence. Adjustments

were necessarily made for the AHO study track. The course was extended

to 30 months to comply with AMA standards of hours students must train in

clihical studies and the academic hours required for the college degree.

The program was so structured that AHO students and remaining certificate

students received their clinical and theory training at the same time.

It was gratifying to note the AHO students were able to maintain their

studies at The Medical Branch as well as their college work during the

same time the certificate students had only the studies at The Medical

Branch.

1383
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Curriculum

Students entering this program graduate with 88 hours of credits.

The clinical experience stipulated by the AMA causes them to schedule

their time until the end of December in their third year of the program.

Should a student miss clinical time, he must make it up before he may

graduate.

The following pages outline the structure of the program in relation

to the standards established by the AMA.
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GALVESTON COLLEGE
DIVISION OF OCCUPATIONAL EDUCATION

ASSOCIATED HEALTH OCCUPATIONS

RADIOLOGIC TECHNOLOGIST
(Meets Associate in App led Science egree Requirements)

FIRST YEAR

First Semester Class
Hours

Lab Credit Contact

AHO 141 Interdisciplinary Health Concepts - 3 3 4 96

Introduction to Health Occupations
AHO 132 Interdisciplinary Health Practices - 3 0 3 48

Specialized Clerkship
BIOL 133 Anatomy & Physiology 3 0 3

BIOL 113 Anatomy & Physiology Lab 0 2 1

ENGL 131 Basic Composition 3 0 3

SOC 131 Introduction to Sociology 3 0 3

Total Hours 15 5 TT 144

Second Semester

AHO 143 Interdisciplinary Health Concepts 3 3 4 96

AHO 134 Interdisciplinary Health Practices 3 0 3 48

BIOL 134 Anatomy & Physiology 3 0 3

BIOL 114 Anatomy & Physiology Lab 0 2 1

ENGL 132 Composition and Rhetoric 3 0 3

PSYC 131 Introduction to Psychology 3 0 3

Total Hours 15 5 T7 144-

First Summer Session

GOVT 233 Survey of American and Texas 3 0 3

Government and Constitutions
MATH 141 College. Algebra 3 2 4

Total Hours 6 T

Second Summer Session

AHO 155. Applied Health Concepts in Practice 2 16 5 288

Total Hours 2 16 5 288
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RADIOLOGIC TECHNOLOGIST
(continued)

SECOND YEAR

First Semester Class Lab Credit Contact

AHO 241 Interdisciplinary Health Concepts 2 8 4 160
AHO 242 Advanced Application - Health 2 8 4 160

--' Concepts and Practices
PHYS 231 Survey of Biomedical Physics 3 0 3

Total Hours 7---T6 11 320

Second Semester

AHO 232 Special Problems and Techniques 3 0 3 48
AHO 243' AdVanced Application - Health 2 8 4 160

Concepts and Practices
AHO 244 AdvantedInterdisciplinary Health 2 8 4 160

Concepts
PHYS 232 Survey of Biomedical Physics 3 0 3

Total Hours 10 16 14 368

Plitt Summer Session

AHO 256 Applied Health Concepts in Practice I 2 16 5 288
Total Hours 2 16 5 288

Second Summer Session

AHO 267 Applied Health Concepts in Practice II 2 16 6 288
Total Hours 2 16 6 288

THIRD' YEAR

First Semester

AHO 268 Applied Health Concepts in PracticeIII 0 35 6 560
Total Hours 0 35 6 566

Total Semester Credit Hours in Program: 88.



RADIOLOGIC TECHNOLOGIST

Course Descriptions

AHO 155
APPLIED HEALTH CONCEPTS IN PRACTICE

Lectures and practical expeience in entry level skills and proficiences

for radiologic technology; topographic anatomy; darkroom chemistry and

techniques; principles or radiographic exposure; film critique; protection

of patients and personnel; clinical experience.

AHO 241
INTERDISCIPLINARY HEALTH CONCEPTS

Lecture and practical experience in intermediate level skills and pro-

ficiencies in radiologic technology; principles of radiographic exposure;

use of contrast media; film critique; practical experience.

AHO 242
ADVANCED APPLICATIONS - HEALTH CONCEPTS AND PRACTICES

Lecture and practical experience in intermediate level skills and pro-

ficiencies in radiologic technology; positioning; protection of patients

and personnel; practical experience.

AHO 232
SPECIAL PROBLEMS AND TECHNIQUES

Lecture and practical experience in advanced level skills and proficiencies

for radiologic technology; film critique; clinical conditions.

AHO 243
INTERDISCIPLINARY HEALTH CONCEPTS

Lecture and practical experience in advanced level skills and proficiencies

for radiologic technology; positioning pediatric radiograpy; equipment

maintenance.

AHO 244
ADVANCED HEALTH CONCEPTS AND PRACTICES

Clinical experience in radiographic procedures and techniques.

AHO 256
APPLIED HEALTH CONCEPTS IN PRACTICE I

Special radiographic procedures and practical experience



AHO 267
APPLIED HEALTH CONCEPTS IN PRACTICE II

General review and practical experience

AHO 268
APPLIED HEALTH CONCEPTS IN PRACTICE III

General review and practical experience

GOVT 233
SURVEY OF AMERICAN AND TEXAS GOVERNMENT AND CONSTITUTIONS

Study of the institutions of government and their functions from the
local level to the national with particular emphasis on the city,
county and state governments. Examines in detail and on a comparative
basis the United States and Texas Constitutions.

MATH 141
COLLEGE ALGEBRA

An introduction to the basic concepts of modern algebra. Topics are
taken from logic and set theory, the development of the number systems,
relations, functions, equations, inequalities, determinants and matrices,
probability and mathematical induction.

PHYS-231 and 232
SURVEY OF BIOMEDICAL PHYSICS

Fundamental and derived units, force, energy, work, power, structure
'of matter ionization, magnetism, electro statics, AC and DC currents
-EMF-electric circuits, electric induction, motors, generators,
transformers and coils, rectification, X-ray machine design and op-
eration. X-rayS and other radiation.



The AHO Technical Director for Education for Radiologic Technology

is directly responsible to the AHO Department Chairman and works with the

Technical Director in the Department of Radiology to formulate the

schedules of clinical hours for the students. The AHO Director handles

much of the lecturing; however, registered technicians from The Medical

Branch are invited to lecture, if they so desire.

Perhaps this situation best typifies the needed cooperation between

the educational and medical facilities. At the present time, budgets

cannot permit the payment of more teaching faculty for the Radiologic

Technology study track. Those registered technicians who teach do so

because of a genuine desire to communicate their knowledge to others,

and without pay. It is interesting to note one of the instructors

(non - paid). is taking courses at Galveston College to receive his A.A.S.

degree in A.H.O. He will take the proficiency examination for his

clinical hours upon completion of his academic courses.

Because of the large number of students who may enroll in radiologic

technology every year, there is a clinical supervisor, paid by Galveston

College, who is with the students during their clinical hours. The super-

visor assists the students in working out scheduling problems, reschedules

students when they are absent, conducts some lectures and is responsible

for the individual student film critiques. The film critiques enable the

student to understand what is essential to have an acceptable film and

how errors can be alleviated.

Clinically, the Department of Radiology at The Medical Branch is

ideally suited for teaching. Each room is designed for certain pro-

cedures. The student is assigned to a particular room under the Registered



Technologist in charge. The RT submits an evaluation of the student's

performance at the end of his rotation period. Also evaluating is the

supervisor in charge of the area. In this way, if a student does not

perform adequately, he will be rotated back into that area 2t t future

date to repeat until he has mastered that particular procedure. The

student must pass each clinical area with a C or better.

At first, the technologists who were given charge over students

were prone to haphazardly complete the evaluations. Now, they take time

to complete the forms, naking comments which are constructive and helpful

to the instructors. In turn, the students are made more aware of their

deficiencies in certain areas and are given individual trailing and

counseling whenever needed. (See evaluation, Exhibit 2, page 120).

Students are admitted to the study track upon recommendation of the

Advisory Committee. Each student is individually intereviewed. He must

have made 2.0 or better in all science-related courses and must have

completed Anatomy, Physiology and required AHO courses to date. The

student must have shown a desire to help other people and have di5played

good study habits during the first year of AHO work.

The first summer session students spend 50% of their time in lectures

and the other in clinical observation. They learn basic positioning and

fundamentals of x-ray. They may only serve as observers and can only

offer assistance to the registered technologist when the actual taking of

x-rays is not involved.

During the fall semester, the student will begin to see the corre-

lation between the lectures and the clinical experience. He is under the

direct supervision of a staff radiologic technologist throughout his

1325

-287-



clinical experience except for the final six months. During this time,

however, there must be supervisors always in the area.

An example of classwork is given in Exhibit 1 which is an outline of

one of the lecture-labs they attend throughout their studies. There are

multiple study units during the course of one semester. Length of time

of these units varies with the content and AMA standards for hours taught

on individual subjects.

Because of the number of clinical hours a student is required to

complete before he is el4gible for national registry, the student is not

only present for the hours allotted for the AHO courses, but also trains

during the evening and night shifts with registered technologists. A

typical schedule for a student may be as follows:

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

3-11 8 a.m.- 8 a.m.- 8 a.m.- 8 a.m.- 8 a.m. -

p.m. 5 -p.m. 5 p.m. 5 p.m. 5 p.m. 5 p.m.

(Academic courses taken during the semester in the evenings)

8 a.m.- 8 a.m.- 8 a.m. -

5 pm. 5 p.m. 5 p.m.

8 a.m.-
5 p.m.

8 a.m.-
5 p.m.

8 a.m.- 8 a.m.- 8 a.m.- 8 a.m.- 8 a.m.- 3-11 p.m.

5 p.m. 5 p.m. 5 p.m. 5 p.m. 5 p.m.



Upon completion of 15 months of clinical work in the study track, the

student may apply for registry examination. He may take the examination

and pass it, but will not receive certification until he has completed

the requirement of clinical hours, the AAS degree from Galveston College

and The Medical Branch's Certificate of Proficiency.

Additional Clinical Facilities: Plans were finalized in late spring,

1972, for the addition of clinical experience for radiologic technology

students in the facilities at St. Mary's Hospital which is adjacent to

The University of Texas Medical Branch. Students are rotated between

the two institions, giving them the added experience of working within

two radiology departments and with different technologists.

Alternates: Most of the students entering the second semester of the

first year do so with the intent of entering the radiologic technology

program. This is because, to date, the positions have not been completely

filled at the time of student opting, and additional students may enter.

Because there is additional time at the end of the second year, some

students are able to take all required courses at Galveston College and

graduate on schedule. The radiologic technology program is time-consuming

and can be difficult to master. Students with previous college studies

and those entering from high schools should be able to show by previous

grades that they can maintain studies both at Galveston College and The

Medical Branch.

Students

One class has graduated in the AHO program. Five students chose this

field. One student was counseled out of the study track before it began
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because of low grades. This student has since returned to Galveston College

to retake the college courses and has shown the intent to apply again.

Another student has passed all academic and clinical work in AHO and

passed the registry examination; however, she failed English and is

retaking the course. She will be in the x-ray department at The Medical

Branch but will still maintain the status of a student until she graduates.

At that time, she will also be registered and receive her certificate of

proficiency from The Medical Branch.

Of the three graduates, one is teaching radiologic technology (he

previously had a B.S. degree), one is going to The University of Texas

to study pre-med (she was a 4.0 student), and the third student has

requested %additional clinical time. The student is foreign and has a

language problem; however,performance and grades made him eligible for

graduation.

Facilities

Galveston College is striving to gather equipment suitable for

_teaching students, which would free the rooms used for studies at The

University of Texas Medical Branch. Machines and other equipment is in

the process of being purchased to establish a teaching classroom at the

College. Some of the equipment has been donated by physicians who are

replacing old equipment with newer models.

The classroom at Galveston College will utilize x-ray equipment

which is functioning; however, there will 'be lead shielding so the beam

is absorbed. The room is being constructed according to radiation

standards established by the Texas Department of Health and federal



regulations.

The following listing of equipment is recommended for establishing

a classroom facility:

DARK ROOM

Koo1.X Air-cooled with stainless steel exterior
Insert 20 gauge type 316 S.S. 5 gallon capacity
Stainless Steel cover
Identification Printer
CM Scale
. 5 Lead Apron
. 25 Lead Apron

Combination Work Bench (film dryer, film bin and storage)
1 Lead impregnated gloves (pr.)
4 14x17 Cassette with par speed blockers
4 10x12 Cassette with par speed blockers
4 8x10 Cassette With par speed blockers
12 14x17 Hangers
12 10x12 Hangers
12 8x10 Hangers
3 Hanger storage racks

Glove and Apron rack
2 Dark Room Lamps

Adjustable Lamp
Wet Film Illuminator with dry tray
Lead Rubber Half-Film Blockers 17x17
Lead Rubber Half-Film Blocker 6x12
Lead Rubber Half-Film Blocker 5x10

Total $2,449.60

AUTOMATIC PROCESSOR

Automatic Processor with 14 gallon Replenisher Tanks

Total $7,400.00

TABLE:

1 Diagnost-1500 with Motor-Driven Tabie-top; Includes Scopo 71 Spot
Film Device, Amplimat Bucky, 60L Grid (13:1,40"), Automatic Col-
limator, Footswitch, and. Footrest, Retractable Radiation Shield

1 Shield, (XF3001/10), Insert (XF2051) 150/20/50 Re., 0.6/1.2, and
Stator Cable

1 . Trunnion
1 Amplimat Chamber for Scopo 71
1 Amplimat Chamber for Bucky
1 Compression Device 132.9

Total $21 ,915.00
-291-



GENERATOR:

1 Medio 3500 - 300 mA/150 kV Control and Generator for two tubes.

Includes Automatic Exposure Control and two I/C Cables.

Further includes;
High Speed Rotor Control
Rack Cabinet, without Door
Two 3E Blank Panels
Two 12E Blank Panels

Total $12,920.00

CEILING CRANE:

1 DS-62 Ceiling Crane

1 Rails
1 Trunnion
1 Shield (XF3001/100) Insert Rotalix 150/30/50 (XF2013/000) 1.2/2.0

and Stator Cable
1 Manual Collimator
2 H. V. Cables

IMAGE INTENSIFIER SYSTEM

1 6" Image Intensifier Tube

1 6" I.I. Shield
1 Power Supply

1 Lens 0.75/50 mm
1 Test Phantom
1 Single Channel Attachment

1 Adaptation for Scopo 71

TELEVISION SYSTEM:

1 Camera
1 Plumbicon Tube

1 Lens
1 Camera Control Unit

1 19". TV Monitor

1 Ceiling Suspension
1 Ceiling Rails

Total $ 9,080.00

Total $ 8,660.00

Total $17,025.00



WALL CASSETTE STAND:

1 Wall Cassette Stand
1 Amplimat M. Chamber
1 Grid 604/13:1 60"
1 Chamber Ce'le/Amplimat

14C1

Total $ 1,870.00



EXHIBIT I

AHO 232 243 Spring Semester 1972

Radiographic Position with Lab

Volumne I -- Unit III -- Merrill

Class Room AHO 101

Class Hour Requirement: 51

Instructor - Mr. C. Davis ARRT

Hours - Time: 10:30 - 12:00 Noon

Section I PP

1. Jan. 25 Tuesday Knee - Femur 94-117

Long Bone Measurement

2. Jan. 27 Thursday Lab 94-117

3. Feb. 1 Tuesday Shoulder girdle 120-129

4. Feb. 3 Thursday Shoulder girdle 130-137

5. Feb. 8 Tuesday Lab 120-137

6. Feb. 10 Thursday Clavicle 138-143

7. Feb. 15 Tuesday Scapula 144-149

8. Feb. 17 Thursday Lab 138-149

9. Feb. 22 Tuesday TEST I 94-149

Section II

10. Feb. 24 Thursday Sternum 152-159

11. Feb. 29 Tuesday Sterno ClaviCular Joint 160-163

12. March 2 Thursday Lab 152-163

1402
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13. March 7 Tuesday Ribs & Costal Cartlege 164-173

14. March 9 Thursday Lab and Review 152-173

15. March 14 Tuesday TEST II 152-173

Sectior III

16. March 16 Thursday Cervical Vertebrae 208-225

17. March 21 Tuesday Cervical Vertegrae 226-237

18. March 23 Thursday Lab and Review

19. March 28 Tuesday TEST III

Spring Holidays March 27 - April 2, 1972

20. April 4 Tuesday Cervical-Thoracic region
and vertebrae 238-245

21. April 6 Thursday Lab and Review 238-245

Section 3, TEST :I will be combined with Section 4, TEST 4

Section IV

22. April 11 Tuesday Lumbo-Secral 246-257

23. April 13 Thursday Lab and Review 246-257

24. April 18 Tuesday Sacro Iliac joints 258-261

25_ April 20 Thursday Sacrum & Coccyx 258-263

26. April 25 Tuesday Lab and Review 258-263

27. April 27 Thursday Scoliosis Series & Lab 266-269

28. May 2 Tuesday Review for Test

29. May 4 Thursday TEST 3-4 208-269
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CHAPTER 5

STUDENTS

The success of a new curriculum concept can be measured by evaluating

The students and what they have gained or failed to achieve from the program.

This chapter will take a statistical overview of four years of students,

discuss entrance counseling, ongiing student evaluations and student input

into the program.

Data was gathered on every student. Sources of information were col-

lege permanent records, autobiographies written shortly after students

entered the program, and an Interest Inventory (personal data question-

naires). instructors were also interviewed for their attitudes toward

the students' enthusiasm, educational backgrounds and abilities.

The first part of this chapter will deal with the student from the

time he applies for the program until he graduates -- the mechanics of

getting a student through AHO. The next section will deal with statistics

concerning the students as a whole, by classes and by successes. These

statistics will prove the validity of the program and that it does belong

in the junior college community. The last section will discuss the changes

which are to be made which hopefully will give the student a better under-

standing of himself, the AHO program and his future in the health care

fields.

Fulfilling Requirements

The student who wants to enter into the AHO program has to fulfill

requirements over and above those for entering Galveston College. These



p;ner-dures have been developed to give the AHO faculty a better idea of

student applying for admission. Not all people are able to

' i011 in a health care facility, so pre-admission procedures are ne-

and important.

Many students attempt to first come to the AHO department to begin

thcir admissions procedure. They are advised to first see the counselor

at Galveston College. The AHO faculty will not interview a student who

hes not completed his admission requirements at Galveston College. The

fol;owing note is given to a student coming to the AHO department:

"Students interested in AssoLlated Health Occupations, please

make appointment with Mr. Bob Bennett, Counselor at Galveston

College, 4015 Avenue Q, Galveston, Texas. Mr. Bennett will

provide information regarding application for entry into A.H.O.

Program which incluues careers in:

1. Occupational Therapy Assistant
2. Physical Therapy Assistant
3. Inhalation Therapy
4. Radiologic Technologist
5. Community Health Worker
6. Orthotics Assistant
7. Electroencephalography
8. Hospital Management Assistant

When a student contacts the counselor at Galveston College, he is

given a check list (Exhibit 1) which he is responsible for completing.

When the student has completed the_checklist through #9, he is then able

to make an appointment for an AHO interview through the Department Chair-

man.

At the time of the interview with the AHO faculty, the student is

given the AHO admission form which is confidential (Exhibit 2). The

faculty feels that, since the AHO student is in the program to achieve a

specific employment category, it is necessary to determine if that person

is actually suited for this employment. The references the student gives



are sent the Applicant s Personal Reference form, (Exhibit 3). Until

these references are completed, the student is not notified of acceptance.

The student is then required to have a physical examination which is

to be completed before registration. The University Health Form (Exhibit

4) is sent to the student who is responsible for getting this examination

back to the College.

During this time, the admissions memorandum, (Exhibit 5) is sent to

the registrar. The student is notified of his acceptance or nonacceptance

into the program.

At the time the confidential admissions form for AHO is completed by

the student, a file is made which contains the Admission Summary (Exhibit

6).

Having completed the above and having been accepted into th? AHO

program, the student then registers at the college. The counselor gives

the student a Credit Record form (Exhibit 7) which they complete together,

should the student have attended college previous to this semester. The

student then keeps this credit record to help him with future planning of

courses. Should a student wish to enter a specific study track at the time

of entering the program and have required courses already completed, he

then may take the option courses peculiar to the specified study track.

Another credit record is kept in each student's file in the AHO program.

The first class session of the AHO courses, the student is given more

information and forms. Exhibit 8 is the information of the health coverage

which is porvided through Galveston College and The University of Texas

Medical Branch. The student is also asked to sign the Honor Pledge (Ex-

hibit 9), which is a requirement of all students at The University of

11(6
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Texas Medical Branch.

The student also is given a Career Choice Inventory (Exhibit 10) which

he completes. This form is used as supplemental information for those

faculty members wishing to learn more about a student and also used dur-

ing the time the individual study track faculty members are reviewing

records of students who have opted for the particular coursP.

Indivir"ual st.lent files are maintained in the office of the Depart-

ment Chairman until the time the student enters a particular study track.

The files are then transferred to the Technical Director of that program.

Included in the filcs are the reaction papers which the students wrote

during the first semester of clerkships, all of their AHO test papers,

and their paper giving the reason for their choice for a study track. By

the close of prescribed study, the student's file contains all the tests,

the clinical evaluations by AHO faculty, and the student's own evaluatons

and reaction papers. This file would then be helpful to the faculty who

may be interviewing the student for baccalaureate study.

During the second semester the student's credit record is reviewed

so he is able to determine what courses he needs to take to complete the

study track in which he is entering. The individual records of students

will be discussed more fully in the study track chapter.

At the time of graduation, the student will receive an Associate in

Applied Science degree from Galveston College and a certificate of pro-

ficiency from the University of Texas Medical Branch. The student will

also have been given the opportunity to apply for certification and

qualifying examinations given by the national accrediting organizations.
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AHO Club

AHO students are encouraged to participate in the activities of Gal-

veston College as well as to belong -.,T) trE, ts:,-.;:i?:ted Heal tt) ,..Lupations

Club. This group was establishec of 1970 and composed of

memb-ers interested in and studying for a career in the health professions

which are offered in AHO.

Their creed as adopted is:

We the students of the Associated Health Organization pledge our
services to help the crippled in mind and body
We will strive together to obtain a sense of cooperation and par-
ticipation
We pledge to obey all rules set up by the organization
In order to have more unity among us; we pledge to be honest, re-
liable and dependable at all times
As a group will always have the right of freedom of expression
We will gry to exercise God's given power to choose our direc-
tion and have Him teach us to believe; that with His help we are
able to master any problem. And with assurance of growth in all
our undertakings.

The club functions to bring students together .informally. They ini-

tiate projects for the community. Christmas-time of 1970, the students

chose a family they had learned of in their rotation through the Commun-

ity Health Worker clerkship. They began gathering food for Christmas and

delivered so much to the family that the family invited another family over

to share it with them. The students also discuss the curriculum and work

for changes. They strive to create an identity for AHO both at the Col-

lege as well as at University of Texas Medical Branch.

The "buddy system" has proven successful. Every incoming freshman stu-

dent is assigned a sophomore "buddy" who will help him with questions, pro-

blems, and will assist in referring the student to someone else if help

is needed.

1'1C8
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Uniforms

After the first weeks of the fall term, the freshman student is

required to wear a uniform when at The University of Texas Medican Branch.

The uniform has two purposes. (1) To identify the student to the patients

and employees at the Medical Branch. (2) To create a group pride in their

positions.

The freshman uniforms are white blouses or shirts with blue skirts or

trousers, An AHO emblem is on the pocket. They also wear name tags which

are blue and yellow and say, "AHO Program."

The sophomores are distinguished by wearing white coats (short) with

the AHO emblem on the pocket. Their name tags are yellow and blue with "AHO

Program" letters smaller than those designating the study track they are

following as "PHYSICAL THERAPY ASSISTANT."

Name tags and uniforms are required for work in the hospital. The

students may wear their uniforms to classes at Galveston College; however,

many prefer to look like everyone else.

The students must follow basic rules of good grooming. Hair must be

styled in such a way that it must not touch the collar. Primarily, this

request is a safety precaution rather than a grooming one.

The dress and grooming is all covered in the Honor Code which the

student signs upon entering the program.

Student Affairs Committee

The Student Affairs Committee is composed of representatives of the

AHO students and the chairman of the department of AHO, who serves as the

advisor. This committee functions whenever there is a need. They have

been know to counsel with students who are not properly dressed or need
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constructive advice on grooming. The committee is conscious of the need

to have AHO students accepted as part or the professional health care team

while they are in the process of learning their skills.
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EXHIBIT 1

CHECK LIST FOR AHO APPLICANTS

This is a list of procedures and steps to be taken by an applicant for the

Galveston College Associate Health Occupation Program. It is suggested that

you keep this list. Check and date each step as you successfully complete

each item on the list. This will enable you to know exactly what your status

is at
that

1.

all times. Please note that it is
all steps are completed.

the students responsibility to see

12.

Counselor notified Physical Exam form completed

2. 13.

Registrar notified Notify Registrar at Gal-
veston College of accept-

3. ance or non-acceptance in

Application Filed AHO

4.

High School Transcript or 1 & 2 Notify Counselor, Mr. Bob

G.E.D. filed Bennett, (Room 142 - Moody Hall)
and Registrar's Office that you

5. wish to be placed on the Active

College Transcripts filed Applicants List for the fall class.

6. 3. Complete admission procedure

A Scores on fi e as outlined on pages 19-21 in the

Galveston College catalogue (19701

7.
Otis scores on file Note #1-Be sure all trans-

scripts of all previous school .

8. work are in Registrar's office.

Notified to bring 2"x2' photo
to S.A.H.S. for interview Note #2-Have ACT scores on

record in Registrar's Office.

9.
Interview completed at Note #3-Make arrangements

Galveston College (Mr. Bennett,
Counselor, initials here)

for Finanaclal Aid Assistance (if
needed) immdiately through Fin-
anacial Aid Advisor, Mrs. Jacobs.

10.
Appointment made with AHO Note #4-Apply for pre-regis-

Chairman, S.A.H.S. Phone tration at Counselors Office (Room

765-2901 1.42 -Moody Hall) at announced times.

11.
Interview completed at School of Allied Health Sciences

University of Texas Medical Branch (AHO Faculty initials here)
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EXHIBIT 2

CONFIDENTIAL

ASSOCIATED HEALTH OCCUPATIONS PROGRAM NAME
GALVESTON COLLEGE
40 and Avenue Q ADDRESS
Galvetson, Texas 77550

Date AGE

1. LIST THE LAST THREE POSITIONS OF EMPLOYMENT YOU HAVE HELD. Give
employer's name and address (include military service), supervisor's
name and title; your duties, salary and reason for leaving; list
dates for employment in each position.

2. DISMISSALS AND FORCED RESIGNATIONS: List and describe.

3. COURT RECORD: List and explain all arrests, claims, fines and convictions.

4. REFERENCES: List three persons not related to you, that have know-
of your skills and character.

Name Address Occupation Phone

5. HEALTH: Have you any physical impairment or history of emotional
problems whatsoever? Explain. (You will be required to have a com-
plete physical examination before entering the program)

1112
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(This information is stacktly confidential and will be reviewed without

prejudice)

6. Why are you interested in a career in health care services?

7. MARRIED WIDOW DIVORCED

8. NUM.') OF CHILDREN

9. 1,41;:. DIO YOU GET INFORMATION CONCERNING THIS PROGRAM?

10. HIGH SCHOOL GRADUATION FROM

11. AVERAGE GRADES IN HIGH SCHOOL

12. G.E.D. TEST LOCATION DATE

13. FINANCIAL STATUS: (x)

Needs aid and part time work Is self supporting

Needs scholarship Is supported by family

Needs part time work Is supported by agency

14. Have you worked in a hospital before

Location Department

15. Do you belong to national professional registry in any area?

16. Future employment plans:

Full time work Part time work Undecided

Transfer to professional school When?



17. Remarks you wish to make

INTERVIEWFR'S GENERAL IMPRESSION OF APPLICANT: (appearance, maturity,
poise, alertness, etc.)

RECOMMENDED NOT RECOMMENDED

RECOMMENDED WITH RESERVATIONS: (explain)

Signature of interviewer
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EXHIBIT 3

APPLICANT'S PERSONAL REFERENCE

Date

City

School

has applied for admission to our

Associate Realth Occupations Program and has given us your name as

reference. Will you kindly give us your candid opinion of this appli-

cant's suitability for the duties of a Health Care Worker? All informa-

tion will be kept confidential. It is not a kindness to recommend one

who is not suited to this type of work.

How long have you known the applicant?

In what relationship have you known him/her?

What qualities does the applicant have that you believe would contribute

to their success as a Health Care Worker?

Has the applicant any personal peculiarity that might interfere with

his success as a Health Care Worker If so, kindly explain

What do you consider the applicant's strongest characteristics?

What do you consider the applicant's weakest characteristics?

If you or a member of your immediate family were advised by a physician to

employ a Health Care Worker during an illness, would you have enough con-

fidence in this applicant to employ him after graduation from this school?

If not, why?

Mndly give us any further information that you have about this individual

that will help us to decide upon his suitability for A.H.O.

Date Signature
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EXHIBIT 4

In advance of registration, mail to:
UNIVERSITY HEALTH SERVICE

UNIVERSITY OF TEXAS MEDICAL BRANCH
Galveston, Texas 77550

"This is to certify that 14,. the undersigned, authorize the University
Health Service and the Medical staff of the University of Texas Medical
Branch to perform such preventive, therapeutic, operative, isolation
and confinement procedures upon

'ate of birth)

(name in full)

as its medical staff may deem necessary. However, it is understood that,
except in emergency, no major surgery will be carried out upon

without prior discussion with parent or
guardian, and if requested, the family physician."

STUDENT'S SIGAATURE BOTH PARENTS OR GUARDIANS, IF MINOR

DATE REL T ONS IP TO STUDENT
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EXHIBIT 4 (CONT)

UNIVERSITY HEALTH SERVICE
(Revised 10/68)

Your health coverage will not be in effect until entrance
immunization requirements have been met:

* SMALL-PDX VACCINATION: successful vaccination within
two years, giving at least an "immune" reaction
(required)

* TETANUS: full course, -or booster dose toxoid within
five years if previously given full course (required)

* DIPHTHERIA: full course of diphtheria toxoid, or booster
within five years if previously given full course
(required)

TYPHOID: not recommended or required

POLIO: not required if oral polio vaccine administered
previously

INFLUENZA: not recommended except in instances of
chronic diseases

TUBERCULIN TEST AND CHEST X1RAY: will be carried out by

the Health Service after matriculation

* THESE IMMUNIZATIONS MUST BE COMPLETED

Please have your physicianjuse the attanced form in recording
the above immunizations and return to:

UNIVERSITY HEALTH SERVICE
UNIVERSITY OF TEXAS MEDICAL BRANCH

GALVESTON, TEXAS, 77550,

prior to matriculation. It will- be used as part of your

health record here.



GALVESTON COLLEGE

HEALTH OCCUPATIONS PHYSICAL EXAMINATION

1. NAME
2. Address
3. Birth Date Height
4. Past History: lmust be complete with dates) illnesses, operations,

injuries:

DATE
Telephone No.
Weight Temperature

S. Menses: Regular Prolonged
Menopausal syndrome
Pelvic exam

6. Eyes: Vision-R
7. Ears: Condition-R
8. Teeth
9. Nose

10. Skin
11. Posture
12. Varicose Veins
13. Heart
14. Abdomen
15. Lungs
16. Urinalysis: Sp. Gr.
17. Blood Count: RBC
18. Blood (One test): Kahn

Excessive Painful
Amenorrhea

With glasses-R
Hearing- R

Tonsils
Sinuses
Thyroid

Orthopedic conditions
Feet: R

Blood Pressure: S
Hernia

L
L

L
D

Albumin Sugar Reaction
WBC Hgb.

Kline Wassermann
19. Do you have any limitations? If answer is yes, please describe:

20. Are you now under a doctor's care? If answer is yes, please describe:

IMMUNIZATIONS REQUIRED
21. Small pox Vac.: Date Satisfactory Scar: YES

(every two years)
22. Polio-Oral Polyvalent: Date
23. Diptheria (every five years): Date
24. Tetanus (every 5 years): Date

Defects found:

NO

REMARKS AND RECOMMENDATIONS

Corrections made or recommended:

In your opinion, is this individual in suitable physical and emotional condi-
tion for training in health occupations? If not, why?

1418
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TO:

FROM:

EXHIBIT 5

Student

Registrar

Admissions Committee

Department Chairman or
Program Director

has had an admissions interview

for entry to the Fall; Spring; Summer

19 Class.

The Applicant (NOT completed application with College
as of this date)

OR

The Candidate (ACCEPTED to College but not to this
program as of this date)

is recommended for admission

is not recommended for admission

COMMENTS:

Signatures:

also if by Committee:

Dept. Chm.

Student Personnel

This form is CONFIDENTIAL and becomes part of the student file.



Applicant's Name

Home Address

Phone Number

EXHIBIT 6

School of Allied Health Sciences/Galveston College
Associated Health Occupations Department

Admission Summary

School Address

Application Form Complete, year

Health Forms Complete - (5)

Letters of Recommendation

Admissions Testing Complete

Otis

ACT

Official Transcripts in

Interview

Admissions Committee Action

Letter of Committee Action
sent Applicant

Registered at Galveston College
AHO Program

Prerequisite Courses Incomplete

Clinical Experience Complete

Galveston Col. Requirements Comp.

Degree Obtained

Application for Certification/
Registry

Committee Action Taken

//t9i) Certification Approval
-313-
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EXHIBIT 8

TO: ALL GALVESTON COLLEGE HEALTH STUDENTS

SUBJECT: YOUR HEALTH FEE - COVERAGE AND RESPONSIBILITIES

You have just signed up for the health coverage required of all students

in the health occupations. Health coverage is a joint project of Gal-

veston College and The University of Texas Health Service and is designed

to protect you.

It includes the following:

1. Immunizations kept up to date.

2. Periodic testing for tuberculosis

3. Periodic Chest X-Ray

4. Surveillance for exposure to communicable diseases

while a student in the hospital.

You will receive periodic requests to come to the University Health

Service located in Rebecca Sealy Building on the University of Texas

Campus. Bring your health card with 'you to your appointments.

It is your responsibility to meet appointments. If it is necessary

to change your appointment, call the Health Service - 765-2031 and

make your own arrangements. Any students Wth delinquent appointments

at the end of the Semester will have his or her grades withheld until

the delinquency is removed.

Remember -- Maintenance of health is essential to all people and doubly

essential to those people in the health occupations.
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EXHIBIT 9

I. PREAMBLE

Since we are studying guests of the University of Texas
Medical Branch campus and students of the Galveston
College campus, we are under the jurisdiction of the
HONOR PLEDGE adopted by the A.H.O. program at Galveston
College and the University of Texas Medical Branch.

A student is committee to ACADEMIC HONESTY upon signing
the pledge which is mandatory. Obligation is not only
for self-honesty, but also the honesty of student col-
leagues.

Failure to carry out the HONOR PLEDGE may result in
dismissal.

I A

The Associated Health Occupation Program is committed to providing its
members with an opportunity to pursue their academic and social education
with maximum freedom combined with maximum responsibility. The Honor
Principle provides an educational basis for the creation of an academic
community in which the total honesty and integraity of that community am
regarded as being the responsibility of each student, faculty, and staff
member. All members of the community must be committee to the Honor
Code and to maintaining the high standards of integrity at the University
of Texas Medical Branch and Galveston College Campuses. Each individual
admitted to the Associated Health Occupation Program must agree to the
following statments defining and specify the substances of the Honor Code.

II. HONOR CODE

Student Conduct and Discipline

1. Drinking

"The use of intoxicating beverages is prohibited in classroom
buildings, laboratories, auditoriums, library buildings....and all other
public campus areas"1 with the only exception that of waival by the
institutional head for specific affairs. The student is subject to disci-
plinary action when participating in functions of the School of Allied
Health Sciences after obvious indulgence in intoxicating beverages as
well as when using intoxicating beverages-on campus.

ln
Rules and Regulations" from the Board of Regents of University of
Texas System



2. Illegal Drugs

"....the illegal use, possession or sale of a drug or narcotic....

renders the student subject to discipline. Any student placed on proba-

tion or finally convicted of illegal use, possession, or sale of a drug

or narcotic shall be automatically expelled from school, regardless of
whether or not the illegal act that gave rise to the conviction was

committed on the campus of one of the component institutions of the

University of Texas System." 1

3. Weapons

The carrying or use of any instrument commonly recognized as a
firearm or potentially lethal weapon on the campus is -ohibited and

renders the student subject to disciplinary action.

4. Gambling

"Gambling renders the student subject to discipline."
1

5. Hazing

"Hazing in state educational institutions is prohibited by state
law. Initiations by organizations may include no feature which is
dangerous, harmful, or degrading to the student, and a violation 9f
this prohibition renders the organization subject to discipline."

6. Legal Violations

Any student who advocates or recommends, either orally or in
writing, the conscious and deliberate violation of any federal, state,
or local law is subject to discipline." Students guilty of legal

violations are subject to discipline by due process in accordance with

the policies of the "Rules and Regulations."

7. Academic.Honesty

The student is committed to academic honesty upon signing the
Honor System pledge which is mandatory for all students. Obligation

is not only for self-honesty but also the honesty of student col-

leagues. Violations of the Honor Code will be reported and acted
upon as outlined in this document. Those actions considered in offense

are cheating, plagiarism, and falsification of College.

8. General Conduct

Students are recognized as mature individuals with the integrity
and judgement for self-discipline in their actions both on and off

campus. The policies below are to assist the student in realizing

1 "Rules and Regulations" from the Board of Regents of University of

Texas System



the scope of professional bearing. Violations are subject to disciplinary
action.

a) Moral Conduct

Moral conduct is interpreted as that conduct considered ac-
ceptable and appropriate by society

b) Dress

Dress on campus should always be the student's uniform. On
the other hand, uniforms should not be worn unnecessarily off campus
because of association of activities with institutions and professions
rather than with the individual wearing the uniform.

Departmental regulations should be referred to for the appro-
priate style of uniforms; however, the length should be at least to the
top of the patella (knee-cap). Name tags are considered a part of the
uniform while on campus.

Accessory dress items such as hair ribbons and costume jewelry
are both inappropriate and, in situations of close patient contact,
potentially dangerous to the wearer.

Hair length and styles should be "off the collar." Any form
of beard is prohibited.

9. Building Regulations of the School of Allied Health Sciences

a) Smoking

Smoking is permitted in the halls, student lounge, office areas,
and rest rooms. Fire regulations stipulate that smoking is prohibited
in classrooms and laboratories at all times.

b) Use of Building

Use of institutional buildings for other than academic purpose
outlined in the"Rules and Regulations". This information is available
from the Scudent Affairs Committee of the S.A.H.S.

c) Fours

d) Telephones

The telephones in the Dean's office may ',.)e used for local calls.
Requests should be directed to the receptionist. All long distance calls
should be made on the telephone in the John Sealylobby rather than at
the school.



10. Absences

Anticipate' class absences should be reported prior to class, if

not it will be c unted as one unexcused absence.

Sickness must be validated by a doctor's certificate, if two or

more days are missing in sequence.

All work missed during absences must be accounted for equal to

the number of A.H.O. class days missed. Ex: Absent 'ay make up

work on Wednesday, Friday turn in work at the beginnir. I= the class

period.

If honor Code is broken

1st Offense:

1. Person in question is approached by whoever sees this person and

tells them what he has seen. After this Mr. Cantwell is to be told

immediately.

2. A zem is given for that particular test and an additional assign-

ment will be given.

3. If in doubt, another exam will be given.

2nd Offense:

If found guilty by the Student Affairs Committee and Advisor, there

will be an immediate dismissal.

III. HONOR PLEDGE

A. I have neither given nor received aid on this exam, nor have I seen

anyone else do so. By my signature I am hereby honor bound to the

above statement. I am also aware that should I violate this Honor

Pledge I will forfeit my grade in this course.

B. I will uphold all rules and regulations pertaining to: grooming,

absences, behavior, and mode of conduct at Galveston College and the

University of Texas Medical Branch campuses.

-320- 142 ,7



C. All individuals in the Associated Health Occupations Program are
obligated to sign.

Date

Respectfully submitted
by the Student Affairs Committee

14



EXHIBIT 10

UNIVERSITY OF TEXAS MEDICAL BRANCH AT GALVESTON

SCHOOL OF ALLIED HEALTH SCIENCES

CAREER CHOICE INVENTORY - ALLIED HEALTH SCIENCES

Date of Entrance
month year

A. Personal Information

Name

last first middle

Home City

Home State

Year of Birth

City of Birth

State of Birth

Marital Status (circle appropriate word)
single married divorced separated widowed

B. Curriculum Information

Check which course of study enrolled in

associated Health Occupations
Health Care Sciences (Clinical Associate)
Medical Record Administration
Medical Technology
Occupational Therapy
Physical Therapy
Other

C. Family Information

Father: (circle appropriate one) living deceased

His occupation

Extent of education (circle highest year he completed)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 wore

Highe3t degree he attained in college,
if any

Other vocational-technical diplomas
or certificates

-322- 1 429



mother (circle appropriate one) living

Her occupation

Extend of education (circle highest year she completed

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15 17 18 19 20 21 more

Highest degree she attained in college,
if any

other vocational-echnical diplomas
or certificates

deceased

Self - Brothers - Sisters
Self Brothers - Sisters

AGE SEX

1st child

2nd child

3rd child

other children

OCCUPATION HIGHEST GRADE

Indicate which child you are with * on left side of page

D Education - Pre College

Did you attend nursery school or kindergarten?
Calendar year you began in the first grade
Calendar year you completed high school

approximate size of your graduating class

Academic Interests While in High School (rate numerically
1 - 2 - 3 etc.

in order of preference those subjects you took which interested you
the most)

English
history
social sciences
foreign languages
home economics
other (Please specify)

mathematics
music
physical sci ,ces

fine arts
biological sciences

Extra-curricular Interests while in high school (rate numerically 1-2-3,
etc. in order of preference all extra-curricular activities you partici-
pated in while in high school)

1430
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intramural sports
music (band, chorus)
science club
religious club
scouting or campfire
student council
language club

future teacher club
future health career club

__journalism (yearbook, newspaper)
4 - H
volunteer club , triper)

scholastic honor 1.ty

other

During your JUNIOR HIGH school years what career (s) did you seriously

consider

1 2

3 4

During your HIGH school years what career (s) (!id you seriously consider

1)

3

2

4

Other than high school extra- curricular activities what were your major
hobbies or interests during that time

1

3

2

4

At what age did you FIRST hear about the allied health science career you
have chosen

E. ''allege Education
Upon entering college had you reached a decision about what career
you were going to pursue

if YES, what career had you decided upon

if NO, what career choices did you consider
after entering college

Of the careers indicated above, which ONE(s)
did you consider sufficiently to effv .t

what tours you took

If you completed a degree prior to entering thL school of A 9ealth

Sciences, please indicate

title of degree major minor year
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College Extra-Curricular Activities (rate numerically 1-2-3-etc in
order of preference all activities you participated in from the time
you entered college

intercollegiate sports
_political clubs
fraternity-sorority
music (band,orchestra)
intramural sports

service fraternity
college publications
religious organization
other

Since enrolling in college, other than extra-curricular activities
indicated above, what hoppies or special interests have you pursued

1 2

3 4

F. Professional Career Choice

From what source do you attribute the MOST helpful information in
making your ultimate vocational choice

personal contact with a professional person
newspaper accounts
junior or senor high school counselor
junior or senior high school teacher
college counselor or counseling service
major or rfl!nor adviser
career day activities
Texas Hospital Association's Health Careers Program
television or radio "spot" career announcements
School of Allied Health Sci.'ilf:es catalog or brochures
Other

Once you made your ultimate decision did you do one or more of the
following (indicate by checking)

write to Texas Hospital Association Health .areer Program
personally contact a hospital having a department
contact a junior or senior high school counselor
write to one or more colleges having (iucational programs in

your chosen career
contact college counseling service
contact health careers adviser in college
write directly to the School of Allied Health Sciences
call or visit at one of the School's open houses
other

Where did you first find out that
The University of Texas Medical Branch had an educational program in
your chosen profession

-325-



What factors helped you make the
decision to enter the School of
Allied Health Sciences

Do you have any relatives who have or are in a health specialty, such as
medicine, nursing, dentistry, allied health sciences

RELATIVE PROFESS7ON

THANK YOU VERY McH FOR YOUR ASSISTANCE. Your responses will aid us in

reaching others !. , might wish to follow you into the allied health sciences.



Statistical Review

There were questions which were considered upon undertaking the

project of compilation of statistics. These were:

1. Is there any significance in the ACT scores in relation to
success or failure?

2. Has pre-entrance counseling had an effect on studentdrop-out?

3. rThy did students not complete the program?

4. Is the drop-out rate excessive?

5. Does prior post-secondary education contribute to a student's
success or failure in the program?

6. Is the course work designed for junior college level students?

7. Is it significant when students leave the program?

8. Is there any significance to a student's ethnic or financial
status?

The statistics were gathered from the permanent records on each student

at Galveston College, 4-he Interest Inventory sheets, and the autobiograph-

ical sketches submitted by the students.

In four years of the school's operation. the statistics are:

TOTAL PROGRAM

Currently enrolled 68
Left program 37
Graduated 10

Total Student Enrollment 115

By years, the breakdown is as follows:

Ero'olled Left Program Graduated
Class 1968 - 69 9 8* 1

Class 1969 - 70 24 14* 9
Class 1970 - 71 49 le
Class 1971 - 72 33 1

* 1 re-entered program in Summer V71.
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The drop-out rate has steadily decreased since the school opened

four years ago. In 1969-70 it was 58%, and the 1970-71 class has only

seen 32.7%. The more intriute admissions requirements were initiated

during the fall of 1970 and seem to indicate that prior counseling and

admissions procedures are aamitting those students who are capcble of this

type of study.

Interestingly, two student:, who dropped out of the program during the

first two years have re-entered the field, and several other student drop-

outt are indicating they wish to try again. There are two students who

completed the courses in the AHO program but did not complete academic

requirements at Galveston College. These are listed in the "left program"

category since success is measured by the diploma and national registry

certification.

Just why the students left the program came under study. Although

reasons for leaving the program cannot be accurately gauged, a look at

the grade points of these students possible tells a lack of interest,

unable to co the work, or pressures from without the school.

STUDENTS LEAVING AHO PROGRAM - REASONS

Left Program Left Pro ram before Completion

Above 2715 Be ow .0

Low Grades 18

(Sco Pro)*

Suspended** 7

Other 8* 4***

Left Program 37

* Scholastic Probation
** Low Grades
*** Financial, illness, marriage/family, changed major, unknown



Considered also was when the students left the program. Breaking

dov i time when they left but keeping the students divided as to those

on sc. ,.o or suspended and those who were making adequate grades, the

chart shows:

WHEN STJDENTS LEFT PROGRW

Before
Completion
of Semester 1

After 1
Semester

After 2
Semesters

After 1st
summer

Sco/Pro 1* 10 10 1

Suspension

Other 5 4

1 15 10 5

After 3 After 4 Afte' 2
Semesters Semesters Sur. rs

Scr'Pro 0 2

Suspension

Other 2 1

0 4 2

1* Military but entered AHO on Sco Pro

Obviously, the students who have difficulty with the studies are

mainly eleminated after the second semester. Still, the student has gained

some knowledge and skills if he attended the classes. The five who dropped

out after the first semester probably did so after realizing that this

type of career was not for them. The firt summer session is when the stu-

dnets actually get into the clinical environment, and the next largest

number of drop-outs occur at that time. After the four semesters of works

1436



four dropped out. With two it was obvious that their clinical performance

was not adequate to conform to standards of the college and of the reois-

try associations. The two who dropped out after the second summer also

had problems in clinical adaptability and functions.

Ancther question was whether maturity had anything to do with toe

cu;;:c:.ss or failure of a student. The follwoing chart indicated the age

groups of the students and the last grade point average they have re-

corded is figured. J.: ;hey left the program, the last grade showing was

counted.

ENTERING
AHO PROGRAM AHO PROG, A

(Excluding 1971 entering students)

AGE LAST GRADE
ABOVE 2.0

LAST GRADE
BELOW 2.0

17-20 33 24

21-23 4 5

24 and over 9 7

These statistics show that there is no significant difference in a

person's age or :7.dturity in relation to achievement in the AHO program.

The American College Testing (ACT) scores which are an admission

requirement for Galveston College were also reviewed. There is a stipu-

lation that a person should make a 9 or above before he can be considered

for the program without reservations. The scores for ACT do not seem to

inc cate the future success or failure of a student in .AHO. One factor

is that ACT tests are not uniformly administered for students entering

college during a particular year. In other words, some students had

1,137
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taken the ACT testing some fifteen years previous to Galveston College

entrance.

Scores have ranged from a 5 as high as 25. The graduates have had

scores of 6 (1), 7 (2), 9 (1), 11 (1), 15 (1 16 (1), 17 (1), with two

previously attending colTege and their AC7 :cores were not transferred,

Five students entered at age 17 and their ACT scores ranged from

7 to 19. Thirty-six students entered at age 18, and their scores ranged

from six to 25; 15 students entered at age 19 with their scores from six

to 25; 15 students entered at age 20 with scores from 16 to 23; six stu-

dents entered at age 21 with scores from nine to 17; two 22-year olds

entered with ACT scores from 10 to 22; two students at age 23 3ntered

with ACT scores of 10 and 21; and 21 students 24 years of age and older

entered the program with scores from five to 20. It was not recorded

when these tests were administered to these students.

Therefore, the ACT tests do not indicate how a person will achieve

or fair in the 440 program. the Otis test is now being incorporated into

the requirements for AHO admission.

In order to ascertain if the Otis Test has any relation to academic

success in the AHO program, these tests were administered at the close

of the semester (1971 Fall) to all students. In checking the scores

against their grade point average fcr the end of this semester, the fol-

lowing was determined:

Sixty tests werewadministered with the following general results

(the Otis I.Q. will be given instead of the Otis score since other I.Q.

tests can be compared to this one.)



J.Q. SCORING

13C - 1 109 - 2 94 -2

127 - 1 107 - 2 92 -1

124 - 1 106 - 2 91 - 2

122 - 105 - 4 90 - 1

121 4 104 - 1 89 -1

118 - 3 103 - 1 88 -1

1 1 7 - 1
102 - 4 85 - 1

116 - 1 101 - 1
el - 2

115- 1 100 - 3 78 -1

113 - 1 99 - 2 77 - 1

112 - 4 96 -1 7C - 1

111 - 2 95 - 2

In checking the I.Q. ranges, the students scoring 90 and above gen-

erally were considered doing well within the porgram. With a few excep-

tions, those students scoring below 90 had not made grades which were

considered acceptable. The following tables indicate the I.Q. scores of

stlIc.lents on scholastic probation or those having a cumulative grade average

be'ow 2.0 (a C).

Students on Sco Pro - 5

Cumulative Average I.Q.

1.6 88

1.7 105

1.4 105 (suspended)

1.6 89

1.7 85



Students with less 2.0
Cumulative Average I.Q.

1.7 102

1.9 121

1.8 92

1.7 95

1.7 94

Students with a 89 I.Q. and below were checked for their cumulative

averages. The findings are listed below.

Students with less than 90 I.Q.

I.Q. I.Q. GRADE AVERAGE

89 1.6 Sco Pro
88 1.6 Sco Pro
85 1.7 Scc Pro
81 2.2
81 2.4
78 2.3
77 2.2
75 2.0

In summary, the Otis I.Q. test does not contain the indications hoped

for; however, the test can help to indicate to the interviewer a need for

counseling if the student scores an I.Q. of below 90.

Since the Junior College programs are to assist in the education of

the entire community, those persons who entered the AHO program as part

of Vocational Rehabilitation were reviewed.

The findings were:

1440
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STUDENTS ON VOCATIONAL REHABILITATION

In Program Left Program Graduated

1968

1969 5

1970 6 2

1971

TOTAL 6 ? TOTAL

In Program Out of Program

2.0+ -2.0 -2.0 -2.0

6 2 5

Those six students who are still in the program are maintaining a 2.0

grade average (C) or above. Those who left the program were split with

five having less than a C average and 2 showing more than a 2.0 grade point

average.

There are 36 students who have applied for financial aid through Gal-

veston College. Of these 36, 25 are still in the program, eight left the

program, and three obtained degrees.

Studies also revealed that many AHO students had previously attended

college. Therefore, it was considered that perhaps the success or failure

of a student might be related to other post secondary education. It does

not.

The following statistics will prove this AHO program can be mastered

by those just out of high school, and the program also seems to enjoy the

facility of holding "seasoned" college students' interests.

For clarification, "restrictions" refers to scholastic probation. It

was noted that students may have a grade average below a C (2.) and not be
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on scholastic probation. Since some of the study tracks require a student

carry an overall 2.0 average, this norm was used for study. This study

lists the students according to the psst secondary education at Galveston

College, that at other colleges/universities, and those who took courses

from other colleges and from Galveston College.

PREVIOUS COLLEGE STUDY BEFORE AHO PROGRAM

# entering W/0 restrictions 49
# entering on Sco Pro 8
# 1971 Fall entries 19
# entering on Sco Pro remaining in program 4
# entering on Sco Pro leaving on Sco Pro 4

Total Students 57

STUDENTS ENTERING AHO WITH PREVIOUS STUDY AT GALVESTON COLLEGE - (30)

Students Entering AHO
on Sco Pro %6)

Students Entering AHO
Below 2.0 (10)

Left Sco Pro Suspended 4* Left Sco Pro 4
In on Sco Pro 1 Left Off Sco Pro 1*
In off Sco Pro 1** In on Sco Pro 1

In Below 2.0 3**

In off Sco Pro 1

* 1971 Fall entry - 1 * Graduated
** Removed after 1st semester ** Fall 1971 Entries - 2

Students Entering 2.0
and above (14)

Left 2.0+ 2*
In 2.0+ 5

In below 2.0 1

Fall 1971 Students 6

* Graduated

1 4 42



STUDENTS ENTERING AHO WITH PREVIOUS STUDY AT OTHER COLLEGES & GALVESTON
COLLEGE (5)

In on Sco Pro In off Sco Pro

Entered Sco Pro 1 1

Entered no Sco Pro 3*

* 1971 Entries

STUDENTS ENTERING AHO WITH PREVIOUS STUDY AT OTHER. COLLEGES (22)

In 1971 Fall 7

In above 2.0 6

Left above 2.0 8 (2*)

Left Sco Pro/Suspension 1

* Graduated

SCO PRO ENTRANCE TO PROGRAM

Left Sco-Pro/Susp. Left Off Sco Pro In Sco Pro In Off Scc Pro

From Galveston College 5 1** 2***

From other colleges 1 1* Total 10

*Left off ScoPro but with 1.9 cumulative average
**Second Sco Pro
*** Sco Pro removed after first

Summing up the above findings, the

semester

program is depicted thusly:

No Previous College Previous College

Number entering 58 57

Number entering w/o restrictions 58 49

Number entering w/restrictions 8

Number leaving program w/o restriction!. 6 6

Number leaving program w/restrictions 16 9

Total leaving program 22 15

Number graduated 5 5

Enrolled students on Sco Pro 2 2



Number enrolled students w/grade
points below 2.0

Number students (Fall 1971)
no grades given

No Previous College Previous College

*5
*4

14 18

* Includes students on Sco Pro

Taking the program by years, it is shown that each year the percentages

are almost the same:

# Students

1971 1970 1969 1968

SUB TOTAL SUB TOTAL SUB TOTAL SUB TOTAL

N* C**
C

N

C

C N

C

C N

C

C

14 19 33 26 22 48 14 11 23 5 4

# Graduated 5 4 1

# In Program
above 2.0 12 14 1

below 2.0 3 1 1

Sco Pro /Susp. 2 1

#Left Program
above 2.0 1 2 1 1

below 2.0 3 1' 1

Sco Pro/Susp. 1 5 3 7 4 4

* No Previous College
** Previous College

Study was also made into the ethnic backgrounds of the students to

determint if there was any factors which might be involved in the pursuit

of studies in the AHO program.

Program totals for the years 196871970 entrances are:

Out of 44 whites enrolled 18 dropped (41%)

Out of 22. blacks enrolled 15 dropped. (66%)

Out of 14 chicano enrolled 4 dropped. (35%)
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Out of 2 other enrolled dropped ( 0%)

Breaking it down by years, the statistics are:

CLASS OF 1968-69

ADD ENROLLED DROP GRADUATED

1st Semester

2nd Semester

1st Summer

3rd Semester

4th Semester

1st Semester

1 Chicano

* *

4 White
3 Black
1 Chicano
8 TOTAL

2 White
3 Black
2 Chicano
7 TOTAL

2 White

2 TOTAL

*1 White
2 Black
1 Chicano
4 TOTAL

1 White
1 Black 1 Black
1 Chicano
3 TOTAL 1-1MAL

1 White
1 Chicano
2 TOTAL

*re-entered program
Summer 1971

1 White 1 White

1 Chicano **1 Chicano
2 TOTAL 1 TOTAL 1 TOTAL

Incomplete Academic/Clinical Work

CLASS OF 1969 - 70

ADD ENROLLED DROP GRADUATED

13 White 4 White

5 Black 2 Black
3 Chicano
1 Other

22 TOTAL 6 TOTAL

2nd Semester 2 White

2 TOTAL

it White
3 Black
3 Chicano
1 Other

18 TOTAL

i White
2 Black

3 TOTAL



1st Summer

3rd Semester

4th Semester

2nd Summer

5th Semester

1st Semester

ADD ENROLLED DROP GRADUATED

10 White 1 White**
1 Black 1 Black
3 Chicano
1 Other

15 TOTAL 2 TOTAL

9 White
0 Black
3 Chicano
1 Other

13 TOTAL

-9 White 2 White* 4 White
0 Black
3 Chicano 1 Chicano* 1 Chicano
1 Other

13 TOTAL 3 TOTAL 5 TOTAL

* 1 White completed AHO courses but not academic
courses.

3 White
0 Black
1 Chicano
1 Other

5 TOTAL

2 White
1 Chicano
1 Other
4 TOTAL

1 Write

1 TOTAL

? White
1 Chicano
1 Other
4 TOTAL

** Dropped but re-entered program Summer 1971.

CLASS OF 1970 - 71

ADD ENROLLED DROP GRADUATED

16 White 1 White
12 Black 1 Black
7 Chicano
1 Other

36 TOTAL 2 TOTAL
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ADD

2nd Semester 9 White
2 Black
2 Chicano

1st Summer

1st Semester

13 TOTAL

ENROLLED DROP GRADUATED

24 White
13 Black
9 Chicano
1 Other

47 TOTAL

1 White 20 White
9 Black

1 Chicano 9 Chicano
1 Other

2 TOTAL 3g TOTAL

ADD

5 White
4 Black
1 Chicano

10 TOTAL

2 White
2 Black

4 TOTAL

CLASS OF 1971 - 72

ENROLLED DROP

19 White
5 Black
9 Chicano
33 TOTAL

1 Chicano
1 TOTAL

GRADUATED
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In looking for reasons of dropout or failure the other side of the

program certainly should not be overlooked. Since the AHO program has

been in existence 20 have made the Dean's List (semester grade point aver-

age above 3.n) and 12 made the President's List (sem ter grade point aver-

age bove 3.5). There have been 3 sophomore class presidents and 6 mem-

bers of the student senate.

Summary

The quality of students who are successful in the AHO program has

shown a definite rise. The students are entering the program, not just

to see what's in it for them, but to contribute to their own future in

the health care fields. Galveston College has liberal entrance require-

ments, and the AHO program only adds additional stipulations to aid in stu-

dent selection to obtain those students who will hopefully remain in the

program. Students with low ACT scores can achieve a degree. There is

more to dedicated motivation than to brilliance in academics. Neither type

student should be denied the opportunity of the program. This is why

individual interviews both at Galveston College and by the AHO faculty are

so important. Personal contact secrir, to be the key. The other require-

ments tend to supplement the information about a student; however, it is

these requirements coupled with personal contact which helps in the success-

ful determination of the eligibility of a student to master the AHO program

of studies.
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CHAPTER 6

FINANCING

The Associated Health Occupations program received its funding

through the Texas Education Agency (contact hour allocations), through

Galveston College (facilities and faculty) and The University of Texas

Medical Branch (facilities and faculty).

Student Contact Hours

Financing from the Texas Education Agency for the AHO program has

come through the student contact hours. They are defined by the TEA

as "one hour in which a student has contact with an instructor. Lecture

and laboratory hours are counted in the same manner."

Because this funding comes from the number Of students in the program,

a problem arises if there is a high drop-out rate. Since students

cannot enter the program after the spring semester of the freshman year

(only on special instances), the funding for the program for the sophomore

year is established and any change would be to lessen the funding when

drop-outs occur. For this reason alone it is imperative that students

who enter this program do so out of dedication and a desire to stay with

it. This is why the individual counseling both by college counselors and

by the Department Chairman for AHO is so important. Students are not

"kept in" the program to make the contact hours, however. But it can be

a source of concern for a new AHO program in another college and should

be anticipated as possible decreased revenue from the beginning of the year.
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History_

It would be difficult to compute the monetary contributions made by

both educational institutions from the beginning. Both donot care to do so,

simply because this program is a cooperative effort by both institutions

to graduate trained workers in health occupations.

As stated earlier, the students receive education both at Galveston

College and The Medical Branch. This will continue to be; however, the

amount of time spent at Galveston College is increasing. This is because

of a building program which will permit the students to find classroom

space at the college for courses previously conducted at The Medical Branch.

In much the same way the faculty has been developed. The first

semester of the program there was no paid instructor-coordinator for AHO.

Galveston College had agreed to contribute monies toward the employment

of UTMB personnel in this position whose responsibility would be to

establish the AHO programs.

In the spring of 1969 The Medical Branch hired J. Laurence Cantwell,

with the concurrence of Galveston College, who was appointed to the staff

of the Vice President of Health Services. He was also provided a faculty

appointment within The University of Texas Medical Branch School of Allied

Health Sciences. At that point, the AHS school was furnishing physical

facilities and equipment unique to the AHO educational programs; support

personnel, such as administrative, budgetary, and clerical; lecturers for

AHO courses; and needed supplies. This was deemed appropriate and necessary

since there was no sizeable budget available from the new college tc equip

and staff the complex program from the onset.

-344-
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In July of 1969, a memorandum of agreement between Galveston College

and The Medical Branch was signed in which Galveston College paid for

twenty-five (25) percent of the instructor-coordinator's salary.

The memorandum of agreement was again signed in September, 1970, with

Galveston College reimbursing The Medical Branch for ninety (90) per cent

of the annual salary of the instructor-coordinator. This was paid on a

monthly basis into a special account.

Since no precedent had yet been set, this funding was mutually submitted

to the TEA for a formal statement.

In October of 1970, the Texas Education Agency sent Galveston College

the following letter concerning contracting for instruction with The

Medical Branch...

It is permissible for you to contract with the University to provide
instruction in your Associated Health courses. This contractual ar-
rangement will be in lieu of having the instructors on your payroll.
A copy of your contract with the University should be kept on file in
your Business Office.

All instructors teaching on this contracted basis must meet the re-
quirements for occupational teachers as outlined in the Post Secondary
Guide. They must be subject to supervision by appropriate Galveston
College officials.

A new letter of memorandum of agreement was signed for the AHO program

for ,he period of one year, renewable every four months. This first

agreement was for January 1, 1970, through April 30, 1970.

Galveston College would reimbuse the Medical Branch for services of

instructional personnel, as follows:

Four months salary computed on the basis of 75% of the annual salary
for the Technical Director for Occupational Therapy Assistants

Four months salary computed on the basis of 50% of the annual salary
for the Technical Director for Education of Radiologic Technology

1 61



studerts.

Four months salary computed on the basis of 20% of the annual salary
of the Technical Director for Community Health Worker.

Four months salary computed on the basis of 20% of the annual salary
of the Technical Director of Education for Physical Therapy Assistants.

These technical directors were employees of The Medical Branch who had

been uti'izing part of their time in training the AHO students. Some were

involved in teaching the students in the School of Allied Health Sciences

while others were technical directors for education within The Medical

Branch clinical departments.

In August of 1971, a new memorandum of agreement was signed with

additions to the faculty:

% of effort paid by
Galveston College

Department Chairman 80

Technical Director for
Radiologic Technology 75

Occupational Therapy Assistant 75

Physical Therapy Assistant 20

Inhalation Therapy 50

Instructor of Radiologic Technology 75

Salaries of AHO employees paid 100% by Galveston College are paid

directly from the college and not through reimbursement to The Medical

Branch.

In January of 1972, another addition was made to the Galveston College

faculty. This was the position of Core Subjects Instructor, who is paid

solely by the College.

A part-time typist in AHO is also funded through Galveston College.

Her time is divided between this program and the Vocational Nursing Program.



Facilities at The Medical Branch have been utilizer iching

of all AHO courses. This was because of available at

The Medical Branch. Also, many of the volunteer facuiLy or guest lecturers

were from The Medical Branch which facilitiated their being able to speak

to the students.

Because of increasing classroom space at Galveston College, the plan

is to conduct the first semester AHO courses mainly at The Medical Branch

because of the specialized clerkships, and eventually to conduct all AHO

courses the second semester of the freshman year at Galveston College when

space is made available.

The sophomore year students would attend classes wherever their study

track would designate. For example, students in radiologic technology

would meet for lectures and refinement of techniques in the new facility

at Galveston College which is currently being designed. This will be a

fully-equipped X-ray room which the students could use for practice. The

diagnostic rooms at The Medical Branch would then be kept clear for patients

and not tied up for instruction.

It is gratifying to note that The Medfcal Branch will continue to

furnish the needed equipment and faculty, with Galveston College able to

plan and equip classrooms and laboratory facilities when funds become

available. The main concern of Galveston College is that the College can

eventually provide the faculty and laboratory areas for training so that

the professionals at The Medical Branch would have more time tc devoteto

patient care and have less time to involve equipment for training purposes.
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Dual Faculty Salaries

Perhaps the funding of salaries for one individual from two sources se. ms

cumbersome. From the beginning of the program, this cooperative situation

has had its merits.

Having a percentage of the salaries of the Department Chairman and the

Technical Director paid by the medical facility, these individuals are

accepted as part of the facility and not as "outsiders". They are able

to participate in the administration of the departments, can attend

meetings, and have a better knowledge of the problems and assets of the

departments they are assigned.

Scheduling of students into the clinical setting seems to be the

largest headache since it means juggling between the hours the students

can be there and the hours the qualified professionals are able to

devote to the students both in clinical time and in lectures. Also,

technique training in some study tracks will require using equipment

without patients and therefore keeping an area from being utilized by

the medical staff. Therefore, the Technical Director and Galveston

College Department Chairman who are employed by the medical facility

are better able to understand these situations and to adjust programs.

Note: This situation can only be realized if there is complete

cooperation between the College and the medical facility.

Volunteer Faculty

Much must be said about these individuals at The Medical Branch who

without salary supplement have consented to utilize part of their time in



the education of AHO students. Of course, again, this is the cooperation

which is necessary between the institutions. Wherever possible, Galveston

College is paying percentages of the salaries of "le Technical Directors.

But the others, the professionals who lectu" anc p the students in the

clinics, they are not now reimbursed for their efforts. It is des;rable

that they could be compensated, but until that time, these people serve as

volunteer faculty. All of them, however, are carefully screened by the

AHO Technical Directors and are qualified to teach the students according

to Texas Education Agency Standards.

Sample Memorandum of Agreement

The following is a suggested memorandum of agreement which a college

and medical facility could utilize as a guide for entering into a similar

contract:

MEMORANDUM OF AGREEMENT

This agreement is made by and between College,

(city and state) and (medical facility , (city and state),

hereinafter referred to as the Affiliating Agency, for the purpose of con-

ducting the (name of program) This agreement is sub-

ject to review annually, and is automatically renewable unless either

party requests a change:

It is mutually agreed between the Affiliating Agency and

College that faculty and students of the Department of Associated Health

Occupations of College may utilize the various depart-

ments and units of the Affiliating Pgency for instructions and clinical
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experiences to meet the objectives of the curriculum for the Associated

Health Occupations program, as set forth in the College

catalogue, subject to the following provisions:

1, The Affiliating Agency will provide qualified instructional per-

sonnel who meet the requirements of sups. 2olicies as defined in

of the College Staff and Faculty Hand-

book, and the standards outlined in the Guide for Occupational and

Technical Education in Post Secondary Institutions in Texas, Texas Educa-

tion Agency, Austin, Texas, Series 3230, "Qualifications of Teachers of

Health Occupations." For these instructors, the Chairman, Department of

Associated. Health Occupations, as approved by the Board of Regents,

College, shall be responsible to the Dean, Division of Occupa-

tional Education, College, for those areas affecting the

Associate in Applied Science Degree program. The Chairman shall consult

and coordinate with the directors, department heads, and supervisors of

the Affiliating Agency, as to specific areas, dates, and hours for

instructional purposes, and will assure compliance with rules and reg-

ulations governing student and faculty affiliate relationships with the

Affiliating Agency's procedures manual.

2. The Affiliating Agency, will, for the consideration of one

dollar ($1.00) per annum provide classroom, laboratory, and office

space, and furniture required for the operation of the Associated Health

Occupations Program at the site of the Affiliating Agency.

3. College will provide funds for instructional

services as outlined in separate memorandums of agreement, negotiated

annually, between College and the Affiliating Agency.
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4. College will provide necessary equipment

for conducting of the didactic portion of the program for Associated

Health Occupations.

5. College will provide clerical personnel for

the program.

By:

COLLEGE

President

(NAME OF AFFILIATING AGENCY)

By:
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FOREWORD

The instructional material provided in this manual has
been designed to offer guidance to those individuals engaged in
manpower planning for certain segments of the water pollution
control field. A preliminary version of this material was used in
a series of three workshops sponsored by the Office of Water
Programs (OWP). Representatives of federal, state, and local
water pollution control agencies attended these workshops, as
did representatives of federal and state offices of labor and of
education. The reactions of the participants in these workshops
to the preliminary material were solicited, as were their sugges-
tions for improvement. Many of these sugoestions have been
included in the current version of this manpower planning
manual.

This manual has been written because of the importance
attached to manpower planning by OWP. The manpower de-
velopment staff within OWP recognizes that manpower is a vital
factor in the accomplishment of national water pollution con-
trol objectives. The effectiveness and economy with which
wastewater treatment plants and collection systems are de-
signed, constructed, and operated are depende nt upon the avail-
ability of qualified personnel to the public and private organiza-
tions responsible for these functions. Because of the recognition
of the importance of manpower, OWP has established a man-
power planning program whose objective is to satisfy the basic
objective of manpower planning and to ensure that the neces-
sary trained manpower is available at the time and place re-
quired. The basic components of OWP's manpower planning
program are the development of a forecasting process by which
manpower needs can be determined and the development of
action programs by which the projected needs may be satisfied.
The forecasting process consists of the following elements: the
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developmer of planning tools, the determination of manpower
and training requirements, the determination of manpower
training supply, and the identification of imbalances between
supply and demand. The basic function of the action programs
of manpower planning is to jevelop programs aimed at recruit-
ing, retaining, and utilizing manpower and to develop programs
to provide adequate training for new and current employees in
the water pollution control field. This manual represents an
initial and important step in satisfying the objectives of the
manpower planning program.

One of the objectives of the manpower planning program
within OWP is the establishing of a manpower planning capa-
bility at the state level for all manpower issues related to water
pollution control. This is not an immediate objective, however,
and a less comprehensive manpower planning capability is being
sought during the initial phases of OWP's program. For this
reason the scope of this manual has been limited to a consider-
ation of manpower planning for that segment of the water pol-
lution control field whose manpower needs have been given first
priority by OWP: municipal wastewater treatment plants.

To satisfy the various manpower objectives in water pol-
lution control in general and for wastewater treatment plants in
particular, local, state, and federal cooperation will be required.
Recognizing the value of such cooperation, OWP has proceeded
in its strategy of developing a manpower planning capability on
the premise that the ultimate responsibility for obtaining the
necessary manpower resides with that organization needing the
manpower, whether it be a state or local entity. The federal
government, however, can perform certain common and de-
velopmental-type functions more effectively and economically
than can individual states and cities. Futhermore, it is felt that
water pollution control manpower planning cannot be done in-
dependent of the many manpower programs sponsored bthe
federal government, which, of course, require the participation
of other federal agencies. The development of this manual falls
within one of those areas where it is felt that the resources of
the federal government are most effectively and efficiently
allocated.

Responsibility for overseeing the construction, operation,
and maintenance of municipal wastewater treatment plants is
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usually a state function. The training and certification of the
manpower employed in these municipal plants are also a state
function most usually performed by the state water pollution
control agencies. The primary focus in designing this manual has
been directed therefore to that person in a state agency who has
the responsibility for planning the manpower and training re-
quirements of municipal wastewater treatment plants. This per-
son may or may not be employed by the state water pollution
control agency. For example, such a person may in fact work in
a state or local manpower planning council, the state employ-
ment security office, or a state environmental protection agency.

Because of the possible diversity in the backgrounds of
those engaged in manpower planning for municipal wastewater
treatment plants, the instructional material in this manual has
been prepared and organized to meet five general objectives:

(1) To review the general principles and practices of
manpower planning

(2) To review the development of the nation's water
pollution control program and the need for -.ys-

tematic effort in water pollution control, partic-
ularly at the municipal level

(3) To examine the educational and manpower develop-
ment resources that are available for use by the
water pollution control field

(4) To provide instruction in manpower planning for
use in planning manpower needs of municipal
wastewater treatment plants

(5) To organize in a workbook format a series of steps
that draws upon the above information and applies
it directly to manpower planning for municipal
wastewater treatment plants

The information presented in meeting the five objectives
has been organized into five separate chapters. It should be
noted that the instructional material will move from the general
to the specific. This style was followed to permit use of this
manual by persons employed both in and out of the water
pollution field.
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CHAPTER ONE

PRINCIPLES AND PRACTICES IN MANPOWER PLANNING

Though the primary user of this manual might be a
specialist in planning to meet state and local needs for personnel
in water quality activities, he will undoubtedly perform his
functions more effectively as he becomes a part of a new and
growing profession involved in a wide variety of activities but
using a common set of tools toward accomplishing a similar set
of objectivesthe profession of manpower planner. In this
chapter we identify the various levels and types of manpower
planning and review those steps generally followed in what we
refer to as specialized or micro-manpower planningthat form
of manpower planning closest to the assignment of the state
water pollution control manpower planner.

A. Typology and Experience in Manpower Planning

No single concern has more generally permeated the full
range of economic and social activites throughout the world
over the past two decades than the concern for manpower as a
human resource. There are many reasons for this concern.
Government policies aimed at maintaining or achieving full em-
ployment have become a political imperative in every industrial
democracy. In an industriai society the majority are dependent
upon wage and salary income, while in a democratic society the
majority will demand that the government meet those needs
they cannot meet themselves. Job creation is high on the list of
such needs. In addition, because inflation is a major obstacle to
full employment, nations pursuing the goal of inflation control
must train and upgrade their workers and improve their labor
markets to reduce the inflationary impact of government
employment policy. As advanced societies meet more and more
of their basic needs for goods, the emphasis of consumer
demand shifts toward the more labor-intensive services. In the
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capital-goods sector, the technology becomes more developed
and requires more advanced human inputs from trained minds
and hands. Warfare tends to demand and absorb the best techni-
cal manpower. With more and more people living closer and
closer together, served by more and more technology, the com-
plexities of life demand more human effort in planning, control,
and remediation. Meantime, those countries in search of
modernity must pursue the same excellence in human resources,
leaping over those years when concern with the development of
capital and natural resources was dominant.

To show the universality of national manpower planning,
a discussion of a few international examples will be enlighten-
ing. The nature and objectives of the economic and political
environments in which manpower planning occurs differ widely
among countries, depending on national goals and priorities.
The manpower policies that are developed in such countries will
reflect those differences.

Manpower planning in Western and Northern Europe is
similar to that in the United States in having as its major ob-
jective the social welfare of wage-earning families. Subsidiary,
but important to this objective, is the reduction in inflationary
pressure induced by a policy of maintaining full employment.
The immediate goal of such planning is to provide a job for all
who desire ita goal made possible by the rise of the working
class to political power. The need for adopting such a goal
comes about in part because of maladjustments existing in the
marketplace for which corrections must be made. The achieving
of this goal is made easier by the small size, population
homogeneity, ideological commitment, and low birthrate of the
countries involved.

The objective of Soviet manpower planning is the effi-
cient use of a scarce economic resourcemanpower and is an
integral part of the national economic plan. The U.S.S.R. faces
labor shortages because of the great population losses during
World War II, yet its economic development plans require dis-
persal of population and manpower over a vast expanse of terri
tory. Soviet policies provide incentives for workers to move to
undesirable locations and to work at "productive" (goods-
producing) rather than "unproductive" (service) jobs. Despite
its reputation for arbitrariness, the Soviet Union seems to have
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given up most of the various forms of compulsion it once used
and now relies primarily on monetary incentives, though com-
pulsion remains as the ultimate tool of manpower policy and is
used when needed.

Japanese manpower planning is dedicated to the maxi-
mum utilization of the labor force --,'id is made necessary by the
existence of rapid economic growth, a reduced birthrate (in-
duced by a vigorous program of birth control), and a paternalis-
tic employment system. Numerous policies and programs have
been instituted to increase the labor force through increased
participation of women, older workers, and rural residents.

In contrast to these activities in developed countries, the
developing agrarian nations find themselves in the quandary of
too few educated and trained workers and too many unedu-
cated and untrained citizens. Their manpower plans usually con-
tain programs for the development of rudimentary school sys-
tems designed to increase literacy and programs to either send
their nationals abroad for certain education or training or to
attract citizens from other countries to provide the needed
initial cadre of entrepreneurs, managers, engineers, technicians,
and teachers.

Three types and levels of manpower planning have
emerged within the United States: (1) national macro-man-
power planning to determine the levels of economic growth
necessary to achieve employment targets or to fill the human
resource needs for meeting national goals, (2) national man-
power program planning for administration of programs de-
signed to remedy the problems of special groups of persons, and
(3) micro-manpower planning for the specialized needs of
private business firms, employer associations, employee associa-
tions, and public agencies. Examples of each will better illus-
trate the role and techniques of the manpower planner in
modern society

B. National Macro-manpower Planning

An oversimplified version of national macro-manpower
planning would include: (1) forecasting the size of the labor
force in the following year, (2) estimating the level of economic
production (gross national product (GNP)) likely to occur with-

1 71



6

out policy measure changes, (3) estimating the level of employ-
ment likely to be generated by that GNP, (4) deciding upon an
employment target, and (5) devising policies, consistent with
other economic and social goals, to reach that target.

To illustrate these five steps we introduce a simple
example. Let us assume that the size of the labor force (those
employed plus those seeking employment) next year is to be
90.5 million persons. Let us now suppose that the estimate of
the GNP next year is $1,100 billion and that this level of GNP
will generate employment of 85.1 million persons which is 94
percent of the projected labor force. If it were now assumed
that 96 percent employment of the labor force is the optimal
employment level, meaning employment for 86.9 million, an
unemployment gap of 1.4 million people would exist, and steps
would then have to be taken to eliminate this gap. These steps
might include government fiscal and/or monetary policies that
involve the national government's power to tax, spend, and
regulate the supply of money and credit. In instituting such
policies, other nation& goals must be taken into consideration,
such as price stability and personal freedom.

While the primary tools used in reaching the target of full
employment are such items as expenditures, tax, and monetary
variables, there is growing interest (though not as yet much
skill) in using education, manpower training, and the various
labor market measures as anti-inflation devices to assist in reach-
ing macro-manpower planning goals. It is now generally con-
ceded that the U.S. economy could attain any level of employ-
ment it wanted if it could just learn to do so without inflation.

While macro-manpower planning may seem removed
from the operations of other manpower planners, the ease or
difficulty with which other manpower planners are able to
accomplish their work will be affected by macro-manpower
successes or failures. It would seem, therefore, that other man-
power planners must become familiar and conversant with what
is taking place with manpower issues at the macro level. A start
in providing material pursuant to this end is found in some of
the remaining sections of this chapter and also in Chapter
Three.
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C. National Manpower Program Planning

During the 1950s manpower policies and programs in the
United States concentrated on producing a supply of highly
educated scientists and engineers devoted to keeping ahead of
the Soviet Union in the arms and space races. Persistently rising
levels of unemployment during the late 1950s and the explosive
race issues of then and the early 1960s turned attention to new
issues. Alleviating the competitive handicaps of those persons in
or entering into the labor market, who were unable to obtain
adequate employment and earnings, became the dominant
objective of manpower policies in the 1960s. In the 1970s, with
the general level of unemployment rising, concern began to be
expressed for other groups, such as unemployed aerospace
workers and returning veterans.

1. Emergence of National Manpower Programs

A lone series of programs has emerged in an attempt to
meet these needs. The Manpower Development and Training
Act; the Economic Opportunity Act, with its Neighborhood
Youth Corps, Job Corps, Operation Mainstream, and New
Careers Program; JOBS; and the Work Incentive (WIN) program
to rehabilitate welfare recipients and the Concentrated Employ-
ment Program (CEP) to bring together all manpower programs
in a concentrated area comprise the more important ones. The
most recent is the Emergency Employment Act (EEA) of 1971,
also known as PEP (for public employment programs), which
seeks to employ the unemployed in public sector service jobs
during the current recession (1971-72).

This variety of categorical programsall (except for the
last mentioned) aimed at essentially the same disadvantaged
target groups but having different administering agencies; fund-
ing procedures; eligibility requirements; levels of federal, state,
and local authority; and mixes of serviceswas confusing and
hard to administer. National policy making tended toward uni-
form program directives regardless of local situations. Categori-
cal programs required enrollees to fit program requirements in
order to receive available services, rather than having a package
of services tailored to individual needs.
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Policy makers were never able to make up their minds
whether the basic obstacles to adequate employment and in-
come for so many were the individual's lack of qualifications
and motivation or institutionalized discrimination in the hiring
process. For policy, the answer made all the difference. Some
programs leaned one way and some the other. Most assumed
that the individual, rather than the institutions had to change.
But increasingly we are becoming aware that there are institu-
tional barriers requiring institutional reform.

2. Cooperative Area Manpower Planning System

The Cooperative Area Manpower Planning System
(CAMPS) was created in an attempt to coordinate all of the
agencies and programs. Representatives of each agency involved
in funding and administering manpower programs in a state or
major metropolitan area met, explored state or local employ-
ment problems, identified target groups, and informed each
other of their plans. This cooperation was, however, a case of
equals working with equals with no one having authority to
reallocate funds across program lines if one program should
seem better adapted to the current or local situation than
another.

In each state, the Employment Service (ES) was to pro-
vide the leadership but include all agencies involved in man-
power programs. Each state was to draft a state pan for the
delivery of manpower services. As the system expanded, OEO,
the Departments of Commerce, Housing and Urban Develop-
ment, Agriculture, and Defense along with the Civil Service
Commission became signatories to the interagency guidelines
setting up CAMPS in the spring of 1967. In 1971, EPA was
added as a signatory.

The system was to include regional, state, and local
CAMPS committees. The local committees were to draw up
their plans, under federally issued guidelines, to be forwarded to
the states and there consolidated in state plans to be forwarded
for regional approval. Individual agencies maintained the power
of final approval of their individual programs.

While CAMPS has been far from perfectly effective, it
established a mechanism for communication among agencies
providing manpower and manpower-related services, and it
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pointed to the need For more power through control of funding
if it -is to be an effective planning agency. The U.S. Depart-
ment Labor (DOL) has continued to be the primary advo-
cate and user of CAMPS, with most of the other agencies pro-
viding varying degrees of resistance or acceptance.

Probably the most effective use of CAMPS as a planning
device has been with Manpower Development and Training
(MDT). Of the money allotted to MDT by Congress, Washing-
ton retains 20 percent to be used for national projects to meet
critical national needs. The remaining 80 percent is made avail-
able to the states. Of that 80 percent, 20 percent has been
available to be spent by the states in accordance with their
approved CAMPS plans but without specific regional approval.
The remaining 80 percent of state-allocated money can be spent
only on project-by-project approval of the regional officials.

3. The Emergence of State and Area Manpower Planning
Councils

Frustrated by the details of administering programs under
the restrictions of federal guidelines, a few governors and
mayors began to play a stronger role. Some were irritated by
the fact that federal manpower funds tended to bypass them in
going directly to either autonomous state education and em-
ployment service agencies or to quasi-private community action
agencies operating at the local level. Through legislation or
executive order, a few governors and mayors began to intervene
with their own staffs and organizations. Examples of such
organizations are New York's Human Resources Administra-
tion, Utah's State Manpower Planning Council, and California's
Department of Human Resource Development. Within whatever
discretion was available under federal law, they wanted to shape
manpower programs to fit local, political, and economic needs.

DOL has become increasingly aware of the objective need
and political pressure to decentralize more manpower policy
decision making to the regional, state, and local levels, and has
declared its intent to go as far as present law allows toward
decentralization and decategorization. A concomitant of this
has been the decategorization of the manpower programs to
give more flexibility in determining the mix of services. A
variety of legislative proposals has been made to effect this
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flexibility; and there seems to Fe a strong likelihood of their
eventual success. In general, the ultimate model will probably
involve federal funding and guidelines; state, local, and regional
annual or multiyear plans; federal (national and regional) plan
approval; state and local administration; and federal (regional)
monitoring and evaluation. The major issue is the exact degree
of federal (regional), state, and local authority. Each level tends
to be jealous of its prerogatives and decision-making authority.
Each thinks of the others as being hungry for power.

In the meantime, states (and a limited number of local
governments) have been given federal funds through CAMPS for
manpower planning staffs. This contribution from CAMPS has
placed personnel on the staffs of large city mayors and governors
who have a personal interest in enlarging the roles of their prin-
cipalsand therefore themselves--in manpower decisions, and
constitutes a cadre of perhaps 1,000 nonfederal planners
(financed by federal funds) r.s.igaged in manpower programs for
the disadvantaged. EEA funds have probably increased the
number of local and state manpower planners, though the total
effect is yet unknown. This is in addition to the manpower
administrators on state and Icc..1 governments' payrolls. Most of
these personnel have limited backgrounds and training in their
new assignments. In addition, involvement of private industry
through the National Alliance of Businessmen's Job Oppor-
tunities in the Business Sector (NAB-JOBS) has produced an
uncertain number of manpower staff on private payrolls added
to those already employed by private agencies administering
Job Corps and Job Corps-type programs. At this point, federal
manpower staffs are more numerous and more experienced,
though most of them are better described as administrators
rather than as planners.

President Nixon in 1971 and again in 1972 asked Con-
gress for manpower revenue sharing in which blocs of man-
power money would be made available to state and larger local
units or consortia of governments with few strings attached.
Such monies, coupled with the limited manpower monies
appropriated by state and local governments, would enhance
the ability of these units to do manpower planning. There is,
however, much concern over the ability of such units to do
effective planning and to do the type of planning that would
meet the national goals of emphasizing assistance to the dis-
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advantaged. This concern could probably he met, at least in
part, by the development of professionally competent man-
power planners at all levels of government. The future of
revenue sharing, at least under the present administration and
Congress, is at best uncertain.

4. Interagency Cooperative Issuances No. 72-1 and No.
72-2

Meanwhile in 1971, the National Manpower Coordinating
Council (NMCC), faced with eventual decentralization and in a
move toward revenue sharing, issued Interagency Cooperative
Issuance No. 72-2 in recognition of the "lack of impact of
CAMPS on funding decisions." The issuance called for both
structural and functional revision of CAMPS, allowing for in-
creased initiative by state and local officials in the planning and
initiating of manpower programs. Former state CAMPS com-
mit-t..:es are known as State Planning Councils and local CAMPS
c:;omcnittees as Manpower Area Planning Councils (MAPC). The
primary tasks of these councils are:

(1) To advise elected oncials, governors, and RMCCs
of locally conceived area and state needs

(2) To assist local elected officials and governors in the
development of plans to meet these needs, includ-
ing priorities and recommendations for funding

These plans are to include all manpower and manpower-
related programs, irrespective of funding source. In the case of
programs funded by the Manpower Administration and agreed
upon by the RMCCs, these plans will constitute action plans for
funding to the maximum extent possible under existing law.
With respect to other agencies, they only constitute recom-
mendations.

State and area councils will be supported by independent
secretarial staffs. Area plans are submitted through the state
manpower planning council with its comments to RMCC, and
MAPC has the opportunity to comment to RMCC on the state
plan.
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Membership on the planning councils has been expanded
to include:

(1) Representation from the broadest spectrum of
interests

(2) Decision-making agency representation

(3) Client group representatives chosen by the clients

(4) Representation of the public, business, and or-
ganized labor

ICA No. 72-1 constitutes the policy guidelines for fiscal
year 1972, with a separate section for each of the agencies
signatory to the document, including GAWP.

Five planning levels have been designated:

(1) The National Manpower Coordinating Committee
(NMCC)

(2) Regional Manpower Coordinating Committees
(RMCC)

(3) State Manpower Planning Councils (SMPC)

(4) Manpower Area Planning Councils (MAPC)

(5) Ancillary Manpower Planning Boards (AMPS)

The NMCC establishes the overall goals and 'guidelines, delegat-
ing to the RMCCs the responsibility and authority to administer
these. These committees include representatives from the nine
federal departments and agencies signatory to CAMPS. The
SMPCs are the creation of the governors and constitute their
overall manpower planning arm. MAPCs are the creations of
mayors or other local officials of large cities, metropolitan
areas, and other special areas such as Indian reservations. The
AMPBs are planning arms of the SMPCs, in areas not designated
as MAPCs.

The sequence of planning as stated in ICA No. 72-2 is as
follows:

(1) SMPCs, MAPCs, and AMPBs are involved in pre-
liminary planning and discussions and develop draft
plans.
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(2) Draft plans are exchanged, and an attempt is made
to reach agreement.

(3) MAPCs and AMPBs submit plans to the governor.
MAPC plans are also submitted to the RMCCs.

(4) SMPCs develop comprehensive state plans, forward-
ing to the RMCCs and to mayors.

(5) Mayors comment to RMCCs on state plans.

(6) RMCCs review plans and comments, resolve dif-
ferences, and approve plans.

(7) RMCC agencies use plans to the extent possible in
final actions.

These plans will:

(1) Identify the people needing services

(2) Identify employers needing workers

(3) Designate the provision of services needed to make
people employable in the shortest and best way

(4) Include all manpower and manpower-related pro-
gram plans regardless of funding source

If this CAMPS planning process is fully implemented, it
will constitute a major change in the planning process, with the
local areas and states playing the major roles in the development
of plans. Implementation is contingent, however, on developing
the manpower planning capabilities of the local and state plan-
ning councils and boards that will require trained planners
either full-time manpower planners or general planners with
manpower planning capabilities. The experience gained should
lead the way to considerable decentralization. -

5. National Manpower Proram Planning Steps and
Principles

In a profession so new that only two universitiesthe
University of Utah and the University of Redlands, insofar as
we knowexplicitly give a master's degree in manpower plan-
ning and administration, there is as yet no common methodol-
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ogy for manpower planning. There is, however, a near consensus
on the appropriate planning steps in national manpower pro-
gram planning. Such planning steps are:

(1) Identifying critical manpower problems

(2) Establishing manpower program objectives

(3) Exploring alternative approaches to the accomplish-
ment o objectives

(a) Inventory of resources
(b) Identification of alternate target groups
(c) Establishment of priorities
(d) Marshaling of available facts
(e) Estimate of costs and benefits

(4) Choosing and implementing most cost-effective
approach

(5) Involving inputs from other institutions related to
manpower planning process: unions, schools, em-
ployment service, etc.

(6) Monitoring programs

(7) Evaluating program achievement

(8) Feeding back and modifying from lessons of ex-
perience

There is also emerging a set of principles for national
manpower program planning which may have application to
other manpower planning activities:

(1) There should be a regular and formal process of
manpower planning at the state and local levels as
well as at the regional and national levels.

(2) Planning, to be meaningful, must be a continuous
effort unencumbered by the problems of day-to-
day administration.

(3) Manpower planning, like planning in general, in-
volves systematic steps, procedures, and actions to:
(a) Identify the people to he served
(b) Establish priorities
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(c) Formulate a mix of services
(d) Organize a delivery system
(e) Feed back into the program the improvements

and the results of monitoring and evaluation

(4) Planning of manpower services in the present en-
vironment requires that the planning body control
the allocation of funds. If funding lakes place in-
dependently of the formal planning process, the
planning program will not have the support or the
impact desired.

(5) Manpower planning requires that the people need-
ing service be brought together with the institu-
tional capacity to provide service. This means, in
practical terms, that cities and states must jointly
plan and program a common effort. Neither has the
capacity to proceed independently of the other.

(6) Persons with nearly equal employment handicaps
should have equal access to services. This concept
requires a modal for the formal allocation of re-
sources on a geographical basis and on a program-
content and -level basis.

(7) A manpower planning program should be structured
so that it has the support and possibly the partici-
pation of client groups, appropriate elected of-
ficials, manpower agency professionals, and persons
with the professional planning skills from eco-
nomics, statistics, psychology, and related disci-
plines.

While the manpower planner, for whom this manual is
primarily designed, will have little to do directly with most
national manpower program planning, these programs do con-
stitute potential sources for the manpower needed in his man-
power programs. In addition, the increasing social and political
pressures require that the micro-manpower planner take these
programs and their clienteles into consideration in their man-
power planning activities. Therefore, close acquaintance with
programs and personnel in this area is essential.
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0. Micro-manpower Planning within the Private Sector

The major purpose of this manual is to meet the needs of
the state water pollution control manpower planner. In sub-
sequent chapters material will be presented to give that individ-
ual perspective in the ramifications of his job. Such a perspec-
tive will be obtained by a discussion of the nature of environ-
mental problems, the scope and structure of the water pollution
control field, the organization of the education, training, and
employment systems which develop this nation's manpower
resources, and the principles, practices, and functions of the
manpower planning profession. The remainder of this chapter,
however, will be devoted to discussing the basic principles and
steps of what has been referred to as micro-manpower plan-
ningthat type of manpower planning conducted to meet the
manpower needs of a particular industry, company, or agency.
It is from this general area of manpower planning that the
specific steps in manpower planning for wastewater treatment
plants will be derived.

Manpower planning in the business firm is a relatively
new activity. In the past, most employees have needed only the
most rudimentary training for their jobs, and such skills could
be replaced with ease if new skills were needed. However, with
unionization, seniority rules, benefit packages, and changes in
business practices, there has developed a tendency toward the
development of careers, reducing turnover and making for a
greater interdependence between employers and employees. A
higher proportion of employees are now skilled workers, techni-
cians, engineers, scientists, and others with long training times
in whom firms may have made major investments and which
firms want to retain. Professional business management puts a
premium on looking ahead to see that each supervisor, manager,
and corporate officer is understudied and the right replacement
is in the right place at the right time. Whereas once the primary
personnel concern was human relations (to keep employees
happy despite the necessity of discipline) or labor relations
(keeping the peace), manpower planning with its career implica-
tions is now rising in importance relative to both.

The primary motivation for firms and employer associa-
'ions to be involved in manpower planning is its ability to con-
tribute to profits. Thus, if the costs of manpower planning and

1482



17

developments are less than the potential benefits, planning will
be done once the relationship of costs to benefits is known.
Increasingly, larger firms and employer associations include, as
potential benefits, the public esteem that may come from
demonstrating a social conscience in their manpower policies as
well as the direct benefits that may be derived from cooperating
with government in its attempt to achieve certain social goals,
especially in the hiring of disadvantaged people. These in-
clusions enhance the prospects for manpower planning.

In its manpower planning, a firm or employer association
must take four unique and important manpower characteristics
into consideration:

(1) To reach maximum productivity in higher skills, an
individual must prepare by way of education and
training for a long period of time.

(2) The value of workers generally appreciates, rather
than depreciates, from use for a substantial period
of time.

(3) An investment in manpower becomes the possession
of the individual who is free to leave the employ-
ment of a firm or agency almost at will, though he
or she may well remain in the industry.

(4) Personal satisfaction plays a key role in a worker's
productivity and stability.

The employer's manpower needs depend upon the prod-
uct or service he sells, the technology used, and the profit-
ability of the firm. The available manpower depends upon the
population, the labor force participation rate (the percentage of
the population in the labor force), the human resource develop-
ment system, and the demands of other employers.

To project manpower needs, therefore, entails projecting
economic conditions, product or service demand, market share,
wage rates, costs, and prices. The sophistication required for
such projections lies beyond the resources of all but the larger
individual firms, though business or industrial associations or
consultants may be of some value to small companies. The most
effective manpower planning is found in rapidly growing com-
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panies in expanding industries, but is concentrated primarily
with planning for the higher level or skill shortage positions.

This part of the manpower planning profession, though
also new, has begun to develop its assorted professional prac-
tices. For instance, the usual steps to manpower planning in the
firm or association consist of:

(1) A projection of manpower requirements in different
firms, departments, divisions, occupations, and
levels at various points in the future

(2) An inventory of the numbers, ages, skills, and per-
formance of current personnel

(3) Implementation of a plan to develop current per-
sonnel appropriate to meet future needs and to
supplement that personnel as required from outside
sources

At a more detailed level, these steps require the man-
power planner to:

(1) Examine the historical data to determine the re-
lationships between the size and composition of the
work force and sales, production, and inventories

(2) Examine the historical data to determine retire-
ments, deaths, quitting and dismissal rates, promo-
tions and transfers, and retraining periods and re-
trainability rates

(3) Determine the relationship of staff functions to line
employees, sales volume, and production

(4) Examine the rate of product or service development
and its impact on the work force

(5) Determine the rate of productivity increase in terms
of the ratios of man-hours to output, capital equip-
ment to output, and of man-hours productivity
index to capital productivity index
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Then, given forecasts regarding sales, capital' outlays, and
product development, the following steps are taken in defining
the work to be done:

(1) Make forecasts of turnover, promotion and transfer,
retrainability and productivity increases (both from
ongoing methods of improvement, work simplifica-
tion, etc., and from major installations of automa-
tion, electronic data-processing equipment, plant
layout revisions, etc.).

(2) Construct a model to forecast future manpower
needs based on forecasted variables.

(3) Use the model to make two-, five-, and ten-year
projections.

(4) With these projections, the company can compare
its projected manpower supply to its projected
needs and make plans to do something about its
potential quantitative deficit or surplus.

Once the quantitative requirements for the future have
been forecast, the firm or employer association must answer
such pertinent qualitative questions relating to its employment
needs as the following:

(1) Can the voluntary separation rate be reduced, par-
ticularly among the most promising younger em-
ployees?

(2) Can the replacement problem be met by opening
up positions in middle management for younger
men? What changes would this mean in retirement
policy?

(3) Do all management positions require the equiva-
lent of a college education?

(4) Are there men among the hourly and weekly work
force with managerial potential?

(5) What are the sources of manpoweruntrained and
trained?

I E5,
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(6) Can women be used for some of the supervisory
jobs?

(7) Can jobs be identified which develop younger men
at faster rates than other jobs?

(8) Can capable men be obtained by transfer from
other units of the firm or industry?

(9) Should the firm begin to hire outsiders who will
provide the talent and age requirements needed?

(10) What are the qualitative requirements of the
various jobs?

(11) How might the qualitative requirements best be
met?

(12) What training programs are needed to fill needs?

(13) What is the best situs for these training programs?

(14) Are there any departments with problems of
greater or lesser severity than the overall firm?

(15) Does the firm really need, say, 15 percent of its
labor force as engineers when a third of them are
doing nonengineering work?

(16) Can men not considered to have promotion poten-
tial be developed into promotable candidates?

(17) Can incentive factors (salaries, fringe benefits,
promotions, job status, etc.) be revised to achieve
greater effort from available manpower?

(18) Is a high school diploma really necessary?

(19) Are there identifiable career ladders?

(20) What training programs are needed to make career
ladders effective?

A firm with some foresight will have established criteria
for either internal development and promotion or outside re-
cruiting. Though internal development is usually preferred,
there are times and jobs for which the firm has no current
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available talent or lacks the time to develop the skills, knowl-
edge, and judgments of existing personnel. When this occurs,
the manpower planner must take steps to assure that there are
responsive external human resource development institutions
available within the community. This requires a knowledge of
and working relationship with such human resource institutions.

A primary conflict often exists between national man-
power program planning and micro-manpower planning in the
efforts of national manpower program planners to get the dis-
advantaged hired. Ever-increasing hiring standards stand in the
way of employing the more poorly equipped workers. Em-
ployer reluctance to train, unless absolutely necessary, can be
understood when it is realized that the trained worker is free to
leave almost at will and may hire himself out to a competitor.
However, effective manpower planning should result in a higher
retention rate, minimizing the losses from this source; and in-
ternal training programs may reduce the length and cost of the
orientation period. The federal NAB-JOBS and MDT-OJT pro-
grams help to bridge this gap, with the federal government
financing the training of disadvantaged workers by private
firms.

The iocation and authority of the manpower planner in
the business firm is still unclear; but there seems to be a
tendency to place the function, along with budgeting, under
those having ultimate responsibility for generating and measur-
ing performance of an operating plan. With techniques so new,
the pitfalls are many. Errors in projections are common and
widespread. The primary determinants of future employment
are not generally clear. There are no generally accepted meas-
ures of competence, and personal judgments are less than objec-
tive. Department heads and other supervisors often attempt to
"hoard" good people by "hiding them" from the planner. In-
ternal and external labor markets touch only at certain ports of
entry and exit, making it difficult to foresee future interactions
between supply and demand for manpower.

E. Micro-manpower Planning within the Water Pollution Control
Field

Leadership for manpower planning within the water pol-
lution control field is exercised by the Manpower Development
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Staff (MDS) within OWP. The fact that this manual has been
prepared indicates the value that OWP is placing upon the
development of a capability to engage in manpower planning.
Such planning is considered a vital factor in accomplishing the
national water pollution control objectives. It has been recog-
nized, however, that the formulation and evaluation of pro-
grams to provide adequate manpower to the water quality in-
dustry have been hampered by two problems: (1) a lack of
information concerning what are the real requirements for and
supply of water pollution control manpower, and (2) the lack
of a systematic framework for doing manpower planning within
the 50 states and territorial possessions.

The first problem is being rectified by the execution of a
survey questionnaire completed on a sample of 3,500 municipal
wastewater treatment plants and administered jointly by the
Department of Labor and the Environmental Protection Agency
in 1971 (hereafter called DOL/EPA survey). The preparation of
this manual is an attempt to rectify some of the implications of
the second problem.

Some of the major functions performed by MDS are:

(1) To establish manpower planning criteria

(2) To develop manpower factor guidelines

(3) To measure current employment in the water
quality industry

(4) To project future manpower requirements in the
water quality industry

(5) To develop programs to improve the recruitment,
retention, and utilization of manpower

(6) To assist regional and state agencies in manpower
planning

(7) To collect and disseminate manpower information

OWP believes that it can best serve the water quality
industry by actively seeking to effect close coordination with
other federal programs. In this way it will utilize the skins and
resources of other agencies, particularly manpower agencies
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within DOL and the U.S. Office of Education (USOE). The
1970-71 survey of employment in municipal wastewater treat-
ment plants is an example of interagency cooperation initiated
by the Environmental Protection Agency (EPA) and OWP.

MDS, in cooperation with DOL's Manpower Administra-
tion, designed and conducted in 1971 an extensive survey of
employment in municipal wastewater treatment plants. (A copy
of the survey questionnaire appears as Appendix I.) State em-
ployment service personnel, water pollution control organiza-
tions, and many similar regional, state, and local groups par-
ticipated in the administration of this survey. The results should
provide the industry with very useful base-line data for measur-
ing employment in one major segment of the industry. Similar
cooperation is anticipated with the Department of Housing and
Urban Development (HUD). In addition, some cooperative ef-
forts are under way to improve the level of manpower planning
in large metropolitan areas and in regional labor market areas.
For example, the necessity of identification of manpower needs
is now recognized by EPA and HUD in water quality programs
that are planned jointly.

In addition to measuring current employment, MDS has
been concerned about projections of future manpower require-
ments. Tasks associated with this function include: design of
the methodologies and procedure for generating, processing,
storing, and communicating the data and information, and
establishment of the appropriate capabilities of manpower plan-
ning at all levels of government. To make periodic manpower
projections, plans will be prepared and reported by each of the
states and each of the regions, and this will be used as a basis for
development of national projections and plans by OWP staff.
Until state and city capabilities are developed, regional and na-
tional projections will be made on the basis of existing available
data.

The objectives of establishing manpower planning criteria
will be to produce, maintain, and disseminate criteria to facili-
tate the identification of the various types of personnel engaged
in water pollution control activities and to make manpower
requirement determinations. The criteria will need to be con-
tinuously updated to provide for changes in technology and in
manpower utilization practices. It is intended that the criteria
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be made available to consulting engineers and government staffs
for planning the staffing of new plants and evaluating the
staffing of existing plants. The regional staffs will be called
upon to make arrangements for criteria development studies, to
handle the regional review of new criteria, and to assist others in
the application of the criteria.

To ensure that appropriate manpower information is

generated and manpower factors are considered in the design
and demonstration of new equipment, MDS will develop, main-
tain, and disseminate a manual of guidelines. The manual will be
made available to all EPA staff, contractors, equipment manu-
facturers, and others connected with the design and analysis of
water pollution control systems at the state and local levels.

Various forms of assistance will be provided for designing
work plans, preparing requests for proposals, selecting and
negotiating with contractors, reviewing project progress, and
determining acceptability of end products. Assistance will be
provided to engineering and research firms and to equipment
manufacturers in their activities related to the manpower
factors associated with equipment and system design and
demonstration. OWP is concerned with the solution of problems
and improvement of practices related to manpower develop-
ment and utilization. To this end, guidance materials will be
generated and special analyses made on topics such as recruiting
practices, certification of wastewater treatment plant operators,
salary structures, career development opportunities, and organi-
zation and management practices.

It is anticipated that a manpower planning capability will
be established in each region. The primary outputs of this effort
will be projections of regional manpower needs and supply and
action plans for training and overcoming manpower problems.
In addition, regional offices will stand ready to assist state of-
fices in their planning activities.

The extent to which the function of manpower planning
is recognized as an essential activity by the senior administrator
of a state agency will be an important measure of how well
municipal wastewater treatment plants will be staffed, operated,
and maintained. It is no accident that in those states with syste-
matic manpower planning, program development, and training
of plant operators, significant gains have been recorded in
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achieving water quality objectives. Progress in proper staffing at
the municipal wastewater treatment level is often a reflection of
how well a state agency's senior management perceives the man-
power planning function. If it ranks in importance and is
coordincii:Pd with facilities construction, surveillance, enforce-
ment, and standard setting, it will directly influence the quality
of those parts of these agency functions that depend upon an
adequate supply of qualified manpower. If, on the other hand,
it is relegated to a staff member as "one more hat to wear" in
an understaffed state agency, state water pollution control
authorities would do well to consider alternative methods for
having this function performed.

For a state water pollution control agency to develop a
satisfactory manpower plan, a number of factors must be avail-
able: (1) a person or persons who are knowledgeable and can
articulate the mission, goals, and objectives of the industry; (2)
the resources and technology available and required to achieve
the desired objectives; (3) an accurate data base that can be
collected and utilized and which can define he direction and
boundaries or limits of the industry; and (4) at least one person
who can identify, analyze, and describe the most significant
issues or problems that relate to the industry's manpower needs.
In short, the minimum manpower planning capability that must
be available to a state water pollution control agency is the
ability to at least identify, define, and assign priority to those
manpower requirements absolutely essential to achieving the
agency's objectives.

If manpower planning for water pollution control is not
done within the state water quality agency or by a more com-
prehensive environmental management agency, two alternatives
should be considered: planning by state agencies other than the
water pollution control agency and planning by the local com-
munities. At least three "outside" manpower planning resources
are available to assist state authorites responsible for water pol-
lution control: (1) the state department of employment secu-
rity, (2) the state department of education, and (3) CAMPS,
with its system of state and local manpower planning councils.
The first two of these resources will be examined in Chapter
Three, while the third has been treated in this chapter. All rep-
resent valuable expertise to assist water quality agencies in
establishing manpower development and training programs.
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There are many advantages in having the staff of a state
water pollution control agency develop its own manpower plan-
ning capability. Other state agencies operate under different
authority and pursue objectives that may sometimes be in con-
flict with the goals of water pollution control. An example of
such conflicts is the possibility of a conflict between the main-
taining of full employment and the achieving of some desired
level of water quality. Manpower planners in general will have as
one of their goals that of full employment. Such a goal, how-
ever, may have to go unsatisfied, temporarily at least, if a firm
has to be closed down or have its production activities curtailed
because its activities are causing water pollution which places in
jeopardy the health and general, welfare of the community.
Nevertheless, a state water pollution control agency should be
prepared to investigate and seriously consider close cooperation
in manpower planning with officials from education, the em-
ployment service, and state manpower planning councils. After
all, if the aim of the manpower planner is to develop programs
that make the most effective use of personnel, minimizing
duplication of effort at any level of government will reflect well
on the state agency executive who successfully makes full use of
the expertise and resources of other state agencies that he
believes are equipped to assist in manpower planning.

For the most part, few local communities have the re-
sources to carry out comprehensive manpower planning to meet
their needs in the water pollution control field. However, large
cities and a growing number of other urban population centers
have initiated modest efforts to carry out metropolitan regional
planning, and this recent development in the national strategy
for improved water quality management offers the state water
pollution control agency an excellent opportunity to participate
with other local organizations as a member of a metropolitan
manpower planning council. Such membership will put the state
water agency into direct communication not only with training
and manpower development agencies, but also with those who
offer funding and technical assistance that can be used in plan-
ning programs to upgrade workers now on the job or to train
new workers for future job openings. Local communities will
probably continue to look to state agencies for programs for the
training and upgrading of workers now employed in local
plants.
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CHAPTER TWO

WATER POLLUTION AND THE DEVELOPMENT OF
THE WATER POLLUTION CONTROL PROGRAM

A. Introduction

Pollution is a pervasive and persistent problem. We have
ail seen chimneys belching smoke, refuse strewn along our high-
ways, automobile graveyards, and once-clean waters turned foul
by human and industrial waste. Pollution does not discriminate
among individuals and communities by affecting some and not
others, though some may experience pollution more than
others. Pollution has no public advocates, though individuals
may differ in their recommendations for its proper reduction.
Pollution, we all agree, is bad and must be significantly reduced.

In his message transmitting to Congress the first annual
report of the Council on Environmental Quality, President
Nixon said:

Our environmental problems are very serious, indeed
urgent, but they do not justify either panic or hysteria.
The problems are highly complex, and their resolution
will require rational systematic approaches, hard work,
and patience. There must be a national commitment and
a rational comm itm ent.

That such commitments are being made in the area of water
pollution control we hope to illustrate in this chapter.

The contents of this chapter have also been designed to
provide a common understanding of water pollution problems
and pollution control programs for the manpower planner in
the water pollution control field, regardless of in which state
office such planning may occur. We shall discuss water as a

Council on Environmental Quality, Environmental Quality (Washington,
D.C.: U.S. Government Printing Office, 1970), p. xiv. (Emphasis in the original.)
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national resource, threats to the quality of this resource, and
the development of legislation and governmental programs to
preserve it.

B. Water as a Resource

Two observations which, though simple, provide a key to
understanding the prol,lem of water quality are: (1) The supply
of Water from nature remains basically constant from year to
year, and (2) conflicting demands are made upon the use of
water.

While the supply of water has remained constant, the
demand for water has increased. This is not to imply, as some
prophets of doom have suggested, that we are or will shortly be
out of water, though water shortages are of great concern in
certain regions. Rather, it implies that the public's attitude
toward the use of water must be changed if the supply of
water of a desired quality is to be maintained and distributed
equitably.

There are two essentially conflicting demands imposed
upon our water supply. One type of demand arises from the
fact that water is necessary to maintain and to preserve all
forms of life. For such demands certain standards of cleanliness
are required. The second type of demand arises from the use-
fulness of water in certain human and industrial activities. For
such uses high standards of cleanliness are not required.

Quite clearly these two opposing demands for water
cause almost certain conflicta conflict arising out of the corn-
monality of the water resource. They also create a conflict
because individuals and firms, though generally falling into both
classifications of demand, are not always aware of the effects
their actions have upon themselves and upon others. These cir-
cumstances also arise because some of the economic and politi-
c'A institutions in the United States have not been designed to
reflect the fact that water is generally a scarce and valuable
resource that is used to satisfy a variety of functions. In former
times a smaller and more dispersed population, along with a
lower level economic activity, did not place a great deal of
strain upon the ability of water to dilute and assimilate waste.
As a consequence of this lower scale of activity, the inherent
conflicts in the different demands placed upon water remained
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dormant. As the level of population and economic activity
changed and as water uses changed, the condition of water
quality changed also.

C. Threats to Water Quality

Documentation, in the sense of prf viding precise figures,
of the amount and type of pollutants c, itted into receiving
waters is difficult if not impossible. Government agencies have
not inventoried all sources of pollution; nor do the resources
exist for them to accomplish this task in the foreseeable future.
However, samples of water quality at different points in time
and space, recurrent testing of water.quality at stationary test-
ing stations, _ nd extrapolations to the universe from these
samples (based upon reasonable analytical techniques and pro-
fessional judgments of those skilled in water quality manage-
ment) are available.

1. Types of Pollutants

There are eight major categories of water pollutants': (1)
oxygen-demanding wastes, (2) disease-causing agents, (3) plant
nutrient", (4) synthetic organic chemicals, (5) inorganic chemi-
cals and mineral substances, (6) sediments, (7) radioactive sub-
stances, and (8) heat.

2. Amounts of Pollution
Though we have noted that a precise documentation of

the magniti. ,e of water pollution is not possible at this time,
nevertheless some idea of the magnitude of certain aspects of
the problem, particularly as it may change over time, is possible.
In this section we consider, by way of illustration and example
only, the projected changes in three factors related to water
pollution. The three factors that we have chosen are BOD,
phosphorus, and thermal pollution. Although thermal pollution
is not directly related to the pollution activities of wastewater
treatment plants, nevertheless the available data depicting the
possible growth of thermal pollution will give us some indi-
cation of the possible growth of pollution in general.

a. Grown of BOD. The primary measurement of the
strength of organic waste is the amount of oxygen used in a

2 For further details, see U.S. Department of I nterior, A Primer on Wastewater
Treatment (Washington, D.C.: U.S. Government Printing Office, 1969), pp. 10-13,
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fixed period of time and at a fixed temperature by the biologi-
cal processes involved in the stablization of organic matter.
This action is called the biochemical oxygen demand (BOD).
The presence of organisms in water allows bacteria to de-
compose waste material. If, however, the concentration of
organic waste is high, the available oxygen is insufficient to
allow the bacteria to decompose the waste, and water pollution
results.

Table 2-1 shows the estimated increase in the gross pro-
duction of BOD for 1957, 1964, and 1968. The average annual
growth rate in BOD production is approximately 6 percent. The
important insights to be obtained from this table are that: (a)
the production of BOD is related to many industrial activities

TABLE 2-1

Estimated Increase in Gross Production of BOD
(1957, 1964, 1968)

Millions of Pounds of BOD per Year
Waste Source 1957 1964 1968

Food processing 3,400 4,300 4,600
Textile mill products 660 890 1,100
Paper and allied products 4,300 5,900 7,800
Chemical afid allied products 5,500 9,700 14,200
Petroleum and coal 410 500 550
Rubber and plastics 20 40 60
Primary metals 350 480 550
Machinery 100 130 180
Transportation equipment 50 120 160
All other 300 390 470

Manufacturing TOTAL 15,090 22,460 29,670
Sewered population 5,700 7,600 8,500

TOTAL 20,790 30,060 38,170

Annual rate of increase 5.4% 6.2%

Source: Environmental Protection Agency, V1,ater Quality Office, Cyst of Clean
Water, vol. II of Cost Effectiveness and Clean Water (Washington, D.C.: U.S.
Government Printing Office, March 1971).



35

and since these activities increase over time, so .vill the produc-
tion of BOD; and (b) approximately one-third of the produced
BOD comes from sewage, and as the population increases, BOD
will increase also. Clearly, the implication of these observations
is that increasing economic activity and population will require
increasing amounts of treatment to maintain given water quality
standards.

b. Growth of phosphorus. Natural bodies of water con-
tain mineral and organic elements that are essential for biologi-
cal growth. Sometimes, as the result of pollution, however, an
overabundance of one or more of these elements occurs. Table
2-2 shows the magnitude of increase of one such element
phosphorus. Increases of such a magnitude have had a dele-

TABLE 2-2

Estimated Increase in Phosphorus Discharged
s Municipal Sewage
(1957, 1964, 1968)

1957 1964 1968

Sewered population (millions of persons) 98.4 119.6 139.7
Per capita phosphorus production, pounds

(a) From metabolic process 1.0 1.0 '1.0

(b) From consumption of detergents 2.0 3.0 3.3

TOTAL sewered phosphorus (million
lbs per year) 295.2 478.4 600.7

Less phosphorus incorporated in sewage
sludge:

(a) Primary treatment-0.5 lb
per capita (million lbs per year)

(b) Secondary treatment-1.31 lbs
per capita (million lbs per year)

(12.9)

(63.6)

(20.4)

(81.3)

(21.8)

(111.8)

TOTAL discharged phosphorus (minion
lbs per year) 7218.7 376.7' 467.1

Source: Environmental Protection Agency, Water Quality Office, Cost of Clean
Water, vol. II of Cost Effectiveness and Clean Water (Washington, D.C.: U.S.
Government Printing Office, March 1971).
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terious effect upon water ecology and have caused abnormal
growth in certain aquatic organisms. The amount of available
phosphorus has increased in recent years because of the substi-
tution of phosphorus detergents for soap, not only by house-
holds but also by industry. In addition, because of the increased
demand for phosphorus, the production of phosphorus deter-
gents has increased, thus resulting in an increase in the amount
of phosphorus entering receiving water;, not only as a residual
from cleansing processes but also as a waste in the production
of the detergent itself.

The estimated increases in phosphorus discharges from
municipal sewage for 1957, 1964, and 1968 are shown in Table
2-2. The average annual growth rate in estimated phosphorus
production was approximately 7 percent between 1957 and
1968. Clearly, the same conclusions may be obtained concern-
ing the growth of phosphorus as were obtained for BO D.

c. Growth of thermal pollution. The primary source of
thermal pollution is the electric power industry which requires
tremendous quantities of water for cooling, Insofar as the use of
electricity will increase in the future, the possible magnitude of
thermal pollution will also increase. Table 2-3 shows the past
and estimated future use of electricity from 1912 to 1985.

TABLE 2-3

U.S. Electric PowerPast Use and Future Estimates

Year
Billion

Kilowatt-hours

1912 12
1960 753
1965 1,060
1970 1,503
1975 2,022
1980 2,754
1985 3,639

Source: Federal Water Control Administration, "Industrial Waste Guide on Thermal
Pollution" (Washington, D.C.: U.S. Government Printing Office, September
1968).

150



37

From 1970 to 1985 the average annual increase in the use of
electricity is approximately 6 percent.

D. Factors Affecting Water Quality

The factors that affect water quality may be divided into
four categories: (1) increases in population, Gil changes in tech-
nology, (3) the lack of economic incentives or penalties, and (4)
the existence of a "frontier psychology."

We shall not be conc,wd as to whether this is an ex-
haustive listing or whether a shorter list could be as encom-
passing, nor shall we attempt to ;st these factors in order of the
seriousness of their effect; but rather, we present this classifica-
tion because it provides a convenient framework for summariz-
ing the principal causes of water pollution.

1. Increases in Population

The sheer increase in the number of people places con-
siderable pressure upon facilities designed to treat waste water.
More people simply implies more waste. If waste water is not
adequately treated and is allowed to find its way into the water
system, as has occurred in recent years, more water pollution
results. The effects of increases in the population are further
intensified by the tendency of the population to congregate in
large urban areas. The resulting increases in population density
place great strain upon existing treatment facilities and do so, it
appears, in greater proportion than the simple increase in popu-
lation density.

The increases in waste resulting from increases in popula-
tion are not limited to human waste. As more people are
absorbed into the economy, more products are demanded and
produced, whether they be industrial or agricultural. Thus eco-
nomic activity has increased with a resulting increase not only
of final products but also of waste material.

2. Changes in Technology

With the advance of science, new products and new
methods have evolved. Our life-styles have been changed. We
drive more and bigger automobiles, buy drinks in "disposable"
containers, and use new chemicals in our homes and factories.
Though such changes may have had significant beneficial effects
upon our lives, they have not been without some detrimental

1'01_
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side effects. In moving to new ways of producing electricity (for
example, by harnessing atomic power), we have experienced, as
a detrimental side effect, the consequences of emitting heated
water (thermal pollution) into our estuaries. Advances in biolog-
ical and chemical branches of science have increased the effici-
ency by which we produce food, but they have done so with
the conseritionce that our vvdtei resources are becoming satu-
rated with harmful pesticides and phosphates.

3. Lack of Economic Incentives or Penalties
Although many of our activities are affected by economic

forces, we have usually considered the bounties of nature to be
unlimited. Because of the conflicting demands placed upon our
water resource and the relative scarcity of such resources, this
provision of nature cannot be considered a free good, especially
if we desire certain standards of water quality while still de-
manding certain material things.

If we allow the indiscriminate emission of pollutants into
our waterways, we pay all of the costs inherent in low water
quality--fewer places to swim, higher costs of supplying drink-
ing water, and increased possibility of disease. Yet if we elimi-
nate pollutants completely, we face the prospect of high control
costs for individuals and for firms, with the resulting decreases
in individuals' incomes to spend on other goods and services. We
must reduce pollution in an effective and equitable manner.

We have seen significant changes in technology and
leisure time without the required changes in economic incen-
tives to control their adverse effects. For example, individuals
buy disposable containers but are not confronted directly with
the cost of disposing of them. Consequently, more products are
produced in disposable containers than would be the case if the
price of the product reflected its true cost. Furthermore, firms
emit such things as chemicals and refuse into receiving waters
without paying the added purification costs of providing
potable water or without indemnifying those directly affected
by the resulting dirty water. As a consequence of these con-
ditions, such firms are able to charge a price for their products
that is lower than if they were confronted with the true costs of
their operations. This situation would be alleviated if firms were
confronted with the true cost of their activities. This could be
accomplished by imposing taxes upon certain goods, the pro-
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ceeds of which would pay for their disposal, and by imposing
effluent fees, the presence of which would give incilictr\
incentive to decrease prnissic of ,..:±lutant, In the absence

such ; ,Jhors ic incentives, water quality will continue to be
less than what is desirable or attainable. The recognition of
these facts has found expression in the most recent report of
the President's Council of Economic Advisors; and recently
Russell Train, Chairman of the Council of Environmental
Quality, said:

We think that significant reductions in waste discharges
might be more quickly and inexpensively effected if, in
addition to regulatory restrictions, changes were made in
the costs of facing individual polluters. For example, a
system of effluent or emission charges requiring pay-
ment for the amount of specific pollutants added to the
environment would, it seems to me, help harness the
normal competitive forces of our economy to work with
us rather than against us in achieving our polltr-ion
abatement goals.'

4. Frontier Psychology

In summarizing the relationship between the American
society and its natural resources, Alexis de Tocqueville said,
"Their ancestry gave them love of equality and of freedom; but
God Himself gave them the means of remaining equal and free
by placing them upon a boundless continent." This abundance
has, however, caused us to be careless. This carelessness has
been referred to as "a reflection of our frontier psychology."

Man has traditionally been a developer, for he alone
among all living things is capable of changing his environment.
It has been asserted that man, particularly Western man, has
pursued development with a frontier mentalitya mentality
that causes him to believe that his resources are unlimited. As a
consequence of this, error in thinking and this selfishness of
attitude, developmental decisions have been made without an
awareness of their consequences for water quality. Cities have

Address delivered at the Atlantic Council, Battelle Memorial Institute
Conference, Department of State, Washington, D.C., June 15, 1971 (processed) as
quoted in Charles L. Schultze et al. (eds.), Setting National Priorities in the 1972
Budget (Washington, D.C.: The Brookings Institution), p. 239.



40

grown with no more thought to sewage treatment than the
requisite pipes to direct the effluent to some receiving waters,
and firms have expanded their facilities with equally reckless
abandon.

E. Governmental and Private Responses for Water Quality

Pollution control has become a major issue of public
policy. In this section we shall review some of the major land-
marks in the development of government response to problems
of water pollution control. Though our review is brief, it is

sufficient to indicate that in recent years the rate at which
government control has been extended and monetary appropri-
ations made has risen quite rapidly.

1. Role of State and Local Governments

Prior to 1948 most of the responsibility for controlling
water pollution resided with state and local governmen', Even
in colonial times cities had regulations governing the disposal of
sewage. Baltimore, for example, banned the use of cesspools in
1889, in 1857 Philadelphia began the construction of a sewer
system, and also in 1857 Brooklyn installed sewers for the
transportation of sewage. As cities grew, regulations governing
the emission of foreign material into waterways were adopted
by both state and local authorities. However, such regulations
were adopted primarily to minimize the disruption of water
navigation. Late in the 19th century as scientists began to estab-
lish the relationship between contagious diseases and water
pollution, state and local governments created public health
boards that were charged with pollution control as a way of
maintaining health standards.

State and local governments have traditionally played an
innovative role in environmental protections and continue to do
so even with the increased involvement of the federal govern-
ment, an involvement we shall document in the next section.
The state and local governments perform creative and essential
functions in planning, managing, and enforcing the various
means that have been adopted to restore and maintain water
quality. Though the variety in and the number of state and local
governmental efforts prohibit a detailed examination of their
activities, a few general observations can be made by referring
to two tables recently released by EPA.

1504
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Table 2-4 shows the amount of funding and the amount
of manpower for state and federal water quality agencies as
funded in 1970 and budgeted for 1971. As indicated in the
table, there has occurred an increase of approximately 21 per-
cent in the amount of money devoted to water quality pro-
grams and an increase of approximately 8 percent in the num-
ber of man-years devoted to work in such programs.

Though state and local governments have enjoyed con-
siderable success in their efforts in water pollution control, theft
work has become increasingly difficult as pollution hds in-
creased and as the size and number of municipalities have
increased. Since pollution is no respecter of political bound-
aries, it was difficult for one locality, or even a state, to clean
up its water when other communities were not so inclined.
Furthermore, even those communities dedicated to -mpv)viN
water quality havu experienced increziaing difficulty in financing
their projem as financial squeezes began to atfect state and
local governments. In addition, there arose competition among
municipalities for new business, some of which polluted; and in
many areas pollution control was afforded low priority by those
cities competing for new industry and fearful that stringent
controls would put them at a competitive disadvantage. Such
problems, along with the experiences of the New real (e.g.,
increased federal control and aid to state and local govern.
ments), eventually began to encourage federal authorities to
take increasingly more initiative.

2. Role of the Federal Government

Prior to 1948 the only federal legislation in the area of
water pollution control was an 1899 law prohibiting the dump-
ing of debris into navigable watersto prevent impediments to
navigation rather than to fight pollutionand a 1924 act pro-
hibiting oil pollution from ocean-going vessels. Since 1948 a
series of federal acts has been passed, beginning with the Water
Pollution Control Act of 1948. The contents of this Act were
based upon the opinion that the control of water pollution was
a state and local responsibility but that the federal government
should aid the financing of such facilities by providing capital in
the form of loans to state and local governments. In 1956 the
Water Pollution Control Act was amended to change what was a
temporary authority into a permanent authority and to change
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what had been a system of loans to a system of grants. The
annual authorization under the amended Act was $50 million.

In the early 1960s Congress appeared to be dissatisfied
with the progress of oollution control and eventually adopted
the Water Quality Act in 1965. This Act increased the author-
ized level of funding, increased support to research and develop-
ment activities, created the Federal Water Pollution Control
Administration (FWPCA), and strengthened the role to be
played by the federal government in the enforcement of water
pollution control and the establishment of water quality cri-
teria. In 1966 the Clean Water Restoration Act was passed,
which further increased authorized fundingreaching a high of
$1.25 billion by 1971 and increased research and development
activities into advanced water treatment methods. Also at this
time (1966) the FWPCA was transferred from Health, Educa-
tion and Welfare (HEW) to the Department of the Interior.

Between 1967 and 1970 water pollution control legisla-
tion concentrated upon specific pollution problems. Bills were
passed which dealt with problems of oil pollution, acid mine
drainage, eutrophication, and thermal pollution. Such acts were
primarily designed to strengthen the weaknesses of former acts
or to cover aspects of pollution control that had been over-
looked in previous acts. In addition, the FWPCA was changed to
the Federal Water Quality Administration (FWQA).

In 1970, realizing the fragmentation of responsibility, not
only in water pollution control but the entire area of environ-
mental control, President Nixon by a Presidential Act estab-
lished EPA. This agency represented an addition to the Presi-
dent's cabinet and thereby emphasized the importance the
federal government was now assigning to problems of environ-
mental deterioration. In addition to EPA the President estab-
lished the Council on Environmental Qualitya committee
created to report directly to the President in an advisory and
recommendatory capacity on environmental issues.

Three terms frequently used to describe the government
funding process include authorization, appropriation, and ex-
penditures. Each term has a specific meaning. When a legislature
enacts a new law that requires funding for implementation, the
legislature will authorize a ceiling or upper limit in dollar
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amounts. The actual monies Congress or a state legislature
appropriates for any piece of legislation are the result of a sub-
sequent and an entirely different appropriation process.
Appropriations are often below authorization amounts. Ex-
penditures of a government depend upon an agency of the
executive branch of government. While a government agency
can usually find m/s to encumber all funds it has received
trough an appropriation, it is possible for a variety of reasons
for expenditures to fall below the level of appropriations. It is
not unusual for a legislature to increase both appropriation and
authorization levels from time to time on any piece of legisla-
tion, thus permitting an agency to expand its staff and services.
In Table 2-5 a summary of federal appropriations for water
pollution control is shown. As can be seen, both appropriations
and expenditures have increased, though expenditures have
been substantially below those amounts appropriated.

TABLE 2-5

Federal Appropriations and Expenditures for
Water Pollution Control

(Millions of dollars)

Actual Estimated Proposed
1965 1969 1970 1971 1972

Grant program for construction of
waste treatment facilities:

Appropriations $ 93 $214 $800 $1,000 $2,000
Expenditures 70 135 176 422 1,000

Administration, research, develop-
ment, miscellaneous grants,
enforcement :

Appropriations 35 87 87 120 143
Expenditures 31 79 86 113 131

TOTAL:
Appropriations 128 301 S87 1,120 2,143
Expenditures $101 $214 $262 $ 535 $1,131

Sources: The Budget of the United States Government . . . Appendix, for fiscal
years 1967, 1971, 1972, pp. 494 and 496, 625 and 803, 805, respectively;
The Budget of the United States Government, Fiscal Year 1972 (Washington,
D.C.: U.S. Government Printing Office), p. 113.

1r-0, C
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3. Role of the Private Sector

The private sector has also become involved in the con-
trol of water pollution. Most obviously, the private sector has
been affected by governmental regulations and, in many cases,
has had to reorganize its production processes to meet the re-
quirements of the new legislation. If some aspects of the cur-
rently proposed legislation are enacted, the private sector will
have to reorganize its production processes even more.

Some indication of what has been occurring in the, private
sector in the area of water pollution control can be obtained by
examining the appropriations for research and development in
this area as well as the amount of money actually invested in
pollution control equipment. Table 2-6 shows the amount
appropriated to research and development in 1970 by broad
industrial classifications and the planned expenditure for 1971.
Table 2-7 gives actual and planned investments in both air and
water pollution control. Though these figures are not as ac-
curate as we should like, they do perhaps give some indication
of the monies involved and the increased commitment of the
private sector to pollution control. These monies fall short of
those that it has been estimated will be required by industry to
satisfy federal guidelines such that further increases can reason-
ably be expected.

President Nixon has called for the establishing of a na-
tional industrial pollution control council. Such a council would
work closely with the Council on Environmental Quality, the
Secretary of Commerce, and other federal agencies involved in
pollution control. The purpose of such a council would be to
help develop effective policies for curbing pollution, to enlist
increased support from business and industry to reduce pollu-
tion, and to provide a mechanism through which government
officials could work with industrial leaders to establish volun-
tary programs for accomplishing desired pollution control goals.

F. National Water Pollution Control Program

In response to expressions of public concern over existing
levels of water pollution (as reflected in part in the passing of
certain legislation), a national water pollution control program
was developed. In this section we review the significant aspects

1510
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of this program. In our review we shall, as in previous sections,
concentrate upon the role of municipal wastewater treatment
facilities and upon those aspects of the national program that
would seem to be of importance to the manpower planner.

TABLE 2-6

Industry Research and Development Expenditures
for Pollution Control, 1970-71

(Millions of dollars)

Actual Planned
Percent
change

Industry 1970 1971 1970-71

Iron and Steel $ 1.7 $ 0.8 -53
Nonferrous metals 10.1 13.5 34
Machinery 177.6 186.5 5
Electrical machinery and communications 48.1 63.7 32
Aerospace 181.3 222.0 22
Autos, trucks, and parts 60.1 74.6 24
Other transportation equipment 2.2 2.1 --5
Fabricated metals and ordnance 7.0 11.0 57
Professional and scientific instruments 31.6 32.9 4
Lumber 0.4 1.2 200
Furniture 0.4 1.1 175
Chemicals 53.1 36.1 -32
Paper 8.2 8.3 1

Rubber 3.2 3.1 -3
Store, clay, and glass 15.4 19.1 24
Petroleum products 34.4 43.2 26
Food and kindred products 5.6 7.3 30
Textile mill products 5.0 4.3 -14
Apparel <.5 <.5 NA

Other manufacturing 15.7 12.4 -21

All manufacturing 661.1 743.2 12

Nonmanufacturing 80.4 182.6 127

All industry $741.5 $925.8 25

Source: McGraw-Hill Book Company.
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TABLE 2-7

Industry Investment for Air and Water Pollution
Control, 1969-71

(Millions of dollars)

Industry
Actual Planned

Percent
change

Planned
percent
change

1969 1970 1971 1969-70 1970-71

Iron and steel $ 179 S 206 $ 212 15 3
Nonferrous metals 41 100 152 144 52
Electrical machinery 32 52 58 63 12
Machinery 51 121 169 137 40
Autos, trucks, and parts 55 67 118 22 76
Aerospace 22 15 18 32 20
Other transportation equipment 15 15 6 0 60
Fabricated metals 44 53 70 20 32
Instruments 25 25 28 0 12
Stone, clay, and glass 63 64 104 2 62
Other durables 103 135 175 31 30

TOTAL durables 630 853 1,110 35 30

Chemicals 140 169 263 21 56
Paper 143 153 321 7 110
Rubber 9 50 42 456 16
Petroleum 260 337 507 30 50
Food and kindred products 58 84 151 45 80
Textiles 10 13 25 30 92
Other nondurables 31 60 37 94 38

TOTAL nondurables 651 866 1,346 33 55

All manufacturing 1,281 1,719 2,456 34 43

Mining 105 115 135 10 17

Railroads NA 28 28 NA 0

Airlines NA 21 27 NA 29
Other transportation 0 4 10 150
Communications 0 a a NA NA
Electric utilities 155 405 679 161 68
Gas utilities 130 110 148 15 35
Commercialb 0 100 158 58

All business $1,671 $2,502 $3,641 50 46

NA = not available

a Less than 0.5

b Based on large chain, mail order, and department stores; insurance com-
panies; banks; and other commercial business

Source: McGraw- Hill Book Company.
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7. Mission, Objectives, and Goals of the Office of Water
Programs

Within the framework of the federal-state-municipal part-
nership, a national strategy has been suggested that, if fol-
lowed, will contribute significantly to achieving adequate stand-
ards of water quality throughout the country. This plan in-
cludes a statement of the mission, objectives, and goals of the
national program for water pollution control and an established
order of priorities among a variety of possible activities.

The central mission of the national program is:

(1) To prevent further pollution of the nation's water
resources by preserving existing high-quality waters
for future generations and maintaining achieved
level of water quality for presently defined uses

(2) To reverse the present degradations of the nation's
waters and to enhance the value of water and re-
lated resources by abating pollution and by manag-
ing waste-bearing waters for beneficial reuse

(3) To contribute to a coordinated and long-range
national program for the preservation of a balanced
environment

A principal objective of the national program for the
five-year period ending in 1976 is to establish water quality
standards and obtain compliance with such standards. The ob-
jective to be attained by 1980 is to manage and control all
sources of water pollution and to develop the technology and
institutions for the complete recycling of waste and the reuse of
renovated waste waters.

To achieve the objective of reaching established water
quality standards, several intermediate goals have been estab-
lished. The following is a sample of such goals:

(1) To have an information system and the manage-
ment capability to direct resources toward high-
priority goals (by 1971)

(2) To establish effluent requirements as an element in
establishing water quality criteria (by 1972)
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(3) To complete programs of heat and radiation control
from power plants (by 1972)

(4) To complete required implementable water basin
plans to be certified by the states and river basin
commissions and to be accepted by OWP (by 1973)

(5) To achieve compliance with effluent requirements
for municipal wastes and maintain this level of
compliance on an ongoing basis through surveil-
lance, enforcement, and public utility long-term
financing arrangements (by 1974)

2. Program Strategy

The goals of the national water pollution control program
have been structured into an order of priorities which in turn
determines a water program strategy. Within this program
strategy the most important item is the establishing of water
quality standards. Such standards, when properly used, identify
water uses and water quality criteria along with a timetable for
corrective measures and a mechanism for implementation and
enforcement of the standards. The second item in the program
strategy is the development of river basin pollution abatement
and prevention plans. Water quality standards provide the basis
for control and abatement activities to be implemented in each
basin plan, while the basin plan provides the means for focusing
upon the appropriate combination of technology, facility con-
struction, enforcement, and the management of resources in the
most cost-effective manner for obtaining the desired water
quality.

Some significant elements of the program strategy are:

(1) To take those actions that will assure the adoption
of federally approved water quality standards by all
of the states

(2) To take those actions that will encourage the state
to develop implementable plans to achieve the
federally approved water standards. This will be
done by:



51

(a) Increasing federal and state emphasis upon
good planning for river basins and regional-
metropolitan areas

(b) Requiring that federally subsidized construc-
tion projects conform with approved water
quality plans

(c) Assuring that thepriorities established in state
program plans (i.e., the one and five-year lists
to be explained subsequently) are consistent
with the schedules contained in approved basin
or regional-metropolitan water quality plans

(3) Annual, qualified, objective analysis of each state
program to identify strengths and weaknesses,
activeness of legislative base, inactivity of funding,
and successes as measured by programs in attaining
water pollution control goals

3. Priorities in National Problem Areas

In assessing the impediments to achieving the stated ob-
jectives of water quality, we have identified several national
problem areas. These problem areas are: (1) municipal-sewered
wastes, (2) industrial and power plant 'wastes, (3) agricultural
wastes, (4) other urban wastes, (5) oil and hazardous materials
spills, (6) miring and wells, and (7) other wastes.

To order this list of problem areas in terms of priorities,
two indices were compiled by EPA/OWP One, the "impact
index " attempted to relate the proporti_ waste discharged
by a given problem area to total wastes discharged in the basin

and to the population adversely affected by this discharge. A
large relative discharge affecting a large proportion of the
basin's population results in a high index. The other was the
"action effectiveness index" which combines the relative costs

of control, effectiveness toward meeting standards, availability
of technology to meet the need, and willingness and ability to
proceed with the desired activity. This factor modifies the
impact index to indicate the most effective area in which to
make initial investments.

Municipal-sewered discharges ranked first among the
problem areas regardless of which index was used. This factor
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indicates that attention to this particular problem area has been
assigned first priority.

4. Municipal Wastewater Treatment Plants

Municipal wastewater treatment plants, ranging from very
minor holding tanks to highly complex operations that permit
water to be eventually recycled into the community's potable
water supply, are designed to perform specific functions. The
EPA data collection and reporting system, known as STORET,
uses "type of treatment" as the key term in the identification
of a municipal wastewater treatment plant. Approximately 16
separate types of treatment can be identified. This number is
increased, however, when it is realized that a particular plant
may engage in several types of treatment. Terms such as
"primary" and secondary" are used to describe the general
type of treatment a plant engages in and, as such, will contain
specific types of treatment.

To establish more precisely the place of employment for
detailed manpower planning, identifying the plant by two addi-
tional means of subclassification is necessary: plant size and
specific processes available for treating waste. Plant size is
measured by the volume of waste water treated or the average
daily flow expressed in million gallons per day (mgd). Deter-
mining the specific process in the use is a little more complex;
but it is the combination of processes that most accurately
represents the technology used in the plant. As an example, a
secondary treatment plant is formed by a configuration of a
number of specific processes extended beyond the primary
process.

Advanced or tertiary-type treatment plants, while few in
number,' are significant because they represent the most
modern technology available in the municipal water quality
field and, as such, signal to the manpower planner many of the
job tasks that must be performed in the future.

For the present (and the immediate future), the man-
power planner in a state agency is required to devote much of

Only 10 tertiary plants were reported in Federal Water Quality Administra-
tion, "Inventory of Municipal Waste Facilities," Statistical Summary, 7968 (Washing-
ton, D.C.: U.S. Government Printing Office, June 1970).
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his time to calculating the need and developing training pro-
grams for persons increasingly employed in plants having the
secondary treatment process. Table 2-8 gives data that are
suggestive of the direction technological change has taken
during the past few years. As can be seen, in 1940 the number
of secondary and primary plants was about the same, while by
1968 the number of secondary plants was approximately four
times that of primary plants. Furthermore, the total number of
plants more than doubled within the 28-year period. Similar
growth in the future is not unlikely.

In future years the concern for higher water quality
standards, increasing population, and changes in technology will
bring about the following changes in wastewater facilities: (1)
replacement of obsolete plants, (2) expansion of existing plants
by increasing flow capacity, (3) improvement of or upgrading
the treatment process in existing plants, (4) combination of (2)
and (3), and (5) new plant design and construction.

5. Construction of Plants

Clearly the construction of municipal .wastewater treat-
ment plants will play an important role in the national plan and
strategy for water quality. For this reason, as well as for reasons

TABLE 2-8

Number of Primary and Secondary Municipal
Wastewater Treatment Plants in

the United States
(Selected years, 1940-68)

Type of Treatment 1940 1945 1948 1949 1957 1962 1968

Primary 2,938 2,889 3,035 3,073 2,771 2,709 2,431

Secondary 2,630 2,897 3,023 3,157 4,747 6,669 10,126

TOTAL 5,580 5,786 6,058 6,230 7,518 9,378 12,565

Source: Federal Water Quality Administration, "Inventory of Municipal Waste Facilities,"
Statistical Summary, ;968 (Washington, D.C.: U.S. Government Printing Office, June
1970).
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that will become more apparent in subsequent chapters of this
manual, it will be profitable for us to trace those steps that are
most commonly followed in bringing a wastewater treatment
plant into being.

Following a period of determining desired water uses
(current and future) and establishing water quality criteria at
the various sources that are necessary to effect those uses, state
agencies identify and record the specific sources of pollution to
determine which sources need to be reduced. When a munici-
pality is found to be discharging waste that causes the receiving
water to be below water quality standards, the state water
pollution control agency notifies by letter the appropriate local
authority. Since this letter is recognized in many states as a legal
citation fully enforceable by the state courts, its receipt by the
local governmental authorities signifies the commencement of
the community's attempt to do its part in meeting water quality
standards either by building new or by expanding and upgrading
existing wastewater treatment plants.

Through authorization given by the various water pollu-
tion control acts discussed in the previous section, the federal
government stands ready to offer financial assistance to local
governments wishing to build, expand, or upgrade wastewater
treatment plants. To qualify for such assistance, certain pro-
cedures must be followed: When the type and size of facility
has been determined, designed, and approved by the state water
pollution control agency, the local community, through the
state, formally applies for a federal sewage treatment works
grant. If the application is approved, the grant is awarded, and
shortly thereafter the final plans and specifications of the plant
are submitted and approved. With this approval, bids for the
construction of the plant may be taken and, upon acceptance,
construction initiated. Immediately prior to the construction of
the facility, the engineer responsible for designing the waste-
water treatment plant must submit for approval an "operating
manual" which includes staffing requirements. Upon the com-
pletion of construction, the plant is inspected and commences
operation thereafter.

One year after the facility has been in operation, regional
operations and maintenance personnel inspect the facility. Cur-
rent rules and regulations for federal grants also require that the
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state assure that it will conduct annual inspections for three
years after construction to determine whether such facilities are
operated and maintained in an efficient, economic, and effec-
tive manner and to ensure that approved operative and main-
tenance practices are followed. / 'though all states do not have
annual or seasonal inspection programs, it is intended that such
a capability be established in the near future.
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CHAPTER THREE

HUMAN RESOURCE DEVELOPMENT AND WATER
POLLUTION CONTROL

Solving the problems of water pollution control will re-
quire a major manpower effort. This is a commonplace fact of
the age in which we livezhe age of manpower, of education, of
hun resources. Whatever the current issue, be it law and
order, community health, national defense, reduction of
poverty, or the protectioc: of our environment, the critical re-
source is trained manpower: physical and social scientists, en-
gineers and technicians, and those workers with social as well as
manipulative skills.

The results of a recent study conducted by the National
Planning Association (NPA) illustrates the challenge of acquir-
ing the necessary manpower to achieve certain goals. Consider-
ing a series of national goals identified in 1960 by a national
commission established by President Eisenhower, NPA asked,
"If we seriously set out to achieve these goals, would we have
enough manpower to do them all?" The answer was an un-
qualified "No!" If we want rising living standardsincluding
both private and public goods and services; national defense;
better health improved education; adequate recreational
facilities; cultural amenities; resource conservation and develop-
ment; housing; a clean, attractive, and healthy environment; and
all the rest We cannot have them all at once. We must, there-
fore, establish Priorities among these goals and organize our
resources efficiently to achieve as many of them as possible. To
this end we must plan the development of human resources to
enable them to make the greatest possible contribution to the
achievement of these national goals.

A. Role of the Manpower Planner in Human Resource
Development

The manpower planner is charged with the primary re-
sponsibility of satisfying the manpower needs of the organiza-
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tion within which he operates. In meeting this responsibility,
the manpower planner must first identify the number and kind
of workers that are needed and at which particular time and
place they will be needed. The methodology used in identifying
such needs will be developed subsequently. The manpower
planner must then plan to meet these identified neeus through
the development of human resources. Developing the needed
human resources will require that the manpower planner: (1) be
familiar with the existing human resource development institu-
tions, (2) determine the extent to which these institutions can
provide the needed nnanpowe and (3) work with these institu-
tions to maximize their contributions to human resource
development. Any deficiency in the ability of existing insti-
Lutions to meet human resource needs will require that the
manpower planner become involved either in the adjustment of
existing institutions or in the creation of new institutions. It is
with the human resource development institutional framework
of the United States that we shall be concerned in this chapter.

While the manpower planner's primary function is to en-
gage in those activities that will ensure that his organization's
manpower needs be satisfied, the psychology of today's labor
force and the human-oriented training of the professional man-
power planner require that his activities go beyond merely
meeting the identifiable institutional needs. Tnday's worker
demands the opportunity to develop to the mt.:Annum of his
potential as a human being. This means the opportunity: (1) to
become educated to the extent capable, desired, and needed to
compete in a modern world; (2) to become trained with an
occupational skill needed by the society within which he lives;
and (3) to have the opportunit, to that knowledge and skill
to effective use and in so doing, p. for his personal needs.
The manpower planner must understand and accept these per-
sonal, people-oriented needs and seek a mutual accommodation
with the needs of his industry. The exciting concept about man-
power planning is that personal human needs can usually be met
at the same time that the institutional needs are satisfied. The
extent to which the manpower planner is successful in accom-
modating these needs will determine his ultimate success as a
professional.

If these needs are to he met, it is required that, in addi-
tion to a vigorous and growing economy which will be providing
job opportunities:
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(1) An education system providing sufficient education
and vocational training exist to enable all citizens
to develop their human potentials to the maximum,
thus enabling them to compete in the labor market

(2) An employment /stem provide the educated and
trained iabor force with the opportunity to take
advantage of employment opportunities which will
best utilize their talents

B. The Education System

1. Its Evolution

The American education system began early in the his-
tory of the United States. The Founding Fathers saw the need
for the encouragement of the educational process. Under the
Land Ordinance of 1785, 1/36 of the land in new territories was
set aside for support of educational activities, with most states
adding a like amount for a total of 1/18 of the land to benefit
fly:: common schools. This Act was followed by the (Morrill Act
of )862, which granted land as an endowment for state colleges
deeicated to education in the agricultural and mechanical arts.
Most of these schools later added education in business and
industry and played a key role through their extension services

the development of the most productive agricultural system
in the world.

By the turn of the century, a major schism had developed
in the ranks of education. One group, the generalists, main-
tained that the major purpose of high school was to prepare
students for college and that college was to emphasize a liberal
education in culture and theory. Little or no attention was
given to preparing people for a "job." On the other hand, the
"vocationalists" looked upon people as human economic re-
sources and maintained the need to prepare them throughout
the educational process with skills needed in the labor market.
John Dewey, who saw the benefits to be derived from the
preparation of worker-citizens and the danger of a bifurcated
education system, tried but could not heal the breach. The
generalists prevailed to the neglect of vocational education.

To aid in meeting the demands for skilled manpower in
World War I, Congress passed the Smith-Hughes Act Of 1917
which provided federal grants on a matching basis to states for
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vocational education. Throughout the following years, the fed-
eral government remained the prime sponsor of vocational edu-
cation. The original list of vocational programs allowed under
Smith-Hughesagricultural, trade, industry, and home econom-
icswas later expanded to include distributive education and
secretarial training. On the state level, however, the generalist.
prevailed, with the resulting neglect by the state and local
school districts of vocational education. While traditional high
schools and state colleges secured new buildings and the best
students, vocational education inherited the castoffs, both in
terms of buildings, students, and all too frequently, teachers.
It became too often the neglected stepchild.

In 1963, following many years of intensive deoa' in re-
sponse to the Manpower Revolution of that decade, the Voca-
tional Education Act was passed (amended in 1968), constitut-
ing one of the most significant developments in the evolution of
a system for human resource development. The restrictions of
the old vocational education legislation were removed. For the
first time, vocational education was to be people (human)
rather than program oriented. The Act emphasized assistance to
the individual in preparing for employment and keeping up-to-
date with the knowledge and skills needed by the job market.
Programs could cut across all occupations except those requir-
ing at least a bachelor's degree. They could involve people of all
ages and preparation levels. Research and experimentation were
provided. Area vocational schools were also encouraged. And
most importantly, the federal funds available were increased
from $55 million in 1964 to $225 million in 1968, with state
and local funds increasing in the same period from $278 million
to $715 million. The result has been more attractive physical
plants, younger and more competent staffs, and, consequently,
a range of student quality from the least able to the most able.
The physically, socially, and economically handicapped or dis-
advantaged are singled out for special attention. Vf)cational edu-
cation has become a full-fledged and fully accepted part of the
academic community, cutting across the wide range of com-
munity interests.

Perhaps a return to John Dewey's philosophy of educa-
tion calling for worker-citizens is becoming possible, An educa-
tional system which concentrates on developing the manipu-
lative as well as the intellectual skills, which gives to all students
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the real option to select and prepare for a career which may
emphasize one or the other, might better meet our needs. To
give our students that real choice, training for manipulative
skills should be as honored and supported as training in intellec-
tual skills. Manipulative training should contain sufficient con-
tent to provide the opportunity for change 'to the othe' ap-
proach. By the same token, the student who selects the more
intellectual approach should have as a real option the transfer to
a manipulative-oriented program. To make such transfers pos-
sible requires the removal of psychological and other barriers
now existing.

One of the most promising developments within the edu-
cation establishment in making effective Dewey's concept of
worker-citizens is what is called "career education." Promoted
by USOE, the concept is relatively simple. The education estab-
lishment is being nudged in the direction of educating students
for careers rather than educating them for college or for a job.
To accomplish such an education requires that students obtain
a wide acquaintance with the "world of work." Such an ac-
quaintance should be developed throughout a student's school
life and should permeate the whole curriculum. At the second-
ary level, a student will make a tentative selection of a career
area, each career area encompassing all levels of skill and r-rm-
ceptualization. This selection is followed by the development of
the skill needed in that career field, enabling the student to
secure a job upon exit from school, whether by dropout or
graduation. Whichever the form of exit, the system would en-
courage reentry for the development of additional skills and
concepts as needed for continued career development. This con-
cept envisions education as a means to an enda careerrather
than solely as an end in itself.

2. General School System

r-toricallv, the American education system has begun
with the five- or six-year-olds, either ir dorgarten or the fiat
grade. Increasingly, however, educatiu opportunities are'

being given to three- and four-year-old prescI,o04;i.:: in private or
quasi-private nursery schools. The feden..! program
provides funds for preschool programs, prin-iar:;; for children
from disadvantaged homes. Grades 1 through 8 concentrate
their attention on developing reading, writing, speaking and
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computational skills as well as an understanding of the world in
which we live. However, manipulative skills are generally neg-
lected after kindergarten. While the emphasis in grades 9
through 12 is usually on the same order as the earlier grades,
some schools include vocational courses which begin to develop
manipulative vocational skills as well as some appreciation of
vocational opportunities after high school. These programs still
suffer somewhat from the traditional view that only the trouble-
makers and less capable students find their way into such pro-
grams, though there is some evidence that this attitude may be
breaking down. One of, the major problems facing the man-
power planner is that individuals just finishing high school, or
those who have dropped out, are seldom prepared for much
more than laborer kinds oi entry-level jobs. The dropout,
because of his frequent lack of abilities obtained from a general
education (e.g., reading, writing, speaking, computation, and
general understanding), frequently limited in his ability to be
promoted without additional education. The high school gradu-
ate, who has taken full advantage of the educational program,
usually has the general skills needed to make advancements on
the job. However, he frequently lacks practiu; ';,.howledge and
manipulative skills, which many entry-level joo; require. The
high school diploma and the graduation equivalency diploma
(G.E.D.), generally speaking, can be assumed to give a student
sufficient basic education to handle lower level entry jobs.

The continued development of the "career education"
concept should eventually merge the academic or traditional
education with vocational education, both being important in
developing and maintaining a career.

3. Vocational Schools

An important arm of the education system is vocational
schools, public and private, that accept individuals regardless of
educational credentials and train them in a particular vocation.
These schools pay little attention to so-called general educa-
tionhumanities, the arts, the sciences, the social sciences. The
training, though generally narrow, provides students with the
skills to obtain employment in narrow occupational fields such
as barbering, secretarial, plumbing, heating, electrical, computer
technology, etc. Theoretical underpinnings are often neglected
in favor of the practical. From the viewpoint of the individual,
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the chief disadvantage of such schools is that a particular skill
may become obsolete, of little or no economic value; and unless
the individual has continued with h;s "education," he may be at
a disadvantage in a changing labor market. This disadvantage is
overcome by looking at the training in the vocational school not
as something that is but only as a step in "career educa-
tion." From the viewpoint of manpower planning, such gradu-
ates can be used in operator- or craftsman-type ;obs; but with-
out a,-* ''tional, more generalized education, they are usually
limite or at least thought to be limited, in their abilities to
advance.

4. Two-Year Colleges

Sometimes identified as the most rapidly growing sector
of the American education system, the two-year college helps to
bridge the gap created by the nature of the development of
most four-year colleges. There are generally three kinds of two
year colleges: technical, community, and junior. The technical
colleges concentrate primarily on programs to train people in
vocational and manipulative skills, but with an increasinc
amount of general and theoretical background. They grant cer-
tificates for completion of certain short-term courses and fre-
quently grant associate degrees for the completion of two-year
programs. Operators, technicians, and skilled workers are often
products of these schools.

Community colleges emphasize educational service to the
whole community and are frequently much like technical
colleges in what they emphasize and in the programs they offer.
Increasingly, these colleges are "open schools" admitting all
applicants and then helping them move from their present edu-
cational levels to wherever they wish to move. Much impetus
has been given to this trend by the inclusion of MDTA skill
centers at community colleges.

Junior colleges may have much the sane characteristics as
the technical and community colleges. The more traditional
junior colleges do, however, constitute a stepping stone to the
four-year college and universit' either for these who wish to
improve upon their high set' preparation or for those who
wish a less expensive first two years in their post-high school
educational program. Associate degrees di u usually granted by
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junior colleges, and sometimes there are limited vocational pro-
grams even:J:11e.

5. Four- Year Colleges

The more traditional post-high school college has been
the four-year college or university offering bachelors' degrees.
Such institutions are usually characterized as providing what is
called a "liberal education," though some schools also offer
vocational programs. A person may major in the humanities,
fine arts, sciences, or social sciences. These students are seldom
prepared for a job as such, though their more general and theo-
retical training may prepare them for learning one of a wide
variety of primarily white-collar occupations. Many employers
look to these graduates as potential managers requiring a more
generalized background than is provijed in technical and voca-
tional school: The graduates of the science programs can often
assume, . ith a minimum amount of additional training, a tech-
nology-type job. A substant'31 number of college students con-
tinue on to graduate school.

6. Post-graduate Universities

Long considered the ultimate in education are the post-
graduat universities which include the proorams and philoso-
phies of the four-year colleges but in a,..idition offer graduate
programs with masters' and doctorate degrees. They frequently
include such professional programs as law, engineering, den-
tistry, business, medicine, etc. The graduates of these schools
are usually classified as professiona's and scientistsat the top
of the educational spectrum.

7. Continuing Education

High schools, two-year colleges, four-year colleges, and
universities frequently have continuing or adult education pro-
grams and short courses desired for adults who are not en-
rolled as full-tirne students and frequently do not intend to get
a degree but merely want to continue their educations as cir-
cumstances permit. Such programs offer real opportunities for
upgrading the abilities of full-time employees. They are usually
quite flexible in the courses they offer, :ind there are seldom
any entrance requirements. They are ge., rally held at night,
though vocational and technical schools and community col-



leges also cater to this type of student in daytime offerings.
Adult basic education is often available, financed by federal
funds, enabling adults with !eficiencies in English, mathematics,
and other basic education to learl -)r relearn these subjects. It is
frequently possible to obtain a G.E.D. which is generally accept-
able as the equivalent of a high school diploma. Such education
frequently establishes a base, permitting people previously con-
demned to dead-eld, low-paying jobs to develop the skills
needed for occupational and economic upgrading.

8. Cooperative Education

While most daytime education programs have little or no
on -the -job training components, some schools have developed
cooperative education programs which build into the education
process the opportunity to work for remuneration under educa-
tional direction and often for credit. These programs enable
students to earn while they learn, and for some, provide a
superior form of motivation for the learning process.

9. Employer Education sri Training Programs

Many of the larger employers offer education 'nd train-
ir programs for their employees. These are of two primary
types: external and internal. Some employers pay for the tui-
tion and books and grant free time or any combination of these
for employees to enroll in courses and programs, usually
directly related to theft present jobs or in preparation for ad-
vancement. Large firms frequently have internal :raining pro-
grams in which they either bring in instructors under employer
auspices or develop their own cadre of instructors for the pur-
pose of upgrading and updating their staffs. Internal programs
have the advantage of giving the employer greater control over
what the employees learn, and the training can be tied directly
to their unique operations. There is less transferability of
knowledge and greater direct benefits. One of the problems may
be employee receptivity.

Correspondence courses are often availaL e to employees,
with employers sornr,times financing these courses if they are
closely enough related to the employees' work. Somewhat
related to the uaditional correspondence course is the self-
instruction or programmed learning course. Such a course may
be tailor-made to a particular employer's operation, with a
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minimum amount of instructor activity and a maximum
amount of self teaching. Such programs are especially helpful
for orientation and at lower levels of competence, though of
less value at the more sophisticated levels. The sar:e kinds of
programs are also available in more general types of learning
such as accounting, simple mathematics, grammar, etc.

From the social point of vi,Ny employer education and
training programs have the deficiency of being generally limited
to those of demonstrated superiority. The NAB-JOBS program
helps to bridge this gap through federal financing of training for
disadvantaged people.

10. Apprenticeship Prograf».:

In some of the more highly skilled trades, formal )pren-
.ticeship programs are available. Usually under the joir. spon-
sorship of management and the labor union with relev iuris-

ction (a carefully structured and controlled pry-,. of
mostly on-the-job training), an apprentice, working with an ex-
perienced journeyman, is trained carefully in each phase of the
trade or skill. These programs last usually from two to five
years, at the end of which time the apprentice becomes a
journeyman. There is sometimes conflict t,etween labor unions
which promote These programs and vocational schools which
attempt to shorten the period of training required for a skilled
craftsman through formal classroom and on-the-job training.
From the social point of view, these programs have in the past
worked to the disadvantage of racial minority groups that have
been systematically excluded from such programs. Equal em-
ployment laws and regulations enforced on management and
unions alike should in time eliminate this form of discrimina-
tion, especially where federal funds are used.

11. State and Local Roles in Education

At the state level, the highest authority in education is
usually vested in a single board which provides policy direction
to specialized segments of the education system. The state
board, for elementary and secondary education, will usually
provide for the establishment of local administrative units called
school districts. One of the unique characteristics of American
education is the extent to which schools are administered by
local authorities operating independently under local boards.
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The theory suppor.ing this practice argues t' +t local control
will permit education to reflect and be responsive to the will of
the local electorate and taxpayer. In very few cases will local
school districts be concerned with manpower planning as an
ongoing activity. Most school districts will look to the state
department of education for guidance in this area. The few
exceptions to this general procedure are the large metropolitan
school districts or specialized regional vocational educ,,,.;on
distric .s.

Vi ,thin most state education systems ther,:! is (eithe' as a
separate board or under the geroril board) an authority to
administer the state's higher education, post-secondary system.
There is also a vocational education office charged with the
responsibility Tor promoting ocational education thr-,,igh the
school system of the state. There is sometimes cc' -1 ,ver the
location of responsibility for the aciministr of post-
secondary vocational education. Many vocationa --.:tors and
their promoters do not feel comfortable (in fact, feel dis-
criminated against) when controlled by university- and college-
orr:ented boards and have moved in the direction of separate
boards.

12. Federal Role in Education

While historically education has been considered as pri-
marily the function of local and state government, with the
private sector fundamentally concerned with colleges and uni-
versities, federal government has come to play a significant
role. USOE has been given prime responsibilty for aiding in the
development of an education system which will promote
national goals as formulated by Congress, the Supreme Court,
the President, and the federal educational bureaucracy. USOE
has established and staffed regional offices which work closely
with state and local agencies as well as monitor thr, progress of
federal contracts and grants to various education and research
agencies. In addition, USOE, assisted by its regional offices,
collects, analyzes, and disseminates data needed wiLhin the edu-
cation establishment.

Within USOE is the Bureau of Adult, Vocational, and
Library Programs directing its primary efforts toward two
groups: (1) the high school dr( nout and the high school gradu-



ates both of whom are in need of specialized training fc

immediate employment, and (2) people in the labor force who
need retrain,ng to keep up with technological change. Funds are
provided to slates on a fifty-fifty matching basis. With Ji the
Bureau, the Division of Manpower Development and Training
,w,as created in response to the Manpower Development and
Training Act of 1962. This Division has been given the responsi
biiity for the management and operation of HEW's respon-
sibilities under MDTA, with the primar Purpose of providing
"education and training to help unemployed and under-
employed persons fully participate in prod tive employment."
The Division also has the reoponsibility to nelp establish pro-
grams to alleviate skill shortages. Both the Bureau and the Divi-
sion have representatives in the regional oftices of USOE which
are a part of the regional offices of HEW.

13. Purpose of Education and Training

The purpose of education differs, depending upon the
frame of reference. From the point of view of the individual, it
is a means of r' widing for his iiec.-71snhysical, mental. psycho
logical, social, dlitical, and spiritual. From the point of view of
society, it is to develop an enlightened citizen capable of self-
government and self-support. From the point of view of the
employer, it is to prepare productive workers. Examining this
latter function in greater detail, we find that general education
should prepare a person to make adjustment to entry-level jobs
'in the minimum amount of time and with the minimum amount
of expense to the employer. The employer does not %ant to
have to teach new employees how to read, write, and speak
English, or how to do simple arithni:: tic. Career education
recognizes that, in addition, manipulative skills and positive
work attitudes are also an important part of the education pro-
cess. The employer usually expects to provide orientation train-
ing. Training for upgrading of existing employees is designed to
give them the opportunity for higher level jobs, providing then
with upward mobility for those who desire it, and for morale
building. Training for updating enables the employer to take
advantage of the latest technology in the field, either to remain
competitive or to become more effi,:ient if in a noncompetitive
position. It is generally felt that both upgrading and updating,
to be most effective from the employer's point of view, must be
under his considerable control and directed toward meeting his
needs.



Under the carr,er education -:zoncept, there no i-intier
the traditional dichotomy between education and training, both
concepts being merged into the single term "career education."'
However, there may still he conflict between the traditions
advocates. Increasingly. eduators are accepting the idea that the
proof of a "good" educational experience is employment.
Schools are more and more concerning Themselves with what
happens to their gracuates, some even accepting the responsi-
bility to help graduates find jobs. The resulting close contact
with the world of work should play a key role ir. developing
worker citizens.

C. The Employment Service System and the U.S. Department
of Labor

It would be a mistake to assume that the preparation of
an individual tnrcugh the education system automatically
assures that he will be a part of the labor force. The next step in
e- tering the labor torce after obtaining an education, while
usually not as time-consurninc, nevertheless is not automatic,
nor even easy. An individual must convince an employer that
there is a need for his service. V:ith the development of the
public employment service (ES) system, we have the second
major element of a human resource development establishment.

1. Its Evolution

Until the 1930s, job hunting and placement were hap-
hazard. Most people were hired off the streets or through
friends, though some firms had developed fairly sophisticated
personnel departments to screen job applicants. Private employ-
ment offices existed for certain kinds cal jobs but were fre-
quently characterized by exploitation of the job seekers. During
World War I. a n public employment service was
organized to meet or demands of that period. However,
during the 1920s it allowed to atrophy almost to a point of
extinction. Under the authority of the 1Nagner-P_ ,user Act of
1933, the beginnings of a new national employment system
were laid, with state employment services to be financed on a
matching basis from general funds. In 1935, the Social Security
Act was passed, establishing the basic system of today. States
had the opportunity of establishing employment services to be
financed 100 percent out of federal funds coming from a
federal unemployment compensation tax on employers. All
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states eventually took advantage of the opportunity and estab
lished si.ite employment service agencies.

During the .remamder of the prewar years, these state
services were mainly concerned with screening welfare and
work-relief participants through the application of "ready,
walla q, and able-to-work" tests. The system was federalized
shortly after the outbreak of WOrid War II, being placed under
the War Manpower Commission and given the responsibility to
allocate scarce manpower. Following the war, the Employment
Act of 1946 was passed, declaring that:

It is the continuing policy and "responsibility of the
federal government to use all practicable means con
sistent with its need and obligations and other essential
considerations of national policy with the assistance and
cooperation of industry, agriculture, tailor, and state and
local governments, to coordinate anti utilire all its plans,
functions and resources for the purpose of creating and
maintaininc,. in a manner calculated to foster and pro-
mote free competitive enterprise and the general welfare,
conditions under which there will be afforded useful
employment opportunities, including selfemployment,
for those able, willing, and seeking to work, and to pro-
mote maximim employment. production, and
purchasing power.

Despite this legislative injunction, the service was allowed
to atrophy again, its primary function being an "unemployment
agency" responsible for handling unemployment compensation
claims and matching a few job orders with the available
workers.

In 1958, Secretary of Labor James P. Mitchell gave a
speech in 'which he criticized the service for failing to act
adequately as a placement agency. This criticism released several
forces which began to develop the service into what is des-
ignated by some authorities as a "community manpower service
center," with its major function "human resource develop-
ment." In some states, it has virtually become such, while in
others, it remains as the "unemployment office."
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2. Organization and Functional Operations of they
Eniplolnilent Service

Beginning in 1962, in response to the "manpower revolu
non" of that decade, ES b1.2gan to take on expanded responsi
bility as a manpower agency concerned with all aspects of man-
power. Each employment center was to become a community
manpower center, operating within a state- and nationwide net-
work. To achieve its goal of a more efficient labor market
involved not only in the employer's interest but also in that of
the clients, ES was required to become associated with em-
ployers, unions, schools, and community development efforts.
With the plethora of manpower programs of the 1960s, its in
volvement would have to expand to include the myriad of
federal manpower programs as well as programs providing an
ciliary services. No longer was ES to merely wait for jobs to be
listed with it. It was to seek new job orders and to place clients.

To accomplish its goals, ES has had the traditional tools
of testing, counseling, referrals, and payment of unemployment
compensation. Beginning with the "war on poverty," it has
been expected to assist clients not meeting employer standards
by working with vocational educators to establish training
courses in fields where there is "reasonable expectation of em-
ployment." In addition, ES is to recruit zinc! screen unem-
ployed and underemployed persons for those training programs.
Training is then to be followed by placement efforts.

Another tool is "relocation." ES has had limited funds to
use in assisting clients to relocate, moving from areas of high
unemployment to areas of manpower shortages or low unem-
ployment. When coupled with education and training. it has the
potential power to improve the functioning of the labor market.
Unfortunately, ES funds have been too limited to contribute
significantly to the solution of unemployment.

For a time, ES was so concerned with its antipoverty
client orientation that it ran the danger of losing the confidence
of the employers who became wary of ES referrals. Recently,
however, the service has moved to a more balanced position,
that of providing the best possible service to all eleMents of the
community, and employers are increasingly using ES services.
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Federal agencies and contractors are required by law to list job
openings with ES.

Some of the activities of the Office of Economic Oppor-
tunity (0E0), especially the Community Action Agencies
(CAA), in setting up competitive service centers which reached
out to the youth and the poor, induced ES to add to its services
Youth Opportunity Centers (near central city ghettos) as well as
other "outreach" activities, seeking out potential clients hesi-
tant to come into ES centers. Minority consultants were added
to whom racial minorities could better relate.

In 1968, ES was given responsibility to provide man-
power services to Concentrated Employment Programs (CEP),
to train and place welfare recipients in the Work Incentive
(WIN) program, to recruit disadvantaged people for JOB Oppor-
tunities in the Business Sector (JOBS), and to lead in the estab-
lishment of CAMPS.

Considerable internal turmoil was involved in these
changes and additions, resulting in the elimination of the
Bureau of Employment Service and the cr'ation of the U.S.
Training and Employment Service of the Manpower Administra-
tion. State employment services were to relate to the federal
government through the regional manpower administrators and
thence to the Manpower Administration.

For the unemployment offices to become community
manpower service centers, considerable changing of funding and
philosophy was required. The transition has been made more
difficult, though not impossible, by the fact that state offices
operated under both state and federal laws. Although federal
financing tends to give federal authorities some power over state
activities, the fact that the system must operate under state civil
service and state legislatures often makes it more difficult for
federal officials to implement their ideas. The conflict is not
only between state and federal officials, however, for in the
past several years sharp disagreements have occurred at the
federal levied between "old line" ES personnel and those who
are pressing the community manpower service concept. The in-
volvement of ES activities within the line authority of the Man-
power Administration of DOL may be onerous to some, but it
enhances the role of state ES agencies as manpower service
agencies.
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DOL has decentralized its activities to a great extent, and
the regional manpower adm;nistrator is being given the major
responsibility for promoting and monitoring manpower pro-
grams within his region. A large proportion of DOL and 0E0
manpower money is apportioned to the regional offices. The
regional manpower administrator will, in turn, apportion it to
state and local manpower planning councils.

The national Manpower Administration is advised, in
part, by the National Manpower Advisory Committee (NMAC).
While the NMAC has no administrative power, it can and does
make its influence felt on policy questions. This advisory body
also advises, though less effectively, the secretary of HEW on
his manpower responsibilities. The regional manpower admini-
strator also has an advisory committee which advises him on the
application of policy to the region. This regional committee also
serves in an advisory capacity to the regional director of HEW.
Its chairman also serves as an associate member of NMAC,
giving a regional input to NMAC.

While on the state level, ES has served as the primary
agent for planning DO L's manpower programs, this function is
in the process of being changed with the development of the
state and local manpower planning councils that serve as the
manpower planning arm of the governor and local elected
public officials. However, whatever the outcome, ES will still
play a very powerful role. In local areas it will probably con-
tinue as a prime deliverer of programs for human resource
development because of its presence throughout community-
based employment offices.

D. National Manpower Prograrns

In addition to the manpower revolution of the 1960s and
its demands for changes in the human resource development
system, a third dimension was added which was to make its
mark upon the- other elementseducation and the employment
service. Until the 1960s those two elements constituted the
whole. But in the minds of some, they were not responsive
enough to the needs of this new era of rapid change which had
left behind about a fifth of the population, the poor of the
nation. The result was the creation of national manpower pro-
grams with the purpose of optimizing the manpower contribu-
tions of the nation's population. Because of past neglect, special
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attention was focused on those sectors of the population ex-
periencing the greatest difficulty in becoming an effective part
of the labor force.

1. Manpower Development and T'aining

Tne first really significant element of this new dimension
of the human resource development system was MDT, created
by the Manpower Development and Training Act of 1962
(MDTA).

Human Resource Development (HRD) requires a linking of
ES with the education establishment. A key rnechanis;i for
accomplishing this has been the enactment and administration
of MDTA. Conceived as a temporary program to train persons
unemployed as a result of technological change and later
adapted as a part of the "war on poverty," MDT has shown its
staying power and flexibility by assuming a leadership role in
HRD. While it has responsibility for vocational-type training
for the adult population in general, its major emphasis is on the
disadvantaged portions of the population.

Under MDTA, administrative responsibility is shared by
the secretary of HEW and the Secretary of Labor. DOL, acting
through the state employment servicc-.., establishes the need for
training by identifying people eligible for and requiring training
and the occupations in which there is reasonable expectation of
employment. Within HEW, the division of MDT of USQE is
responsible for administering manpower institutional training
programs to meet the objectives under Title II of the Act.
Specifically, each state employment service has designated an
MDTA coordinator and each state school office an MDTA
supervisor, usually within a division of vocational and technical
education. These two coordinate MDT for the state. MDTA has
made possible a variety of major innovations in the HRD system
which are of interest to the manpower planner. These innova-
tions are:

(1) Innovative.techniques and material for those lacking
adequate communicative and computative skills

(2) Use of adult basic education to upgrade the general
educational level of trainees
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(3) Bilingual basic education and skills training for
those who must learn English as a second language

(4) On-site testing to determine education areas which
need strengthening as well as to determine occupa-
tional abilities anci interests

(5) On-site counseling to assist students to meet
successfully their navv challenges, and especially to
help in making occupational choices

(6) Open admissions, idmitting all persons referred by
agencies, regardless of educational background

(7) Open-entry/open-exit institutional training using
modular units, admitting students at any point in
the course and allowing them to exit at any time

(8) Development of occupational clusters, permitting
greater flexibility on the part of the trainees in the
selection of an occupation

(9) Association of skill centers with colleges en-
couraging MDTA students to enroll in allowable
courses with regular college students. The acquisi-
tion of a G.E.D. has become possible, and some
MDTA students are encouraged to continue for a
college degree.

Perhaps one of the most important contributions to the
range of institutions available to the H RD system has been the
MDTA skill center and its emphasis of institutional training for
disadvantaged persons. MDTA has provided a basis for funding a
variety of environmental manpower training programs and will
continue to be a resource of considerable value to the man-
power planner.

,addition to the institutional programs and courses
located at various education institutions and at independent
skill centers, MDT has established on-the-job training (MDT-
OJT) programs with employers in which employers are reim-
bursed for training costs through the state ES. During slack
labor market periods, employer response has been less than
enthusiastic. However, during tight labor markets, employer
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enthusiasm increases considerably. Overall, OJT constitutes
roughly one-half of the MDTA enrollment. In addition to MDT
(institutional) and MDT-OJT, there is an individual referral pro-
gram. Where institutional training is needed but there is insuffi-
cient demand to warrant the establishment of special classes at
an institution, individuals can be referred for training to existing
programs. MDT is expensive primarily because it involves living
stipends in addition to covering direct educational costs, but
such arrangements do assist those who could not afford addi-
tional training without such help.

2. Vocational Rehabilitation

An additional resource which is of some importance to
the manpower planner is the Vocational Rehabilitation Pro-
gram, not only in its preparation of people for employment but
also in the example of success it provides in human rehabilita-
tion. This program is an employment-oriented activity whose
goal is employability. Although it offers both skill development
and job creation, its special significance is the process by which
access to employability services and employment is achieved.

The vocational rehabilitation program each places in
competitive emplojment a large number of disadvantaged
persons, making it one of a small number of effective programs.
The high success rate is built in because the process begins with
careful evaluation of the potential employability of the client.
When employability is determined, the Rehabilitation Services
Administration has, within a single program, the authority to
fund nearly any activity related to employment for any eligible
client. Essentially any service that contributes to achieving the
individual's employment objective is acceptable, including: (1)
comprehensive evaluation, both psychological and medical; (2)
medical, surgical, and hospital care and related therapy to
remove or reduce disabilities; (3) prosthetic devices; (4) counsel-
ing and guidance for Vocation adjustment; (5) training; (6)
service in comprehensive or specialized rehabilitation facilities;
(7) maintenance and transportation; (8) tools, equipment, and
licenses needed for work or in establishing a small business; and
(9) placement and follow-up. Eligibility, too, is broad, having
expanded from the ph-fsically handicapped to the mentally
handicapped, and more recently to behavioral disorders
characterized by deviant social behavior or impaired ability to
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carry out normal relationships with family and community
which may result from vocational, educational, cultural, social,
environmental, or other factors.

The key element of the program is a personal relationship
between a client and a trained counselor, equipped, as it were,
with a blank check to purchase whatever medical, educational,
or other services are needed to successfully place the client in
'satisfactory employment. After evaluation to ascertain potential
employability and to determine handicaps and strengths, the
counselor and client jointly work out an employment plan
merging the client's interests and realistic possibilities for
employment. The program is usually locally administered by a
state social services department, education department, or as a
separate entity. A few states have created departments of
human resources which encompass the rehabilitation function.

It is of considerable importance for the manpower
planner to establish close ties with the Vocational Rehabilii
tation Agency.

3. Public Employment Programs

Long advocated by manpower experts, an important and
growing part of national manpower programming are programs
offering the unemployed and disadvantaged jobs with local and
state governments, either temporary or permanent, to be
financed by federal funds.

Public Service Careers (PSC) is aimed at opening entry-
level public jobs to the disadvantaged by revising the nature of
tasks performed to eliminate unnecessary barriers to employ-
ment. Additionally, efforts are made to eliminate arbitrary
merit or civil service system requirements which effectively bar
the disadvantaged from public service. Funds are provided for
training of program enrollees and some supportive services.
Stipends or subsidy to the employing unit are not included.

The Emergency Employment Act of 1971 (PEP) provides
a new and probably permanent addition to the arsenal of man-
power resources. Public service employment funds are allocated
to cities, counties, and states to pay up to 90 percent of the
wages and benefits for new public service jobs in areas of critical
public concern. Persons hired with these funds must be unem-
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ployed for at least 30 days (in the case of rehires) and seven
days (in the case of new hires). Special requirements exist for
underemployed persons. Special preference is given to Un-
employed Viet Nam veterans, graduates of manpower programs,
and high-technology and professional manpower. Unfortu-
nately, minimal funds are provided for training purposes under
this Act. The program requires that individuals be moved
eventually to permanent-type jobs. Since pollution control is

one of the most critical public service needs, the PEP program,
by making federally financed public employment slots possible
in the area of environmental management (including water
quality), may have a major impact in adding to the flexibility of
environmental manpower planning. Such inclusion, however, is
not automatic but must be sought.

4. Other National Manpower Programs

There are a number of other categorical manpower pro-
grams which constitute less important resources to the environ-
mental manpower planner within the HRD system. Neverthe-
less, they should be understood. Those programs authorized
under the Economic Opportunity Act, such as Neighborhood
Youth Corps, Job Corps, Operation Mainstream, and Special
Impact, may be of some use to the manpower planner con-
cerned with environmental careers.

The Work Incentive Program authorized by 1968 amend-
ments to the Social Security Act, which is aimed at moving
welfare recipients into productive employment, may be difficult
to adapt to environmental careers under existing conditions;
however, the resourceful planner may find it of some value.

5. Need for Coordination in Manpower Programs

This seemingly endless expansion of manpower and man-
power-related programs produced considerable confusion and
conflict. A myriad of agencies and programs with varying re-
quirements and benefits were competing for the same clientele.
Local agencies were faced with an increasing variety of pro-
grams and funding sources. In the closing month of fiscal year
1966, the announcement of cooperative state manpower plan-
ning was made, the result of leadership by the Manpower
Administration of DOL but in cooperation with HEW. This
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planning effort vvas to become CAMPS k.vhich was descr ,bed in
Chapter One.

E. Illanpotver Development dn(1 Training in the I'llato Pollution
Calif-of Field

hhe education system usually provides the (metal educa
Lion reouired for persons entering the water pollution control
field at the lower !ever entry positions. A number of post high
school institutions might possibly provide the training in water
pollution control needed by the professional and technical
workers, either entry or upgrading, without any federal en
couragement. However, in an industry as uncertain as water
pollution control, because of its dependence upon relatively
unpredictable legislative and executive decisions, training for
specific occupations in the industry would be highly speculative
and risky. It has therefore been necessary for an agency of
government to help assume the financial risks inherent in such
training program:;. This function OWP has assumed, helping to
direct national resources into their areas through its training
programs, both in house and outof house. The training activi
ties of MDS fall into three basic categories: training grants,
direct training, and interagency training programs.

OWP Training Grants

It will be helpful to summarize the internal education and
training programs now being offered by OWP in order to indi-
cate the directions in which MDS is moving to support water
pollution control activities. This staff is developing a fully in-
tegrated training approach which incorporates remedial educa-
tion programs as well as beginning, intermediate, and advanced
programs in training water pollution control personnel. For
applications or information write to: Chief, Academic Training
Branch, Manpower Development Staff, Office of Water Pro-
grams, Environmental Protection Agency, Washington,
D.C. 20460.

a. Graduate programs. Within the general category of
training grants, there are several subprograms. The first is gradu-
ate training programs in water pollution control and water
quality management. These training activities, authorized by the
Federal Water Pollution Control Act of 1956, as amended, pro-
vide that EPA/OWP will maintain a grant-in-aid program aimed
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at assisting public and private institutions in establishing, ex
panding, or improving training opportunities for persons in
terested in careers or research, teaching, administration, and
general service in water pollution control. Individual support is
provided through such training programs in the form of stipends
and allowances for individuals obtaining professional degrees
leading to careers in the field of water pollution control or the
management of water quality. The basic program requires the
possession of a bachelor's degree, normal eligibility for
admission to graduate school, and appointment on a full-time
basis.

The graduate training program is basically aimed at pro-
ducing professional personnel in four general careers in water
pollution control: (1) environmental engineers; (2) aquatic
biolAists, water chemists, and chemical engineers; (3) admini-
strators and planners; and (4) economists and other social
scientists. In addition to stipend support of trainees, grants may
also be made to institutions which offer the training program
for the purpose of improving the staff and facilities. Under the
grant-in-aid program, a variety of special areas is covered, in
cluding: sanitary or agricultural engineering, limnologY,
aquatic-ecology, wildlife biology, zoology, and oceanography.

In addition to the full-tinie graduate training, short-term
programs are offered which provide upgrading and skill im-
provement capacity to working professionals. Furthermore,
attempts are being made to service those engineers from such
fields as aerospace and electronics who, for a variety of reasons,
have found difficulty obtaining employment in recent months
and hope to find employment in the water pollution control
field.

b. Research training fellowships. In addition to graduate
training programs, the Federal Water Pollution Control Act of
1956 provides that OWP may maintain a grant-in-aid program to
increase the number and competence of trained specialists
engaged in research and other activities related to the control of
water pollution and the maintenance of water quality. As a
result, OWP has made available a limited number of research
training fellowships for study in the fields of engineering, physi-
cal science, biological science, and some socioeconomic disci-
plines. The applicant must have a bachelor's degree, must have
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completed 30 hours of graduate study at a recognized institu
tion of higher education, and be accepted for admission in an
appropriate institution. These fellowships are generally awarded
for a 12-month period, and the research fellow is expected to
pursue a program on a full-time basis. Support for longer
periods is available. Post-doctoral fellowships are also available
for those with doctoral degrees.

c. Undergraduate training grants. Enactment of the
Water Quality Improvement Act of 1970 specifically provided
for undergraduate training grants to institutions of higher edu
cation which agreed to provide training to individuals planning
to enter an occupation which involves the design, operation, or
maintenance of wastervvater treatment works. Training grants
may be awarded to two-year, post-high school institutions for
demonstration programs in the operation, maintenance, and
management of treatment plants. Demonstration programs at
the baccalaureate level to train individuals in the design of treat-
ment works are also fundable. Individual scholarships for under-
graduate study are authorized under the law and will be ;Tiro-
vided by the granting institutions.

d. Operator/technician training grants. Improvement Sec-
tion 5(g)(1) of the Water Quality Act of 1970 makes possible
the support of:

(1) State training grants to upgrade plant personnel

(2) Advanced waste treatment training

(3) Instructor training

The basic objective of Section 5(g)(1) is to plan, devise,
implement, and fund training programs that will assure an
adequate supply of skilled subprofessional manpower to operate
and monitor wastewater treatment collection and distribution
systems. Specific programs that are included in this program
are:

(1) Coupled OJT training programs utilizing both class-
room instruction and on-the-job training

(2) Variations of classroom training with in-service,
hands-on training
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(3) Correspondence or extension courses followed by
"over-the-shoulder"-type instruction

Highly specialized technical training for high levels
of plant personnel, such as phosphorous removal
techniques and instrumentation training

(5) Decision-maker seminars to acquaint civic officials
with training efforts

Combinations of the above; including short-term
refresher courses

(4)

(6)

Pilot grants will be developed in approximately 30 states for
training 1,500 persons.

Additional funds will be allocated for programs that are
national in scope. These programs are initiated by members of
the state and local training branch headquarters staff to fin the
voids left in the overall training effort needed to attain MDS
requirements. These efforts are coordinated with the regions in
order to develop sites to carry on the training. Programs to be
researched and funded under this portion of the commitment
are:

(1) Advanced waste treatment programs for profes-
sional and other interested persons

(2) Training courses for instructors at all levels of our
training programs

(3) National decision-maker conference

(4) Field-study course to provide training for operators
unable to attend regular training sessions

(5) Training courses for operators employed by federal
agencies as a joint effort

(6) Extended aeration courses for operators of small
package plants throughout the country

e. Other technical training grants. MDS has also nder-
taken a ft w innovative technical grants aimed at furthering the
capacity of the Division to perform its function. These activities
include the development of curriculum guides and teacher train-

1548



85

ing systems, the development of programmed instructional
materials, and the promotion of a correspondence course for
treatment plant operators developed by Sacramento State
College.

2. Direct Training

MDS conducts certain programs on a direct basis at
selected institutions in support of water pollution control at
five locations in Ohio, Oklahoma, Georgia, Oregon, and New
Jersey. Additional training courses can be held in other areas.
The objective of the direct training branch is to provide special-
ized training in specific causes, prevention, and control method-
ologies related to water pollution. Training offered under the
Direct Training Branch is usually not offered or readily available
elsewhere in these specialized subjects.

Specific training is provided in the planning, develop-
ment, and management of wastewater treatment facilities.
Training programs are aimed at improving the operation and
maintenance of wastewater treatment facilities and support and
supplementary state and local programs of operator training.
Direct training programs typically focus upon those individuals
in supervisory, managerial, or training levels who are in a posi-
tion to transmit their knowledge to others whom they supervise
or with whom they work.

It is expected that this training will lead to rapid applica-
tion of new research findings, increase skills of technical and
professional personnel, and train new employees recruited from
other professional or technical areas in the special skills required
in water pollution control. Scientists, engineers, and recognized
authorities from other EPA programs, other government
agencies, universities, and industry supplement the training staff
by serving as guest lecturers and special consultants.

Most training is conducted in the form of highly tech-
nical, short-term courses of one or two week's duration. The
scope and level of these courses is designed to meet specific
practical features of wastewater treatment plant design end
operation, water quality evaluation in field and laboratory, and
technical and administrative aspects of water quality manage-
ment and water pollution control.
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3. Training Programs under Interagency Agreements

MDS, through its state and local manpower development
branch, has undertaken a variety of initiatives aimed at meeting
the critical shortage of trained operators in wastewater treat-
ment plants at the state and local levels. It has participated
actively in the CAMPS program, developing four programs
funded cooperatively with DOL, HEW, and OFO.

a. Coupled classroom and on-the-job training programs.
MDS along with MDTA has developed a combination of class-
room and on-the-job training programs under subcontracts with
states, municipalities, councils of governments, colleges, univer-
sities, and special wastewater districts. This program currently
trains approximately 1,000 operators annually-70 percent of
whom are undergoing upgrading training while 30 percent are
new entries. These training programs vary from 22 to 44 weeks
in length, depending upon local assessment of conditions and
needs. Al! provide essentially the same basic instruction and
training in subjects such as mathematics, science, communica
tions, plant operations, laboratory techniques, and maintenance
practices. Through cooperative arrangements between the train-
ing institutions and publicly owned local wastewater treatment
facilities, trainees receive part of their training at these latter
facilities. Certificates of proficiency are issued in the program,
and in most cases those operators who take upgrading training
have received salary increases. The program is administered on
the basis of subcontracts with states, major municipalities, or
councils of the government and with direct grants to universities
and special wastewater districts. Coupled classroom and on-the-
job programs are now being carried out in about half of the
states in the nation.

b. Regional institutional training programs. In addition
to the state and local levels' coupled programs, OWP has ini-
tiated a series of regional full-time training programs based at
community colleges or vocational schools in critically situated
areas of the country. Regional centers in New Jersey, Maryland,
Florida, Ohio, Colorado, Missouri, Iowa, and Louisiana offer
short-term courses approximately 22 weeks in duration. Enroll-
ment in the regional centers is generally limited to approxi-
mately 40 trainees per session. Each trainee receives approxi-
mately 440 hours of formal classroom instruction and 440
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hours of related hands-on training in a cooperating wastewater
treatment plant. Subsistence allowances are paid to the trainees
by DOL through MDTA.

c. Transition training programs. An additional experi-
mental program has been developed which is aimed at ser-
vicemen returning to civilian life. This program, operated in
cooperation with the Department of Defense, has linked nine
regional military installations to nine local educational institu-
tions offering courses in wastewater treatment plant operation
in Maryland, North Carolina, South Carolina, Hawaii, Washing-
ton, Ohio, and California. Two additional programs are being
developed overseas in Korea and Germany. Sewage plants
located near the training institutions and military bases are
utilized during the course. The course is open to servicemen
during their last six months of duty.

d. Public service careers programs. Using the Public Ser-
vice Careers Program in 1971-72, MDS has been engaged in the
training of approximately 400 new wastewater treatment plant
operators for existing job vacancies and upgrading the skills of
500 employed persons in Alaska, South Carolina, Texas,
Virginia, Wisconsin, and the Virgin Islands.

4. Related Environmental Training Programs

Related environmental training programs are offered by
the Environmental Control Administration, Radiological Health
Training Branch, Solid Wastes Management Office, Air Pol-
lution Control Office, and all of EPA. In addition, related pro-
grams are offered by the National Institute of Occupational
.Safety and Health, the Food and Drug Administration, and the
Center for Dicease Control of the Department of Health, Educa-
tion and Welfare.

5. Involvement with CAMPS

OWP, the first office within EPA to become involved in
the CAMPS planning, participated in the issuance of ICA No.
72-1; and EPA personnel, largely out of OWP, have been
appointed to serve with regional CAMPS committees.
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In its CAMPS planning document, OWP states that the
Manpower Development Staff program is:

(1) To encourage and assist agencies, institutions, and
individuals in conducting courses dealing with en-
vironmental pollution

(2) To increase the number and proficiency of persons
employed as treatment operators

(3) To schedule courses of EPA facilities for profes-
sionals and subprofessionals

(4) To provide grants to schools or individuals for sub-
professional training

To assure inclusion in CAMPS planning on the state level,
the state environmental authorities must seek representation on
the state CAMPS committee or manpower planning councils.
Because of the emphasis of MDTA and a member of other
manpower programs on serving the "disadvantaged," environ-
mental authorities should give serious consideration to develop-
ing recruitment and training plans, enabling people in this
category to become environmental control personnel. This may
require some restructuring of job content and added flexibility
in training programs.

F. A Model for Cooperative Human Resource Development
Planning

An important function of the manpower planner is that
of providing a bridge between the area he represents and other
professional fields. When employed by a state agency or in a
particular industry, be it health care, transportation, or improv-
ing environment quality, the manpower planner has a dual
responsibility. On the one hand he must understand the tech-
nical operations and needs of his own industry in order to
adequately interpret his industry to other agencies and profes-
sions. He must also become familiar with the human resource
agencies his organization might use in meeting its manpower
requirements. The more expert the manpower planner can be in
assessing his industry's manpower needs, the greater will be the
opportunity for precision and confidence in his translation of
these needs into terms and concepts useful to eciuuatic,sna!
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administrators, curriculum developers, and training institutions.
As a bridge builder, the manpower planner can provide an
administrative paradigm for human resource development
through cooperative planning.

Cooperative planning has already begun in the water pol-
lution control field in both the national and the regional offices
of EPA. It is suggested that further cooperation between
regional manpower representatives, from the appropriate federal
agencies, be encouraged by fostering a "team approach" to
planning at the regional and state levels. The three federal
agencies most concerned with developing trained manpower for
water quality and environmental management include the Man-
power Administration officers in DOL, the USOE, and, of
course, the OUP.

This team approach can also be fostered by regionai rep-
resentatives at the state and local levels by setting up situations
which bring appropriate state and local representatives together
to jointly plan development of the needed human resources.
The state agency representat 'es would include the state super-
visor for manpower programs in the state employment office,
the manpower specialist for vocational education in the state
office of education, and the state water pollution control
agency person most concerned with the proper staffing of
wastewater treatment facilities and similar areas of manpower
need. It will also be to the advantage of the water quality man-
power planner to be involved in the manpower planning and
coordinating activities of the state and area manpower planning
councils or CAMPS committees. The simple model illustrated in
Figure 3.1 shows the relationship of those agencies that should
be involved in manpower planning for the water pollution con-
trol field.

The chief advantage to be derived from this "team
approach" to planning can be seen in the potential for each
agency to profit from the experience and information pool of
the other two agencies. DOL and the state employment services
possess considerable expertise in measuring demand in the labor
market and making job and salary evaluation, while the voca-
tional education staff is familiar with the resources and capa-
bility of regional, state, and local training institutions. The man-
power planner representing an environmental agency is in an
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ideal position to facilitate communication and program plan-
ning between his own agency and the two federal and state
units most concerned with employment and training, and the
manpower planning councils can help relate water quality man-
power planning to the overall manpower planning and activities
of the state and local areas.

MANPOWER PLANNER FOR THE STATE ENVIRONMENTAL
PROTECTION AGENCY OR THE STATE WATER
POLLUTION CONTROL AGENCY

STATE SUPER-
VISOR FOR
MANPOWER
PROGRAMS
STATE EM-
PLOYMENT
SERVICE

v
EFFECTIVE
MANPOWER
PLANNING

AND
HUMAN RESOURCE

DEVELOPMENT

MANPOWER SPE-
CIALISTS, STATE
DEPARTMENT OF
VOCATIONAL
EDUCATI ON

STATE MANPOWER
PLANNING COUNCIL

Figure 3-1. A Model for Cooperative Human Resource Development Planning
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CHAPTER FOUR

MANPOWER PLANNING FOR MUNICIPAL
WASTEWATER TREATMENT PLANTS

A. Introduction

B. Manpower Planning ProcessAn Overview

C. Seven Steps for Manpower Planning in Municipal Wastewater
Treatment Plants

1. 'Describe that segment of the water pollution control
field for which manpower training is being per-
formed.

2. Determine the relationship between the objectives of
the state water pollution control agency and the
objectives of manpower planning.

3. Determine selected characteristics of current and
expected employment.

4. Analyze manpower problems.

5. Develop training plans and action steps in response
to current and expected manpower training needs
and manpower problems.

6. Develop and maintain a data system.

7. Monitor and evaluate all of the manpower planning
process.
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CHAPTER FOUR

MANPOWER PLANNING FOR MUNICIPAL
WASTEWATER TREATMENT PLANTS

A. Introduction

In this chapter the focus is narrowed to manpower plan-
ning for a specific source of employment in water pollution
control. Because of the limited resources available to the man-
power planner in a state water pollution control agency and the
initiatory aspects of this planning effort, our approach will not
be as detailed as we might like. Furthermore, the development
of the manpower planning techniques will be made within the
instithtional framework already established, or in the process of
being established, by OWP and the conceptual framework
implied by the methodology employed in the recent DOLEPA
survey of employment in wastewater treatment plants.

Though the exposition in this chapter is primarily in
terms of a single occupation, that of wastewater treatment plant
operator, the analysis can be applied to most, if not all, occupa-
tions found in a wastewater treatment plant.

B. The Manpower Planning Process An Overview

The objective of manpower planning for wastewater
treatment plants is to ensure that the right number and the right
kind of people are in the right place at the right time. The
primary function of the manpower planner is to develop man-
power information and training plans to ensure that this ob-
jective is continuously satisfied.

To assess whether the planning objective is being satisfied,
the planner must first define, or have defined for him, what the
"right number" and the "right kind" of people are. The defini-
tion of what constitutes the right number of people is related to
what has been called the level of "recommended employment,"
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while the definition of the right type of people is related to the
qualifications workers should have when occupying positions
within wastewater treatment plants. Determining the right place
and time for employment requires the optimal placement of
workers both spatially and temporally. This aspect of the man-
power objective recognizes that elements of change impinge
upon those processes that affei t manpower conditions and
should be taken into account by the manpower planner.

The major aspects of change that affect manpower con-
ditions in wastewater treatment plants are the growth in the
number and size of the plants, the change in technology of
wastewater treatment, and the various elements of transforma-
tion that occur within a given level of employment. Over time
both the number and size of wastewater treatment plants have
increased. As such changes continue, they wilt generate an on-
going need for additional manpower. In addition to this source
of growth in the level of employment, more manpower will be
required to fill positions vacated by individuals who, for a
variety of reasons, terminate their employment. As changes in
the technology of wastewater treatment occur and as changes in
water quality standards call for more reliability in the perform-
ance of wastewater treatment plants, not only will additional
manpower be needed, but the qualifications of many of those
currently employed will have to be updated. All of these
changes will require imaginative additions to existing training
programs.

When the manpower planner has assured himself that he
is familiar with the definitional and descriptive aspects of
employment in wastewater treatment plants, he must then
determine in a quantitative sense whether the objective is cur-
rently being achieved and whether or not it will be achieved in
the future. This will require that the manpower planner not
only measure and assess characteristics of current employment,
but also project future employment characteristics.

If the manpower objective is currently being satisfied, the
planner must determine whether existing and expected future
manpower programs, as tempered by his expectations of future
manpower conditions, are sufficient to guarantee that the ob-
jective will be continuously satisfied. If the objective is not
being satisfied, or if existing programs are judged inadequate to
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ameliorate projected future problems, the manpower planner
must determine the nature and possible cause for such failure.
Having made such a determination, he must develop, or assist in
the development of, those programs that will eliminate, or at
least reduce, current and anticipated future manpower
problems.

To measure and project selected characteristics of em
ployment in wastewater treatment plants, the manpower plan-
ner must collect and draw conclusions from certain data. These
tasks require that the planner establish a system for collecting,
storing, retrieving, and analyzing data. The collection of data
for inclusion in such a data system implies that there is a body
of data deemed important to collect and that an analytical
framework exists, whether stated explicitly or residing im
plicitly in the actions of the planner, that serves as a guide in
determining which data are relevant.

The analytical framework used in this manual is dual but
interrelated. We are concerned with recommended employment
while also being concerned with budgeted and actual employ-
ment. In the DOL/EPA survey of employment in wastewater
treatment plants, the three types of employment are identified
and measured. Recommended employment is that which, if cur-
rently used, would maximize the establishment's efficient
operation. Budgeted employment is that revel budgeted by the
government, a unit responsible for the operation of the waste-
water facility. Actual employment is simply the number of in-
dividuals employed by the facility at the time the survey
questionnaire was completed.

Historically there have been differences in the numbers
associated with these alternative measures of empioyment.
Recommended employment is based upon enqineering and
other technological considerations, while budgeted and actual
employment is determined by the various economic forces
that impinge upon the demand and supply for positions in
wastewater treatment plants. The number of people actually
employed in a given occupation will be determined by the jux-
taposition of demand and supply forces, where those various
forces subserve under the demand for workers are affected, in
varying degrees, by the technological considerations that deter-
mine the level of recommended employment. The level of
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actual employment for a given occupation within wastewater
treatment plants will be related to such variables as: (1) the
budget for the plants, (2) wages paid within the occupation, (3)
wages paid in occupations requiring similar skills and education,
(4) the effluent (in mgds) of the plant, (5) water quality stand-
ards, (6) certification requirements for operators, (7) nature of
labor market for that area in which the plant is located and
from which it is expected to draw its labor supply, and (8)
general nature of working conditions.

Wastewater treatment plants are operated by personnel
employed by local municipalities, the officials of which also
determine the operating budget for the facility. It is from this
budget that money is made available to employ individuals to
operate the plant. For given values of other variables that affect
the employment of a particular type of labor, it is reasonable to
expect that the larger the budget allocated to the plant, the
more employment there will be. Because of this, the size of the
budget is among the more significant variables that determine
the amount of employment within a plant. It is, for example,
one of the important variables which determine how close
actual employment is to recommended employment. Within a
given budget, however, other variables will have an important
effect on the level of actual employment.

Wages paid to operators, especially in relation to wages
paid to individuals of similar skill and educational attainment
working in other occupations, will be a significant determining
factor in both the number of people who are sought by the
managers of the wastewater facility and the number of people
wishing to work there. Working conditions, which contain a
variety of possible configurations, will be an important factor
in determining the desirability of work within a wastewater
treatment plant and will, therefore, affect the level of employ-
ment that can be achieved with a given wage rate.

The effluent of a wastewater treatment plant, both in its
quantity and quality, is an index of the number of gallons of
water treated and the type of treatment used. In Chapter Two,
we documented the growth in the quantity of pollutants being
produced and the growth of the wastewater treatment plants to
treat these pollutants. Each of these factors implies that the
number of gallons treated will increase over time. Furthermore,
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the type of treatment has changed over time; one of the most
recent examples of which are new methods for phosphorus re-
moval. It is reasonable to assume a positive relationship between
the amount of water treated in both of its dimensions and the
quantity of operators demanded; thus as treatment increases,
and no changes in technology occur, we should expect an
increase in the level of recommended employment.

Entof ciric,i certain laws and regulations to increase water
quality will have two separate effects upon employment. As
water quality standards are enforced, the amount of water
treated and the degree of treatment will increase with the result-
ing increase in actual employment. In addition, there are exist-
ing regulations which when enforced, give many states the
power to require that budgeted employment be equal to recom-
mended employment. When such laws are enforced and there
occurs an increase in budgeted employment, actual employment
may also increase.

The quantity of labor available for employment within a
wastewater treatment plant will, in the aggregate, L. -letermined
by the number of people between certain ages since only such
people are considered to be potential members of the labor
force. The specific educational and skill requirements for cer-
tain jobs delimit the available number for such jobs as does the
spatial distribution of places of residence and places of work.
There are limitations upon how far people can and will travel to
and from work; thus the labor market for a particular plant will
have a spatial limitation. In time, however, all of these con-
straints might be relaxed as individuals respond to certain
stimuli. Thus the size of the available labor force might increase
as people migrate into a given area or as transportation facilities
improve, or the number of people having a given educational
background might increase as the size and number of various
training programs are increased.

Within the general type of restriction just outlined, the
quantity of labor available to a wastewater treatment plant will
also be a function of the wages paid. In general, the higher the
wage in one occupation (relative to another requiring similar
skills and education and having similar working conditions), the
greater will be the quantity of labor made available for employ-
ment. This increase in the quantity may come about because of
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the added inducement for certain people to travel farther to and
from work or even to change their places of residence to be
closer to the source of higher wages. Higher wages may induce
people to obtain the requisite training for a particular job,
though this will not affect the available quantity immediately
because of the necessary time lags in completing the training.
Higher wages may also affect the size of the labor force by
inducing students to leave school earlier than normal and induc-
ing those not in the labor force, such as housewives and dis-
couraged workers, to enter it either on a full- or part-time basis.

Within the preceding analytical framework, the man-
power planner must determine the number of additional
workers who must be recruited to a particular occupation and
the type of training they should be given. He should also deter-
mine what additional training might be provided for current and
future employees. Training, whether for new or existing em-
ployees, may be of short or long duration and may be for the
purpose of skill improvement or for entry-level jobs. Upon ob-
taining estimates of the number of people receiving the various
types of training, the manpower planner should work in cooper-
ation with training specialists in devising an efficient program
for meeting training needs.

C. Seven Steps for Manpower Planning in Municipal Wastewater
Treatment Plants

To accomplish the basic objectives of manpower planning
requires that certain activities be performed. The performance
of these activities may be viewed as occurring in a sequential
fashion, the order of which, though differing in minor ways
among different planners, would be dictated by a logic. shared
by many individuals engaged in manpower planning. Though
the sequence may be divided into few or many steps, we have
chosen to delineate the following seven discrete steps as descrip-
tive of the planning process:

(1) Describe that segment of the water pollution con-
trol field for which manpower planning is being
performed.

(2) Determine the relationship between the objectives
of the state water pollution control agency and the
objectives of manpower planning.
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(3) Determine selected characteristics of current and
expected employment.

(4) Analyze manpower problems.

(5) Develop training plans and action steps in response
to current and expected manpower training needs
and problems.

(6) Develop and maintain a data system.

(7) Monitor and evaluate all of the manpower planning
process.

The details of how one applies each step may differ
slightly among the various types of manpower, :::nd some plan-
ners may prefer to increase or decrease this number of steps to
allow for more or less detail. Nevertheless, the seven steps pro-
vide a useful framework for initiating a manpower planning
process in the water pollution control field.

1. First Step: Describe that segment of the water pollu-
tion control field for which manpower planning is
being performed.

The purpose of executing this step is to have the man-
power planner become familiar with that segment of the water
pollution control field for which he is conducting manpower
planning. The technological aspects of wastewater treatment
will have important effects upon manpower issues. The man-
power planner must, consequently, become familiar with some
of the general technological aspects of water pollution control.
He should also become familiar with existing job classifications
and requirements.

One of the first things that the manpower planner should
note is that wastewater treatment plants differ by the type of
treatment they perform and the amount of waste water they
treat per day. We shall refer to these two characteristics as the
"type and size" of the wastewater treatment plant. The type of
treatment may be identified by its code number obtained from
a coding, system used, but now in the process of being re-
developed, by OWP. A list of the codes in recent use follows.
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Code Name

20 Primarysettling tanks with no detail
21 septic tanks
22 Imhoff tanks
23 mechanically cleaned tanks
24 plain, hopper bottom tanks
29 Primaryothers and unknown
30 Chemical
41 Secondaryactivated sludge
42 extended 2eration
43 biological filters, fixed nozzle
44 biological filters, rotary
45 intermittent sand filter
46 land disposal
47 lagoons
48 biological
49 Secondaryothers and unknown

The size of a wastewater treatment plant is usually identified
on the basis of the plant's "average day capacity," measured
in mgds. In the DOL/EPA survey, six classifications of size
were recognized: unknown, 0.001-0.999, 1.000-4.999, 5.000
24.999, 25.000-99.999, and 100.000 plus.

Within a wastewater treatment plant several occupations
are found. In the DOL/EPA survey 21 specific occupational
categories were identified and a summary of the job descrip-
tions provided. (In Appendix II, we provide a list and summary
job description of these 21 occupations.) In many states the
number of occupations found within a typical wastewater treat-
ment plant, and the relevant job description, will differ from
those used in the DOLIEPA survey. For example, the DOL/EPA
survey listed two classifications of operatorsOperator I and
Operator IIwhile in some states four or five grades or classifi-
cations of operators exist, all with differing job descriptions.
That such differences exist is not surprising, given the local
autonomy that has existed and still exists in the operation of
wastewater treatment facilities.

OWP is aware of the diversity in both the number and
description of occupations and is now supporting research
aimed at improving our understanding concerning the appro-
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priate number of occupations to designate for wastewater treat-
ment plants, the number of workers that should be assigned to
each occupation, the appropriate job descriptions for each
occupation, and the general education and skill requirements
for each occupation. Such research is not being undertaken
merely to try to standardize job numbers and descriptions, but
rather to provide assistance to local communities in the efficient
staffing of their wastewater treatment facilities. One of the first
results of this research are the "staffing guides" that now exist
in preliminary form.

The engineer who designs a wastewater treatment plant
provides a schedule detailing the number and type of workers to
be employed in each job classification within the plant, if the
plant is to be operated at its design efficiency. (The level of
employment that would occur if these recommendations were
followed is the recommended employment mentioned pre-
viously.) The engineer will have at his disposal the staffing
guides which OWP will shortly make available throughout the
nation. These staffing guides are not intended to represent static
organizational tables, but rather are intended to be flexible
guidelines for staffing complements to be adapted to specific
local situations. These guides also contain an occupational list
for wastewater treatment plants along with a description of the
type of work performed and the skills required to perform such
work for each occupation. The occupational descriptions should
also be considered flexible guidelines to be adjusted according
to what local conditions dictate. A. preliminary sample of a
staffing guide appears as Table 5-1:D in Chapter Five.

Knowing that wastewater treatment plants differ by type
and size, that there has been some attempt to standardize the
job descriptions and occupational structure in such plants, and
that the staffing complement varies according to plant type and
size, the manpower planner should inventory his own state with
respect to the type of facilities currently in operation and deter-
mine whether the occupational titles and descriptions displayed
in Appendix II compare with those currently in use within his
state.

Not only should the manpower planner become familiar
with the different employment requirements and the suggested
qualifications of the various personnel within a wastewater
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treatment plant, he should also determine what training pro-
grams are currently available and what additional training pro-
grams it would be desirable to institute. Aside from the "quali-
tative" aspect of training, the manpower planner should also
determine some of the "quantitative" aspects of training pro-
grams. He should obtain knowledge about the financial re-
sources available for training programs, the capability of exist-
ing training institutions to increase their training loads, the
availability of additional or alternative institutions to conduct
training, and the methods by which recruits for the various
-training programs are obtained.

Some of the specific problems a manpower planner may
identify in recruiting candidates for a training program may
actually have their roots within the occupation, or in the inter
related network of various occupations for which the training is
being offered. For example, if the occupation is one lacking in
opportunity for personal advancement, it will be exceedingly
difficult to recruit and retain employees. If, however, the
occupation or series of occupations can be structured to pro-
vide a "career ladder," then the recruiting, training, and job
stability may be greatly enhanced.

2. Second Step: Determine the relationship between the
objectives of the state water pollution control agency
and the objectives of manpower planning.

The purpose in executing this step is to have the man-
power planner become familiar with the specific objectives of
the state water pollution control agency that might affect the
fulfillment of the manpower planning objective. The presence
of this step acknowledges that the manpower planner must view
himself as an important member of the state water pollution
control team. Certain policies and priorities established by the
state agency affect the specific direction that manpower plan-
ning will take, as may the limitations of those individuals or
agencies that support the manpower planner in the performance
of his duties.

The objectives and goals of manpower planning should be
understood within the broader objectives and goals of a state's
water pollution control program. As discussed in Chapter Three
the federal water pollution control program identifies the state
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water pollution control agencies as playing a central role in
improving water quality. Because of the central role of the state
agency and the effort of the federal and state agencies to work
together, it will often be the case, aside from minor differences
in emphasis, that the objectives of the state program will,
wherever applicable, be the same as those of the federal pro-
gram. The manpower planr.er should become familiar with his
state's programs, particularly Ps they apply to the improvement,
expansion, and operation of existing wastewater treatment
plants and the construction of new plants.

The manpower planner may wish to begin this aspect of
the planning process by collecting and becoming familiar with
the contents of such items as the state's various water pollution
control planning documents, the water quality standards imple-
mentation plans, the legislation authorizing the construction of
wastewater treatment plants in the state, the policy statements
and directives being issued on the state's water pollution by the
state agency, and whatever information is available concerning
past and projected future values of the financial support for
water pollution control programs. This information will provide
the manpower planner with a broad outline of the state's water
pollution control objectives.

In addition to this kind of information, it will also be
useful for the manpower planner to obtain copies of what are
referred to in many states as the "one-year" and "five-year
needs." These documents list a state water pollution control
agency's priorities for building new wastewater treatment plc. is
throughout the state. Such information is based upon the priori-
ties established by the various basin plans that may exist within
the state and the water quality standards implementation plans.

One further piece of information that the manpower
planner should obtain relates to the water pollution control
agency's position regarding the staffing of wastewater treatment
plants. Since the number of people to be recruited and trained
should be based upon actual employment rather than recom-
mended employment, it will be necessary for the planner to
determine whether, in his state, an attempt will be made to
induce.the municipalities that budget for wastewater treatment
plants to bring employment, or at least the number of budgeted
positions, in line with the level of recommended employment.
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He should also be familiar with his state's program for the certi
fication of operators. He should determine the current effects
such a program has upon desirable training programs and the
possible future effects that changes in the program might have.

3. Third Step: Determine selected characteristics of cbr-
rent and expected employment.

The purpose of completing this step is for the manpower
planner to gain knowledge of the various dimensions of current
and expected future employment within wastewater treatment
plants. This knowledge is needed to determine current and
expected future manpower and training needs. An important
aspect of this step is the development and use of an instrument
to collect the data by which to measure the various dimensions
of current and expected future employment. The DOL/EPA
survey is an example of such an instrument and represents the
initial attempt to collect manpower data for wastewater treat-
ment plants.

We shall divide this step into three subsections. In the
first we shall deal primarily with current employment character-
istics, in the second with projecting future employment charac-
teristics, and in the third with calculating additional manpower
requirements.

a. Current employment characteristics. When the survey
instrument is completed, the first task is to determine the value
of the three alternative measures of employmentrecom-
mended, budgeted, and actual. Since both full- and part-time
work exists as a part of actual employment and may exist as a
part of recommended employment, an attempt should be made
to distinguish between total employment (whether it be recom-
mended, budgeted, or actual) and total full-time employment.
If resources permit, data should also be obtained on "full-time
equivalent" employment. For example, if the total number of
workers is 120 and the total full-time workers is 100 with the
20 people working half-time, then there would be 110 full-time
equivalent workers.

The differences among the three alternative measures of
emplcyment should be computed. The difference between
recommended and budgeted employment will be referred to as
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the "budget shortfall," the difference between budgeted em-
ployment -nd actual emp oyment as "vacancies," and the total
of these two, or what is the difference between recommended
and actual employment, as the "employment shortfall." These
shortfalls and vacancies should also be expressed in ratio form,
with actual employment being the denominator, in order to
eliminate scale effects and to facilitate certain types of pro
jections to be discussed below.

In addition to measuring employment totals, the man-
power planner should obtain other characteristics of employ-
ment. In particular, "terminations" and "accessions" should be
measured. Terminations are the number of employees that leave
a particular occupation within the year, while accessions are the
number of people that enter a particular occupation within the
year. (On some occasions such changes are referred to as "turn-
overs:') Terminations determine the number of workers that
have to be attracted to the occupation if employment is to
remain unchanged within the relevant time period, while acces-
sions measure the number of workers attracted to the position.

Terminations consist of several components. Individuals
leave a particular occupation for several reasonsthey die,
retire, quit, are discharged, are promoted within the plant or to
some other plant, or are transferred or request a transfer to
some other plant. Accession, which measures the sources from
which new employees were recruited, also has several com-
ponents. An individual may come to a particular job from what
we shall refer to as "external labor sources." Workers coming
from this source will usually have no direct experience in waste-
water treatment plants and may exhibit considerable variance in
their education and skills. Another component of accession is
that related to those workers who are already employed in a
wastewater treatment plant but who transfer into the occupa-
tion in question. Such transfers may be in the form of a promo-
tion, or an upgrade, insofar as the transfer is to an occupation
requiring greater expertise than the position vacated. Such
transfers may occur from within the same plant or from some
other plant within the state. Transfers may also be "horizontal
transfers," those individuals who transferred from one waste-
water treatment plant to another while keeping the same
occupational title. Although the same occupational title is used,
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ci 'Prent skills may be required. The determining factor in this
m, r would seem to be the difference in the type and size of
pL,:r,t between which the employee transferred.

In Figure 4.1, we illustrate schematically the preceding
process. We also introduce in this diagram some alternative
nomenclature. We shall divide terminations into two major com-
ponentsseparations and transfers outwhere "separations" in-
clude such items as "quits" and "discharges" while "transfers
out" refers to those workers that left their employment in the
occupation in question but did not leave the state's wastewater
treatment system. We shall also divide accessions into two major
componentsnew hires and transfers intowhere "new hires"
are those workers that come from external labor supply sources
and "transfers into" includes accessions due to upgrade within
or between plants and horizontal transfers between plants. We
also illustrate in Figure 4.1 the fact that workers may enter a
particular occupation with or without training though, of
course, the former i= to be preferred.

One additional piece of information that should be
obtained when this step is executed is a detailed education and
work profile of each employee in the uvaste,vater treatment
plants. This information may be difficult for rany manpower
planners to obtain because of budgetary restrictions, and less
ambitious undertakings should be followed. At a minimum, in-
formation should be collected that attempts to assure whether
current employees are qualified for their positions. If certifica-
tion requirements exist, such information will be important not
only for determining the number of current employees that
should have some type of training but also the needed capacity
of any program designed to bring all those employees so re-
quired into certification.

b. Future employment characteristics. The manpower
planner should project the value of all the employment charac-
teristics measured in the preceding substep. A reasonable period
of time over which to make projections of future employment
characteristics is five years because other segments of the water
pollution control field engage in five-year projections. Because
of the time necessary to project the value of future employment
and the lead time necessary to respond to whatever problems
may exist, a period of one or two years is too short a time. This
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is especially true when it is recognized that most of the available
data are annual. Furthermore, the tradition of post-secondary
school programs and the postponement of career choice until
early adulthood appear to dictate a planning horizon of from
three to five years.

The projection of future manpower requirements and
employment can be accomplished by relying uoon data ob-
tained from the survey instrument used to measure current em-
ployment and from certain documents that are related to what
we have referred to in Chapter Two as the construction grants
process.

From among the many activities that occur in the con-
struction grants process, five can be singled out as having partic-
ular significance to the manpower planner. They are significant
either. because certain important information is available at that
time or because it would be desirable to have certain informa-
tion at that time These five activity points are: the basin plan,
the construction grant application, the approval of plans and
specifications, the final inspection, and the operation and main-
tenance annual inspection. Though certain manpower informa-
tion is already available from existing forms, it is the intent of
EPA/OWP to expand the available data base by adding to these
forms questions that are designed to obtain additional man-
power information.

To illustrate the type of information that is normally
available at these five data points, we shall trace the process by
which typical wastewater treatment plant comes into exist-
ence. Initially the need for a wastewater treatment plant, either
a new one or an expansion of an old one, is identified in the
basin planthe first data point. The plant is often identified by
the type and size needed and, as such, will appear on the state's
list of priorities where a date is sometimes given for completion
of such a facility. The use of this information, and the informa-
tion contained in the staffing guides, will enable the manpower
planner to make some preliminary projections for the additional
manpower that will be required to operate this plant. Such a
projection would be of recommended employment.

The second source of information is the engineering
report accompanying the construction grants application form.
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New federal guidelines require that manpower data be made
available in the engineering report. Such information, when
available, can be obtained from those offices in the state dealing
either with operations and maintenance or construction grants.
Should such manpower data not be made available, the man-
power planner can once again use the available information on
the type and size, the staffing guide, and the estimated date of
completion to make preliminary projections of recommended
employment.

The third data point in the construction grants process is
when the plans for the construction of the wastewater treat-
ment plant and the specifications of the plant are approved. At
this point an operations and maintenance manual is usually
available, as is a detailed staffing plan. Upon completion of the
plant, a final inspection is conducted at which time we have the
occurrence of the fourth data point. Up to this point in the
process, only the level of recommended employment has been
available because actual budgetary data have not been available,
and there has been an absence of an employment history from
which to obtain data such as terminations and accessions. When
the final inspection occurs, however, data on budgeted employ-
ment will be available since by the time this inspection is held,
the plant is complete and ready for operation.

After the final inspection, another inspection is per-
formed approximately one year after the plant has been in oper-
ation and represents the fifth data point. This inspection is
normally executed jointly by federal and state personnel from
the operations and maintenance division. It is the intention of
OWP to establish at least an annual inspection of wastewater
treatment plants by state personnel from operations and main-
tenance. Though this inspection was originally designed and
planned on the basis of gathering data on the technological
aspects of the plant's operation, it is the intent of both the
federal operations and maintenance and the manpower develop-
ment staff in OWP to expand this annual inspection form to
collect the data which are pertinent to manpower planning.

Because the new federal guidelines pertaining to the
operation and maintenance, of wastewater treatment plants re-
quire that manpower data be made available at the data points
listed above, the manpower planner's task of obtaining data of
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projected increases in recommended employment resulting from
new and expanded plants is made more simple. In principle, he
should be able to visit those people in his state agency con-
cerned with construction grants, as well as operations and main-
tenance, to obtain data on recommended employment for each
year for approximately the next five years. Because of these
new guidelines, the manpower planner should therefore make
every effort to become acquainted with those individuals
working in the offices responsible for collecting these data, and
should continuously urge them to supply him with, and
possibly cooperate in the format for displaying such data.

We illustrate in Figure 4.2 the time phasing of the man-
power data collection system. The amount of information on
manpower aspects of wastewater treatment plants increases as
the plant draws closer to completion, as does the certainty
attached to the data.

Much of the projected employment data obtained from
the construction grants process will be for recommended em-
ployment. One of the tasks that the manpower planner must
do, which we shall discuss shortly, is to determine additional
manpower and training needs. But such determinations should
be based upon actual rather than recommended employment.
Insofar as actual employment is expected to differ from recom-
mended employment, the manpower planner must make
separate estimates of the future values of actual employment.

Given the limited resources available to most manpower
planners, detailed projections will not be feasible and, given the
probable magnitude of the manpower problems of the state,
unnecessary. Until additional resources are made available or
experience suggests that more complex methods are required,
the manpower planner should make his projections of future
actual employment in the following manner: from the annual
survey of wastewater treatment plants, the manpower planner
can calculate the factor proportionality between recommended
and actual employment which we shall note as "P." .Actually,
several Ps might be estimated, not only for different occupa-
tions but also for different types and sizes of plants so that, in
principle, a matrix of Ps would be computed.

When future actual employment is projected, these Ps
may be used by simply multiplying the projected recommended
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employment by them. This would imply that the ratio of actual
to recommended employment which exists today is assumed to
exist each year in the future. Should there be reason to believe
that future conditions will change so as to affect the size of P,
then the value of P used in this process should be adjusted
accordingly. For example, if the relevant P for a given pro-
jection has been estimated to be 0.80 in the current period, but
it is expected that in the near future actual employment will be
closer to recommended employment, because of a concerted
effort to enforce existing regulations, then over the next five
years the value of P used might increase as in the following
sequence 0.82, 0.84, 0.86, 0.88, and 0.90. This would imply
that over the length of the five-year planning horizon, it is being
assumed that actual employment in wastewater treatment
plants will increase from 80 to 90 percent of recommended
employment.

c. Additional manpower requirements. A further task in
this step, which applies to both current and future time periods,
is the determination of additional manpower requirements.
Such a determination has both a quantitative and qualitative
aspect. It will require that the manpower planner calculate the
number of additional workers that will be required in each
occupation for each year in the planning horizon, the type of
training they may require, and the type of training that may
be required of current employees.

To determine the number of additional workers that will
be needed, the manpower planner must determine what growth
in actual employment will occur within the year and how many
workers will terminate employment within the year. There are
several aspects to consider under the rubric of growth, all of
which, however, will be captured in the value assigned to P, the
factor of proportionality between actual and recommended
employment. Growth in actual employment may occur because
of the addition of new or the expansion of existing plants, or
because of a decrease in the employment shortfall in new and
existing plants.

By examining the accession rate and its various com-
ponents, the manpower planner will be able to obtain estimates
of the most likely sources for the additional manpower. On the
basis of the various accession rates, the manpower planner may
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then provide estimates to those individuals working in the train-
ing division of labor supply when they, in consultation with the
manpower planner, may devise the appropriate training pro-
grams.

The final task in the execution of this step is the revision
of various aspects of the estimating procedure. Over time,
changes in termination and accession rates may occur and
should be used in the projection process. Adjustments over time
may also be required in the value assigned to P. If, for example,
current federal guidelines are followed, the value of P will very
shortly be equal to unity, indicating an equivalence between
actual and recommended employment.

4. Fourth Step: Analyze Manpower Problems.

The purpose of analyzing manpower problems is to have
the manpower planner become familiar with a variety of possi-
ble manpower issuestheir causes and possible solutions.
Although there are many problems with which a manpower
planner may be confronted in successfully fulfilling his ob-
jectives, we shall consider only a portion of them and shall
consider only those that relate directly to the recruitment, re-
tention, and utilization of the wastewater treatment plant
personnel.

There can, quite legitimately, be some disagreement
about what constitutes a manpower problem, the evidence that
a given problem exists, and the cause of that problem. This
occurs, in part, because of the infinite regress which may occur
in determining the "basic" cause of a problem. Hence, differ-
ences among individuals concerning differences between cause
and effect relationships will, to some extent, depend upon how
far in the infinite regress pattern a particular problem is traced.
One possible way of viewing a sequence of manpower problems
is illustrated in Figure 4.3. The sequence has been extended to
just beyond that point where it seems reasonable to expect the
actions of the manpower planner to have some noticeable
effect. In the first block, the specific problem confronting the
water quality industry with which manpower will be intimately
related is the improper operation and maintenance of a waste-
water treatment plant. The "cause" of this problem, to some,
might be identified as "inadequate staffing," in both its quanti-
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tative and qualitative aspects, while to others inadequate
staffing will simply be identified as another problem. The
"cause" of inadequate staffing may be identified as being re-
lated to recruitment, retention, and use of manpower, which
may be caused by low wages or poor working conditions, which
in turn are identified by others to be "problems." Two other
steps illustrating the problem of inadequate budgeting, poor
plant management, and public attitudes are included in the
figure. Block G, which is not in the chain of possible problems
but is connected to blocks C and D, may be taken as factors
which may be problems in themselves but also evidence of other
problems. Thus the existence of a high termination rate is in-
dicative of a problem in manpower retention or evidence of
poor working conditions, etc.

A question the manpower planner must answer is, "At
which level should I attempt to enter the chain of problems
depicted in the preceding figure?" The principle of division of
labor would seem to suggest that those individuals working in
operations and maintenance be concerned with blocks A and B,
while the manpower planner would direct most of his energies
to solving those problems listed in blocks C and D.

The inability to recruit new and retain current employees
may be related to similar variables. Difficulties in recruiting new
individuals into a particular occupation may be related to the
existence of physically poor working conditions, lack of
assumed prestige in the occupation, or low wages. The presence
of any one of these variables; with the absence of compensating
offsets in other variables, would be sufficient to cause recruit-
ment and retention problems. Alternatively, however, the
presence of one or two of these variables may be completely
offset by significantly high values for the remaining values. For
example, high wages may offset the effects of poor working
conditions and occupational prestige.

To determine whether recruitment and retention are
existing problems within wastewater treatment plants, we find
that some of the variables already computed may be of assis-
tance. if retention is a problem, for example, it would be ex-
pected that separation rates, particularly quit rates, would be
higher than for other occupations within the state that require
similar skills and education. If recruitment is a problem, it
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would be expected that the vacancy rate would be higher than
the state average for similar occupations. Problems of recruit-
ment and retention may also be reflected in mcre qualitative as
compared to quantitative aspects of employment. The presence
of workers with qualifications less than those that are reason-
ably desirable would be evidence of recruitment and retention
problems. The willingness of those supervising the operation of
wastewater treatment plants to accept poor work habits would
also be evidence of recruitment and retention problems.

The appropriate use of workers, though most appropri-
ately related to the technological operations of the plant, may
result in certain types of problems with which the manpower
planner must concern himself. Hiring or promoting workers to
positions for which they are not qualified would be one form of
poor utilization that might place undue pressures upon some
workers, thus causing them to quit and thereby contributing to
manpower problems. Considerable disparity between recom-
mended and actual employment might be taken as prima facie
evidence of poor worker utilization. Such conditions may result
in increased work loads on existing workers and thereby eventu-
ally lead to the other problems of recruitment and retention.

Determining whether recruitment and retention of
workers are indeed a problem for a state's wastewater treatment
plants would require that quit and vacancy rates be- compared
with such rates for other occupations. Comparisons among
occupations within wastewater treatment plants should also be
made to determine whether internal differences exist. To deter-
mine which of several possible factors are contributing to the
existence of any manpower problem will be a difficult task,
given the resources available to most state manpower planners;
nevertheless, some attempt should be made to determine the
cause of specific problems.

5. Fifth Step: Develop training plans and action steps in
response to current and expected manpower training
needs and manpower problems.

The purpose of executing this step is to have the man-
power planner develop plans for recruiting, to a particular
occupation, that number of workers his calculations imply will
be needed, to ensure that such recruits receive the training
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necessary to properly qualify for the occupation, and to take
certain steps designed to eliminate those manpower problems
already identified. Much of the program development and
activities called for in executing this step will require that the
manpower planner develop a close working relationship with
individuals in a variety of departments both within and outside
the state water pollution control agency. Furthermore, the man-
power planner must develop a sense of priorities in his work of
implementing certain programs. Problems that affect the
present operation and maintenance of wastewater treatment
plants will require an immediate response, even though initially
pretested solutions are not available, while the planning for and
implementation of programs that have bearing more upon the
solution to future problems should be afforded somewhat lower
priority. This is not to imply that the planning and development
of manpower programs to solve expected future problems
should not be initiated in the current period, but only that their
urgency should be recognized as being less than the solution to
current problems.

The development of additional training programs will re-
quire time not only to develop the content of the programs but
also to recruit students, organize and offer the planned training,
and evaluate the results. In setting up training programs, the
planner should ask and have answered the following kinds of
questions:

(1) Who will be trained? What is their level of educa-
tion? Their age? Are they inside or outside the
industry?

(2) Are they being trained for entry-level positions with
career opportunities and mobility, or for positions
that offer little opportunity for advancement?

(3) What prerequisite skills should be expected of
trainees recruited to the program under consider-
ation?

(4) What task will the graduates be expected to perform
once they are on the job?

(5) Do existing training programs have the ability to
satisfy current and projected training needs?
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The answers to some of these questions will be obtained
from the data generated in executing previous steps. For
example, data collected on accessions to a given occupation will
give the manpower planner information on the sources of
additional manpower. If data are also collected on the educa-
tional background of such individuals, then, in consultation
with individuals working in federal training programs, the
appropriate kind of training can be identified and planned.

The manpower planner will find assistance in meeting his
training needs from the following sources:

(1) A training officer in his own agency

(2) The state director of vocational education in the
state department of education

(3) The manpower development officer in the state
employment service

(4) A community college dean of occupational studies
or a person in a similar position in another post-
secendary institution offering technical programs

(5) The manpower development and training com-
mittee of the state or regional federation or associ-
ation concerned with water pollution control

(6) Federal OWP

(7) Consulting engineers

(8) Equipment manufacturers

(9) The various unions concerned with the various
occupations within wastewater treatment facilities

The person contacted in any of these organizations
should be familiar with funding sources to expand or initiate
new training programs. He will also be anxious to learn of any
opportunity that promises to offer a "reasonable expectation of
employment" to the graduates of his training programs.

In the development of a training program, the manpower
planner and the training specialists may jointly develop pro-
grams based on the following steps:
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(1) Establish performance objectives expected of the
program graduates once employed on the job.

(2) Design an evaluation procedure to measure the level
of performance of the graduates on the job.

(3) Design the instructional and training format of the
presentation form (e.g., "hands-on" experience,
lecture /note taking, experimentation/discovery,
programmed self-instruction, and combinations of
these).

(4) Select instructional media (e.g., case materials,
specialized equipment, films, tapes, etc.).

(5) Develop instructional components (e.g., modular
forms, concepts, units).

(6) Test and revise instructional components on pilot
groups.

(7) Produce instructional components.

(8) Test and revise instructional components.

(9) Implement training program.

(10) Test and revise instructional system as a result,
measuring graduate performance on the job.

Once a given program has been developed, it should, inso-
far as it is successfully fulfilling its objectives, be maintained.
The goal of program maintenance is creation of an interactive
network of parties who have a direct interest in the water
quality and manpower fields. The purpose of this network is the
maintenance of programs and activities that minimize man-
power problems. A manpower planner, working in cooperation
with training specialists (both inside and outside the industry)
and representative of employer groups, trade unions, profes-
sional organizations, state and local employment services, and
educational institutions, should promote the flow of informa-
tion concerning manpower problems. In addition, he should
work toward the development of an organization for monitor-
ing the progress of recently developed manpower programs,
identifying new manpower problems as they occur and project-
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ing potential manpower problem areas at some time in the
future.

The manpower planner's active membership on state,
regional, or area manpower planning councils is a good place to
begin to build an interactive network of interested groups.
There is no formula that outlines in step-by-step fashion how to
create a program to maintain the success of earlier efforts. But a
manpower planner who gets himself situated to participate in
the feedback of ongoing operations and at the front end of new
developments in the industry will soon learn how to meet the
manpower needs of his industry.

There may be some reservations as to how much a state
manpower planner in the state water pollution control agency
may act toward solving certain types of manpower problems
that could confront a municipal wastewater treatment plant.
The most likely candidates for such manpower problems are
poor working conditions and low relative wages. Insofar as the
manpower planner can document such problems and the magni-
tude of the actions necessary to solve them, he can then, either
singly or as part of a team effort, try to convince those people
who have more direct control over such matters that these
problems are of serious proportion and should be eliminated.

At this point in the manpower planning process the man-
power planner should report the results from completing the
first five steps to those individuals that will provide the assis-
tance necessary to satisfy the manpower planning objectives.
Thus, he should report his estimates of training needs to the
staff concerned with training in this agency, his analysis of man-
power problems to the various agencies that may assist him in
eliminating whatever problems exist (the agency so chosen will,
of course, depend upon the manpower problems that have been
discovered), and his estimate of future manpower needs to in-
dividuals not only within his own agency but also to CAMPS.
Such reports should describe the situation under discussion, and
tables should accompany such a report whenever necessary.

The manpower planner should contact the executive
director and/or the chairman of the state manpower planning
council to request an opportunity to present his report at a
regularly scheduled meeting. Sufficient copies of written reports
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should be furnished to the secretariat of the state CAMPS
organization to provide each member with a copy. Verbal
presentations to the council should focus upon identifiable
action steps to be taken by the council collectively as well as by
individual members who represent service-delivery agencies.
Training needs requiring allocation of resources should be a
matter of principal importance.

Where appropriate, similar presentations should be made
to area manpower planning councils with appropriate attention
paid to area-specific problems and action steps.

6. Sixth Step: Develop and maintain a data system.

In executing the preceding steps, certain employment
data were collected and analyzed. These data were used as the
basis for such activities as projecting the future values of certain
employment characteristics, documenting the possible existence
of manpower problems, and determining the number of addi-
tional workers needed each year within the planning horizon.
Clearly, the existence of manpower data is important for the
manpower planning process, and every effort should be made to
increase the amount and availability of useful data.

To accomplish such a task not only requires that annual
surveys of wastewater treatment plants be conducted and the
progress of new plants monitored, but also that the resulting
data be stored in such a manner as to be easily retrievable for
future use and analysis. In time, the manpower planner may
have direct access to computer facilities and programming
expertise; but until such time comes, he will do well to devise
simple tables that summarize for each year the data collected in
the annual survey and the various calculations and projections
made on the basis of those data. By faithfully recording the
annual data and calculations made with such data, the man-
power planner will be contributing to the important task of
developing time series data for manpower in the wastewater
treatment plant segment of water pollution control.

Because of the importance of alternative measures of
employment, these should be recorded each year, as should
terminations and accessions. Since the various ratesvacancy,
terminations, etc. are used in analyzing manpower problems
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and projecting the future value of certain employment charac
teristics, they should be recorded in such a way as to facilitate
the manpower planner in detecting any significant changes in
their respective values.

Because of the uncertainty attached to the projections
made by the manpower planner, he should be aware of the
possibility of projection errors and be ready to measure and
adjust for such errors in his future work. It is through the
maintenance of a data system on a continuing basis that the
manpower planner will have the data necessary to compare his
projections and ane!ysis with the data measured in the annual
survey and adjust his projections and analytical techniques
accordingly.

The manpower planner should become knowledgeable of
other information and data systems within state and federal
water pollution control offices and, wherever meaningful, in-
tegrate his system with other systems. In obtaining such knowl-
Pdge, he will undoubtedly discover alternative sources of data.
Though it will always be necessary for him to initiate some data
collection, nevertheless the amount he has to personally collect
could be minimized by successfully integrating his data system
with others.

7. Seventh Step: Monitor and evaluate the manpower
planning process.

Throughout this manual, particularly in the first part of
this chapter, the general principles of manpower planning have
been outlined in a manner that seems most reasonable for their
application to manpower planning in the water pollution con-
trol field. Because of the peculiarities of the various states,
other slight adjustments to these principles may have to be
made on a state level by the state manpower planner. To
accomplish this, the manpower planner must continually seek
to improve his performance by making the necessary adjust-
ments in his various activities. It should be apparent, therefore,
that the job of manpower planning will not be complete until
the manpower planner has determined how effective his man-
power plan, in both its design and execution, has been. For this
reason it is important that the evaluation of the manpower
planning process be considered as a separate stc;,-, in this process.
Although listed as a separate step, the evaluation of the plan-
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ning process, more than any other of the preceding steps, is best
understood as a continuous process and one fully integrated
with all of the preceding steps. Information obtained from
monitoring and evaluating the planning process should be fed
back into each step of the planning process in an attempt to
improve the precision and reliability of the process. Such
practices of using information in this way are often referred to
as "feedback" systems.

In order that the various components of the manpower
planning process be correctly evaluated, the manpower planner
must establish performance criteria. Some difficulty may be
experienced in doing this during the initial phases of establish-
ing a manpower planning capability within a state. Thus, for
example, it may be difficult, initially, to determine whether or
not an error of 15 percent in projecting actual employment
next year is tolerable. In time, when the state manpower
planner has accumulated experience within his state and with
information provided to him by OWP from experiences in other
states, some basis for establishing quantifiable performance
criteria will have been developed. With such criteria the state
manpower planner may then be able to measure his own per-
formance and take the appropriate steps to improve it. The
areas in which he will most easily be able to grade his perform-
ance will be those such as the accuracy of his projections of
future actual employment, his calculation of future manpower
needs, the ratio of the number of people trained to the number
of people that should be trained, and the adequacy of alterna-
tive techniques in projecting the value of selected employment
characteristics and in reducing the problem areas of manpower
within his state.

An important aspect of the evaluation process is the use-
ful inputs that it provides within the framework of a feedback
system. By the evaluation of past performance, insight will be
obtained on how to improve upon currently practiced pro-
cedures. These weaknesses can be corrected with a resulting
increase in the efficiency of the manpower planning process.
Such a process of continually evaluating performance and
making the necessary corrections by feeding the relevant infor-
mation back into the planning systems is made more effective,
in general, when all of the feedback information is used with
little delay and with the greater specificity of the feedback
information.
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CHAPTER FIVE

APPLIED MANPOWER PLANNING FOR MUNICIPAL
WASTEWATER TREATMENT PLANTS

Applied Step 1: Describe that segment of the water pollution
control field for which manpower planning is
being performed.

A. Inventory of Existing Plants

B. Types of Occupations

C. Existing Training Opportunities

D. Career Ladders

Applied Step 2: Determine the relationship between objectives
of the state water pollution control agency
and the objectives of manpower planning.

A. Legislative Authority

B. Water Quality Uses and Criteria

C. Budgetary History

Applied Step 3: Determine selected characteristics of current
and expected employment.

A. Measuring Current Employment Characteristics

B. Projecting Future Employment Characteristics

C. Additiona! Manpower Needs

Applied Step 4: Analyze manpower problems.

A. Recruitment

B. Retention

C. Utilization

Applied Step 5: Develop training plans and action steps in
response to current and expected manpower
training needs.
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Applied Step 6: Develop and maintain a data system.

Applied Step 7: Monitor and Evaluate the Manpower Planning
Process.
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CHAPTER FIVE

APPLIED MANPOWER PLANNING FOR MUNICIPAL
WASTEWATER TREATMENT PLANTS

The purpose of this chapter, which we shall refer to as
the workbook section of the manual, is to provide for the
application of those planning procedures outlined in the pre
vious chapter. It is the intent of this workbook to provide the
manpower planner with an outline of the forms (and a descrip-
tion of the detailed steps foi completing such forms) that can
be used in carrying out the various manpower planning activi-
ties. In the process of completing this workbook, the manpower
planner would have executed all the planning steps developed in
the previous chapter and would thereby have completed the
first cycle in conducting manpower planning for a segment of
the water pollution control field.

As mentioned in the previous chapter, our exposition will
be primarily in terms of the single occupation of wastewater
treatment plant operz tor. Our planning methods are, however,
applicable, with only minor changes, to the remaining occupa-
tions within a wastewater treatment plant. Our practice of con-
sidering only the occupation of operator will imply that when
an entire table is to be devoted to the characteristics of a single
occupation, the operator classification will be used; and when a
Lable is relevant for all occupations, we shall highlight only the
operator classificationit being understood that the remaining
occupations are treated in an identical manner.

This workbook has been developed in such a manner that
each element in the manpower planning process is spelled out in
considerable detail. Some persons will no doubt find the work
program outlined here difficult, and others will likely question
the necessity to be as thorough and careful as this workbook
requires. The workbook should be a helpful guide, however, and
is not intended that it be a straightjacket requiring unnecessary
precision and detail. Each planner can adapt the material pro-
vided here to meet the needs of his organization. It is essential,
however, that the manpower planning process outlined in this
document be thoroughly understood. Once a broad and gereral
understanding is achieved, and after some experience, changes
or modifications may be readily incorporated into a state's man-
power planning process.
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Applied Step 1: Describe that segment of the water pollution
control field for which manpower planning is
being performed.

A. Inventory of Existing Plants

The manpower planner may obtain information from the
staff concerned with monitoring the operation and maintenance
of wastewater treatment plants that would enable him to pre-
pare an inventory of the wastewater treatment plants within his
state. Initially, this information can be accumulated in a master
table having the fc,rmat as illustrated in Table 5-1:A. In such a

TABLE 5-1:A

Inventory of the State's Wastewater Treatment Plants

PLANT
NUMBER

,

LOCATION

CODES
SIZE

IN
MGD

TREATMENT

COUNTY SMSA

.

BASIN CODE NAME

1

,,....." ".'---'-"__

table the manpower planner would have displayed all the
relevant information concerned with the physical aspects of his
state's wastewater treatment plant system. This information
may, for certain purposes, be rearranged and displayed in a
format such as that illustrated in Table 5-1:B. This table uses
the treatment codes currently used by STORET (but currently
under revision) and a division of plants by size as used in the
DO! /EPA survey of emplcyment in wastewater treatment
plants. Note that a table such as Table 5-1:B provides a
summary of plants by type and size. Some of this same infor-
mation could be displayed in an alternative and simpler format.
We illustrate such a format in Table 5-1:C.
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TABLE 5-1:B

Inventory of the State's Existing Plants by Type and Size

1,, PT 0 G
101 AIME x, T

SITE OF PLANT BY AVERAGE DAY CAPACITY MOD

uNK NOW% 0001
0799

I 00
4 2,9

I0
.

75000
99 999 100000 ToTAL F oR

,,JvEN TYPE

20 PRiMARY SE T TL,NC;
TANKS

21 PRIMARY SEPTIC
TANKS

22 PRIMARY IMHOFF
TANKS

23 PRIMARY MECHAN
ICALLY CLEANED

24 PRIMARY PLAIN,
HOPPER BOTTOM

20 PRIMARY OTHERS
AND UNKNOWN

30 CHEMICAL

41 SECONDARY ALTI
VATED SLUDGE

42 SECONDARY EXTEND
ED AERATION

40 SECONDARY
BIOLOGICAL

44 SECONDARY
BIOLOGICAL

45 SECONDARY SAND
FILTER

46 SECONDARY LAND
DISPOSAL

47 SECONDARY
LAGOONS

48 SECONDARY
BIOLOGICAL

49 SECoNDA,- OTHERS
AND UNK'. .'1

TOTAL PLANTS FOR
GIVEN SIZE

TABLE 5-1:C

Inventory of the State's Existing Plants by
General Type of Treatment and by Size

TYPE OF
TREATMENT

SIZE OF PLANT BY AVERAGE DAY CAPACITY IN MGO

UN KNOW,.
0.001-
0.999

1.000--
4.999

5,000-
24,999

25.000--
99.999 100.000+

TOTAL PLANTS
FOR GIVEN

TYPE
PRIMARY

SECONDARY

TERTIARY

TOTAL PLANTS
FOR GIVEN

SIZE
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B. Types of Occupations

In the DOL/EPA survey, a total of 21 specified occupa-
tions were used. A list of these occupations appears as the first
column in the example of a staffing guide displayed as Table
5 -1 :D, and a list of the job descriptions appears as Appendix II.

TABLE 5-1:D

Staff Complements to Wastewater Treatment Plants

Example No. 1a

Occupation Title
Plant Average Day Capacity in mgd

1 3 5 10 20 35 50 65 1 80 [100
Number of PersonnelEstimated

Superintendent 0.5 1 1 1 1 1 1 1

Assistant superintendent
1 1 1 1 1

Clerk typist 1 1 1 1.5 2 2 2
Operations supervisor

.

Shift foreman
1 1

Operator II 1 1 1 1 2 3 6 6 7 8
Operator I 3 4 5 4 4 5 6 6 8 8
Auto. equipment operator 1 1 1 2 2
Maintenance supervisor

1

Mech. maintenance foreman
1 1 1

Maintenance mechanic II 0.5 1 1 1 2 2 2
Maintenance mechanic I 1 1 1 1 2 2
Electrician N 0.5 1 1 1 1 1

Electrician I 0.5 0.5 1 1

Maintenance helper 1 1 1 2 2 3 4
Laborer 0.5 1 1 2 4 4 5 5 7
Painter 0.5
Storekeeper

1 1 1

Custodian
1 1 1 1

Chemist 0.5 0.5
Laboratory technician 1 1 2 2 2 2 2

TOTAL staff complement 4 5.5 7.5 9.5 14.5 22 29 34.5 41.5 48

a
Plant components included in this example are:

Liquid Treatment

Raw wastewater pumping
Preliminary tre,ttment
Primary sedimentation
Chlorination

Sludge Treatment

Primary sludge pumping
Sludge digestion
Sludge drying beds (b)

(1, 3 and 5 mgd plants)
Sludge lagoons (c)

(10 mgd and larger plants)

Sludge removed from plant site by plant personnel,c
Sludge removed from plant site under contract.

Other Plant Components

Yardwork
Laboratory
Administration and general
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In some states the occupations will differ from those exhibited
in the staffing guide. When such differences arise, the manpower
planner should note them and decide whether to recommend
that job restructuring be attempted in order to align the list of
occupations in his state with those suggested by OWP. Valuable
information used in making such decisions would be obtained
by comparing the OWP job descriptions with those in his state.
R is probably the case, for example, that the job descriptions
for Operators I and II cover whatever number of operators
appear in most states, but the division of responsibilities (i.e.,
the job structure) among operators is different.

In addition to being familiar with the job descriptions for
the various occupations within his state's wastewater treatment
plant system, the manpower planner should become familiar
with other aspects of the occupation. Such aspects would
include the quJiifation profile, the entry sources for the
occupation, and those occupations into which a worker may
transfer from the occupation in question. These additional
characteristics of the occupation, along with the job descrip-
tion, constitute what is called the occupation description. An
example of an occupation description for Operator I is:

OCCUPATION DESCRIPTION

Title: OPERATOR I, WASTEWATER TREATMENT PLANT

JOB DESCRIPTION

Assists Operator II in performance of any combination of
following tasks pertinent to controlling operation of plant or
performs various tasks as directed: Operates treatment facili-
ties to control flow and processing of wastewater, sludge,
and effluent. Monitors gages, meters, and control panels.
Observes variations in operating conditions and interprets
meter and gage readings and test results to determine pro-
cessing requirements. Operates valves and gates either
manually or by remote control; starts and stops pumps,
engines, and generators to control and adjust flow and treat-
ment processes. Maintains shift log and records meter and
gage readings. Extracts samples and performs routine labora-
tory tests and analyses. Performs routine maintenance func-
tions and custodial duties. Operates and maintains power
generating equipment and incinerators. Classified by title
such as Pumping Station Operator I or Digester Operator I
when performing specialized activities only.

1525



134

QUALIFICATIONS PROFILE

1. Formal Education
High school graduate or equivalent training and experi-
ence.

2. General Requirements

a. Ability to learn operation of plant processes and
equipment.

b. Ability to maintain and evaluate simple records.

c. Ability to maintain working relationship with other
shift workers.

3. General Educational Development

a. Reasoning
Apply common sense understanding to carry out
written, oral, or diagrammatic instructions. Deal with
problems involving concrete variables in or from stand-
ardized situations.

b. Mathematical
Perform ordinary arithmetical calculations.

c. Language
Ability to comprehend oral and written instructions,
record information, and request supplies and work
materials orally or in writing.

4. Specific Vocational Preparation
On-the-job training from date of employment. Com-
pletion of an operator training course highly desirable.
Previous experience as laborer or equipment operator in
wastewater treatment plant also desirable.

5. AptitudesRelative to General Working Population
a. Intelligence

b. Verbal

c. Numerical

d. Spatial

e. Form Perception

f. Clerical Perception

g. Motor Coordination

h. Finger Dexterity

i. Manual Dexterity

I Lowest third excluding

) bottom 10 percent

j. Eye-Hand-Foot Coordination )

k. Color Discrimination

Middle third

Lowest third excluding
bottom 10 percent

Middle third

6. Interests
Preference for activities of a routine, concrete,
organized nature; dealing with things and objects.

i5
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7 Temperament
Worker must adjust to situations involving a varAely of
duties and evaluation of information against measurable
criteria.

8 Physical Demands
Medium work; involving climbing, balancr,a, stooping,
kneeling, crouching, reaching, handling, fng,ring, talk
mg, hearing, visual acuity, depth perception, and color
vision.

9. Working Condi tiOnS
Both inside and outsioe. Exposed to weather, fumes,
odors, and dust. May be exposed to toxic conditions.
Definite risk of bodily injury.

ENTRY SOURCES: Graduates of operator training courses,
treatment plant laborers or equipment operators,
general public.

PROGRESSIUN TO: Operator IC

C. Existing Training Opportunities

Though many aspects of a state's training programs will
be considered in Applied Step 5, an appropriate description of
that segment of the water pollution control field for which
manpower planning is being performed should contain data that
describe some of the quantitative aspects of existing training
opportunities. It will be important, for example, for the man-
power planner to know something about the dimensions of the
state's capacity to train individuals for positions within waste-
water treatment plants. By completing a table such as Table
5 -1 :E, the manpower planner will gain information on what the

TABLE 5.1:E

Summary of Training Programs for 1971

OCCUPATION

NAME AND
LOCATION OF

TRAINING
PROGRAM

LENGTH
OF

COURSE

COURSE
CAPACITY'

NUMBER
TRAINED

NUMBER
FINDING

EMPLOYMENT
IN AREA

OF 1RAINING

TR A NING
EXPENDITURE

TOTAL
PER

TRAINEE

SManpower Development Staff, "Manpower Requirements," mimeographed
(Washington, D.C.: Office of Water Programs, Environmental Protection Agency,
1972), pp. 197, 198.
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state's current capacity to train is and the relevant training costs
per trainee. This information will be helpful in projecting the
costs of increasing this capacity if, for example. projections of
future training needs should differ significantly from current
training capacity.

D. Carper Ladders

A career ladder within a wastewater treatment plant pro-
vides an opportunity for advancement and defines the path that
such advancement is most likely to follow. Whether or not
career ladders exist will play an important part in satisfying the
objectives of manpower planning, for their presence will tend to
attract and keep workers while their absence will tend to repel
and discourage workers. The manpower planner should docu-
ment the existence 'of career ladders in his state and help in the
development and introduction of them should they be weak or
absent. Figure 5.1 (a modification of an internal document of
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TVIDS) shows a schematic of a career ladder. The manpovvor
planner should construct the relevant 'rqure for ')
quantitative asst -cts dreci Liders be considered in

, );)I ied ,) 5.

Applied Step 2: Determine the relationship between objectives
of the state water pollution control agency and
the objectives of manpower planning.

The purpose of this operation is to provide the manpower
planner with a simple set of guidelines to assess the progress his
agency has made in achieving its objectives of water pollution
control. As a unit of government, the state water pollution
control agency will be responsive to and its success dependent
upon: (1) legislative authority, (2) program activities, and (3)
available resources. A familiarity with these important elements
will per mit the manpower planner to make judgments concern-
ing the direction of his agency and the progress it is making in
pursuit of specified objectives.

A. Legislative Authority

The manpower planner should do the following tasks:

(1) Cite and describe the state and federal legislative
authority that defines the missions of water pollu-
tion control in his state. Cite the title of the law or
laws, or report on the progress of any legislation
currently under consideration by the state legisla-
ture that will modify in any substantial way the
goals or objectives of the state water pollution
control agency.

(2) Comment upon any relevant policy directives that
have significant manpower implications.

B. Water Quality Uses and Criteria

(1) Because water quality standards represent specific
benchmarks for evaluating a state's progress in
bringing water pollution under control, briefly
describe the progress made by the state in establish-
ing water quality standards on both interstate and
intrastate waterways.
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(2) What is the status of the water uses inventory?

(3) What is the status of the establishing of water
quality criteria?

(4) What is the status of the state's implementation
plans for municipalities only?

C. Budgetary History

The manpower planner should describe the agency's
budgetary history for the past few years and estimate the fiscal
resources the agency can anticipate to meet future needs. This
task may be accomplished by completing a table such as Table
5-2: A.

TABLE 5-2:A

State Budgetary History and a Tentative Forecast for Construction
and Grants to Municipalities for Wastewater Treatment Plants

1969-1976
(Millions of dollars)

1969 1970 1971 1972
.1

1976
...........

FEDERAL SHARE

STATE SHARE

LOCAL SHARE

TOTAL

Applied Step 3: Determine selected characteristics of current
and expected employment.

The DOL/EPA survey of wastewater treatment plants was
done on a sample basis, and the resulting data inflated so as to
apply to the universe of plants. In the future, information on
the universe of plants should be obtained. The most probable
source of acquiring the needed information is though the in-
spections currently managed (and currently being expanded) by
the staff concerned with the operation and maintenance of
wastewater treatment plants. Should this opportunity not be
available in the manpower planner's state, he should consider
circulating a form such as the instrument shown as Table 5-3:A.
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We shall refer to this instrument simply as the "data form"
throughout this chapter.

TABLE 5-3:A

Wastewater Treatment Plant Data form

" Tr

4

-4-
i- 4 4 -f
1- +

--'- 4 4

t

V I

Once the data form has been completed, the manpower
planner should make certain calculations. We shall illustrate the
relevant tables in which to record these calculations but shall do
so only for the occupation noted as Operator Iit being already
understood that similar calculations should be made for the
remaining occupations. Occasionally in following discussions,
we shall use a table that contains all of the occupations, and we
do this at those times when it seems appropriate to remind the
manpower planner that master tables should occasionally be
made which summarize the results of several calculations.

16(1.
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It is quite possible that a data collection system for each
wastewater treatment plant in the state will be unnecessary if
measures can be adopted by which existing manpower data can
be simply updated on a continuing basis. Perhaps the simplest
way to accomplish this would be to have the manpower planner
return a previously completed copy of the data form to the
person in charge of the wastewater treatment plant to make the
necessary changes. Because the manpower planner must depend
upon the plant manager for the correctness of his data, the
more demands the planner places upon the manager's own data
system, the less accurate are the data received most likely to be.
This observation implies that the manpower planner should ask
only for "raw data" and not request that the plant manager
make certain calculations.

A. Measuring Current Employment Characteristics

From the preceding data form (Table 5-3:A) and from
the DOL/EPA survey in Appendix I, information to complete
Table 5-3:6 may be obtained. Columns 2 through 4 in this table
are obtained by summing, for each occupation, columns e, c,
and a in questionnaire A of the DOL/EPA survey. (This infor-
mation is also available directly from Table 1 compiled from the
DOL/EPA survey that should have beer compiled in completing
the DOL/EPA survey.) From the data form for wastewater
treatment plants, when completed, the relevant totals are
obtained from columns a, d, and g, respectively.

TABLE 5-3:B

Alternative Measures of Employment by Occupation

(1) (2) (3) (4)

OCCUPATION RECOMMENDED BUDGETED ACTUAL
EMPLOYMENT EMPLOYMENT EMPLOYMENT

L.------'......' -......,.........._...........

OPERATOR I

Table 5-3:C may be completed from information in Table
5 -3:B in the following manner: column 2 is obtained by sub-

16(
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tracting column 3 from column 2 in Table 5-3:B: column 3 by
subtracting col.imn 4 from column 3; and column 4 by either
adding columns 2 and 3 in Table 5 -3:C or subtracting column 4
from column 2 in Table 5-3:B.

TABLE 5-3:C

Shortfalls and Vacancies by Occupation

(11

OCCUPATION

(21

BUDGET

SHORTFALL

(3)

VACANCY

(41

EMPLOY .1ENT

SHORTFALL

_-------------"\__ -____-.----

OPERATOR I

Table 5-3:D is completed by dividing columns 2, 3, and 4
in Table 5-3:C by column 4 of Table 5-3:B. The data in Table
5-3:D are free of scale effects, so that meaningful intraoccupa-
tional comparisons can be made. (Such comparisons will be
made in Applied Step 4.)

TABLE 5-3:D

Shortfall and Vacancy Rates by Occupation

(1) (2) (3) (4)

OCCUPATION
BUDGET VACANCY EMPLOYMENT

SHORTFALL RATE RATE SHORTFALL RATE

OPERATOR I

In Table 5-3:E data on terminations and accessions are
displayed. From the data form the total number of terminations
is the sum of column m, while separations are the sum of
column n. The components of separations are, in order, the
sums of columns o through q. The total number of transfers out
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is the sum of column r. From the DOL/EPA survey the total
number of terminations is the sums of columns ni and n as
appropriately inflated. Separations are the sum of column n,
with quits being the sum of column o, and transfers out are the
sum of column /77. Additional detail on the components of
separation is not available from the DOL/EPA survey.

TABLE5-3:E

Terminations and Accessions by Occupation

0,0

010

41111110/0""1111

For accessions we have from the data form the total
number as the sum of column s. For the components we have
new hires from column t; and for transfers into and its com-
ponents, we have columns u, v, and w. Total accessions from
the DOL/EPA survey are obtained from column i, with new
hires from column j, and transfers into from column /. Further
detail is not easily or accurately available from the DOL/EPA
survey.

Total termination and accession rates are most appro-
priately computed by using current actual employment as the
denominator or base. Their major componentsseparations and
transfers out; new hires and transfers intocould be expressed
in two alternative forms: The first form would use current
actual employment as a base, while the second wcul,1 use the
number of terminations and accessions, respecti; Piy, as the
bases. The remaining components such as quits, discharges, up-
grades, etc., could be expressed by using the previously men-
tioned bases but may also be used for a base, as applicable:
separations, transfers out, new hires, or transfers into. Which of
these alternative bases is eventually chosen will depend upon
the uses to which the resulting rates are to be put. Since the
most frequently used rate would be that using actual employ-

16(4
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ment as a base, it is such a rate that is entered into Table
5-3:F. Other tables could be displayed using the alternative
bases and could, for convenience, be listed as Tables 5-3:Fi, Fii,
etc.

TABLE 5-3:F

Termination and Accession Rates by Occupation

All of the preceding tables were concerned with data that
were relevant to the state as a whole. The manpower planner
should now complete similar tables but for data according to
size of plant, type of treatment, and plant location. To do this,
he must decide upon the division of his state's plans according
to type, size, and location. In the tables that follow in the
sequel, we shall assume a division by type and size similar to
that used in the DOL /EPA survey of tour types of treatment
(i.e., two primary and two secondary) and five size classifica-
tions. Since a manpower planner in a particular state es
dictated by the specific characteristics rif his state's wastewater
plant systemmay wish to use a different c!assifyic.g of plants,
we shall refer to type of treatment by the codes A, B, C, and D,
and size of plant by the codes 1, 2, 3, 4, and 5.

We shall not display the tables that would be the counter-
parts to Tables 5-3:B through F, for they would be repetitive
and used more in the nature of worksheets for those tables
which we shall illustrate immediately below. In Tables 5-3:G
through J, certain information is listed according to type and
size of plant. This information will be useful in noting differ-
ences among plants according to type and size and will be the
basis for some of the analyses introduced in Applied Step 4.

To complete Table 5-3:G, the manpower planner should
enter the level of recommended, budgeted, and actual employ-
ment, in that order, in subcells a, b, and c.

1.6C5
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TABLE 5.3:G

Comparison of Alternative Employment Concepts by Type and Size
of Wastewater Treatment Plant for Operator I

Type
of

Treatment

Size of Plant
Av. for

Given Type

1 7 3 4 5

A
a.

b.
c.

B

a.

b.
C.

C

a.

b.

c.

D
a.
b
C.

Av. for
Given Size

In Table 5-3:H, the shortfall and vacancy rates should be
displayed. Listed in order, these will be: budget shortfall rate,
vacancy rate, and employment shortfall rate. These will be
entered in subcells a, b, and c.

In Table 5-3:1, termination rates by type and size of plant
are displayed. The three numbers are, in order: termination
rate, separation rate, and transfer out rate. These will be entered
in subcells a, b, and c.

In Table 5-3:J, the components Of the separation rate are
displayed. They are, in order: quit rate, discharge rate, and
death and retirement rate. These will be entered in subcells a, b,
and c.

16(6
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TABLE 5-3:H

Comparison of Shortfall Vacancy Rates by Type and Size
of Wastewater Treatment Plant for Operator I

hype
of

Treatment

Size of Plant
Av. for

Given Type

1 2 3 4 5

A
a.

b.
c.

B

a.

b.
C.

C

d.

b.
C.

D
a.
b
c.

Av. for
Given Si 7e--,--,,

TABLE 5-31

Comparison of Termination Rates by Type and Size of Waste-
water Treatment Plant for Operator I

Type
of

Treatment

Size of Plant
Av. for

Given Type

1 2 z. 3 4 5

A
a.
b.
c.

B

a.

b.
C.

C

a.
b.
c.

D
a.
b.
c.

Av. for
Given Size
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TABLE 5-3:J

Comparison of Separation Rates by Type and Size of Waste-
water Treatment Plant for Operator I

Type
of

Treatment

Size of Plant
Av. for

Given Ty. -

1 2 3 4 5

A
a.

b.
c.

B

a.

b.
c.

C

a.

b.
c.

D
a.
b.
c.

Av. for
Given Size

B. Projecting Future Employment Characteristics

It was stated in Chapter Four that projections of actual
employment would be based upon the projections of recom-
mended employment. The projections of recommended
employmer t could, in principle, be obtained in two alternative
ways:

(1) From the manpower information system to be
implemented for manpower planning for waste-
water treatment plants

(2) From estimates based upon the construction grants
process

(a) Either directly from the staff concerned with
municipal wastewater facilities or

(b) Indirectly on the basis of information concern-
ing new and expanded plants within the state
and upon information contained in the staf-
fing guides

loCS
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None of these methods is completely satisfactory and the merits
of each should probably be combined.

The projections obtained from the manpower informa-
tion system for wastewater treatment plants could be obtained
in the same way as such estimates were obtained in the
DO L/EPA survey. In that survey plant managers were asked to
use whatever means were at their disposal to project future
recommended employment in their particular plants, while
various municipal officials were surveyed to determine the com-
pletion dates of new plants, and estimates of expected future
employment were then made with regard to such plants.

The second alternative would be to obtain from the staff
concerned with the operation and maintenance of wastewater
treatment plants the manpower data required in the various
forms used in the construction grants process, and then add to
this the estimates of any changes in recommended employment
in existing plants. If manpower data are not available directly
from the operations and maintenance staff, the manpower
planner must generate his own estimates.

With the manpower information system currently being
developed by OWP, coupled with the incentive that most states
would have in maintaining a good data base on which to make
projections of construction and financial needs in the area of
water pollution control, it would seem reasonable to expect
that the manpower planner could obtain estimates of additions
to recommended employment directly from the staff concerned
with the operation and maintenance of wastewater treatment
plants. Many states have for several years collected the data that
are necessary to complete the first three columns of Table
5-3:K, and with the advent of new federal reporting procedures,
the data necessary to complete the remaining columns will be
available.

Should projections of additions to recommended employ-
ment from new plants not be available directly from the munici-
pal facilities office, it will then be necessary for the manpower
planner to rely upon the information he obtains from conduct-
ing his employment survey or by making his own projections.
He can make such projections by obtaining information such as
that contained in the first three columns of Table 5-3:K and

1.6C
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TABLE 5-3:K

New Plants and Their Recommended Employment
Listed in Order of Projected Construction

Completion Dates

TYPE SIZE COMPLETION
DATE

RECOMMENDED
EMPLOYMENT

OPERATOR I

_________............_

combining it with information readily available from the
staffing guides. Hence if the manpower planner knows that a
plant of a given type and given size is to come on line in six
months, he can then obtain from the staffing guide relevant to
such a plant a tolerable approximation to the additions to
recommended employment by occupation sufficient to com-
plete Table 5-3:K.

The recommended employment listed in Table 5-3:K
should be added for each year in the planning horizon and
entered into a table such as Table 5 -3: L.

TABLE 5-3:L

Additions to Recommended Employment
from New Plants by Year

OCCUPATION

YEAR
1972 1973 1974 1975 1976

OPERATOR I

From the staff concerned with municipal facilities or
from the annual updating of the data form, the manpower
planner will obtain estimates of changes in recommended
employment for existing plants that are being modified in some
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way. Such information may be entered in a table such as Table
5-3:M.

TABLE 5-3:M

Additions to Recommended Employment
from Existing Plants by Year

1
OCCUPATION

YEAR
1972 1973 1974 1975 1976

r-

OPERATOR I

To determine the projected level of employment for next
year, the manpower planner adds to recommended employment
for this year the total of additions to recommended employ-
ment from new plants and the changes in recommended em-
ployment from the modification of existing plants. The man-
power planner may accumulate this total for each year in the
planning horizon and may complete a table such as Table 5-3:N.

TABLE 5-3:N

Recommended Employment by Yo-- and by Occupation

OCCUPATION
RECOMMENDED EMPLOYMENT

1971 1972 1973 1974 1975 1976

OPERATOR I

Before estimates of actual employment can be obtained,
it is necessary to determine the value of P, the factor of propor-
tionality between actual and recommended employment, for
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the state as a whole and the various occupations separately. This
can be done quite simply by dividing actual by recommended
employment. We show the format for displaying such calcula-
tions as Table 5-3:0.

TABLE 5.3:0

Factors of Proportionality between Actual and
Recommended Employment by Occupation

OCCUPATION
RECOMMENDED

EMPLOYMENT

ACTUAL

EMPLOYMENT

ACTUAL
-B

RECOMMENDED
...

OPERATOR I

The factors of proportionality displayed in the previous
table are most applicable for the first year in the planning
horizon. If it is anticipated, for whatever reason, that actual
employment will change relative to recommended employment
throughout the planning horizon, such changes should then be
inccrporated into the value of the Ps that are used in future
time periods. To record the changes, if any, in the expected
value of the factors of proportionality, the manpower planner
should construct a table such as Table 5-3:P. This table will also
provide the manpower planner with a record by which at some
future date he may check the accuracy of his projections con-
cerning the relationships between actual and recommended
employment.

TABLE 5-3:P

Factors of Proportiunality by Occupation and Year

OCCUPATION
YEAR

1971 1972 1973 1974 1 1975 1976

''"-.....____ ,...-.------

OPERATOR I

16 12
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To obtain estimates of actual employment, the manpower
planner should multiply the estimates of recommended employ-
ment in Table 5-3:N by the, factors of proportionality in Table
5-3:P with the results entered into a table such as Table 5-3:Q.

TABLE 5-3:0

Estimates of Actual Employment by Year and Occupation

OCCUPATION

ACTUAL EMPLOYMENT

1971 1972 1973 L1974 1975 1 1976

OPERATOR I

C. Additional Manpower Needs

By additional manpower needs, we mean the additional
workers required in order that the effective demand for workers
be satisfied. Such needs arise because people terminate employ-
ment and also because growth occurs in employment. Estimates
of the additional workers that will be needed because of termi-
nation may be obtained by multiplying the estimate of actual
employment by the termination rate. If Ei denotes actual em-
ployment in the ith year and ti the termination rate, then the
additional manpower needed in 1972 due to terminations
would equal t71E71. Actually, since employment changes
throughout the year, a better estimate would be to compute the
average employment for 1971 and 1972 and multiply it by the
termination rate for 1971. Since employment and termination
rates are available by occupation, this calculation can be done
for each occupation.

Additional needs due to growth may be computed simply
by subtracting actual employment of one year from actual em-
ployment of a succeeding year. Hence, for 1972 the additional
needs due to growth would simply be E72 E71.
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Needs arising from the growth of employment may be
further separated according to whether the growth comes from
new and expanded plants or from certain changes in the em-
ployment practices within wastewater treatment plants. Those
changes that we specifically have in mind are the possible
decreases in the employment shortfall. !nsofar as changes in the
factor of proportionality were assumed in estimating future
actual employment, then implicit in such estimates was the
assumption that changes in the employment shortfall would
occur. Insofar as the manpower planner feels it beneficial to
separate the eff9.cts of growth into these two components, he
may do so by estimating future actual employment on the
assumtpion that the factor of proportionality does not
changewhich, upon subtracting succeeding estimates, gives
additional manpower needs due to new and expanded plants
onlyand then multiplying actual employment by additions to
the factor of proportionality to obtain increased manpower
needs from changes in employment practices.

The above calculations should be made for each occupa-
tion and entered into a table such as Table 5-3:R. The totals
from such tables can then be shown in a format such as Table
5-3:S. These two tables are shown in their entirety.

TABLE 5-3:R

Addition& Manpower Needed by Source for Operator 1
from 1972 to 1976

REASONS FOR
ADDITIONAL MANPOWER

YEAR

1972 1973 1974 1975 1976

1. TERMINATIONS IN
CURRENT EMPLOYMENT

2. GROWTH IN CURRENT
EMPLOYMENT

a. NEW AND EXPANDED
PLANTS

b. DECREASE IN EMPLOY
MENT SHORTFALL

TOTAL

1,611:
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TABLE 5.3:S

Additional Manpower Needed by Occupation
from 1972 to 1976

OCCL,PATiON
YEAR

197/ 1973 1974 1975 1976

TOTAL IA,L OCCUPA
TIONSI

,m......m...........

SUPERINTENDENT

ASSISTANT
SUPER7NTENOENT

OPERATIONS
SUPERVISOR

SHIFT
FOREMAN

OPERATOR I.

OPERATOR I

MAINTENANCE
SUPERVISCS

MECHANICAL MAIN
TENANCE FOREMAN

MECHANIC II

MECHANIC I

MAINTENANCE
HELPER

ELECTRICIAN II

ELECTRICIAN I

CHEMIST

LABORATORY
TECHNICIAN

STOREKEEPER

CLERK
TYPIST

AUTOMOTIVE EOUIP
MENT OPERATOR

CUSTODIAN

PAINTER

LABORER

OTHER

1615
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The final task in executing Applied Step 3 is to estimate
the sources from which the additional manpower needs are
most likely to be obtained. To accomplish this, we turn to the
various components of the accession rate. For purposes of ex-
position, note that the major components of accessions are
"new hires" and "transfers into." If these rates were, for
example, 1/3 and 2/3, expressed as a percentage of total acces-
sion, and an additional 12 workers were needed within the
coming year, then on the basis of past experience, and in the
absence of additional information, it would be reasonable to
estimate that three would come from new hires and nine from
transfers into the occupation.

Care should be exercised in this matter, however, to
assure that this estimating procedure be adjusted if additional
evidence exists. If, for example, it had been discovered that, on
the average, 50 percent of new Operator Its came from the
ranks of Operator Is and that, due to some change in the plant
operation, additional Operator Its were needed to such an
extent that 50 percent of the incregse would be greater than all
employees in the Operator I category, then the preceding tech-
nique would have to be adjusted.

In a table such as Table 5-3:T the estimates of additional
manpower needed in a specific year should be entered, and
then, on the basis of existing data concerning the various com-
ponents of accessions, estimates should be made on the most
likely source of such manpower. Such information will be in-
valuable in designing training programs since the presumed
background of the new workers may have significant effects
upon the contents of the training program.

TABLE 5-3:T

Sources of Additional Manpower by Occupation

OCCUPATIONS

ADDITIONAL
MANPOWER

NEEDED

SOURCE OF ADDITIONAL MANPOWER

NEW HIRES
TRANSFERS INTO

UPGRADE HORIZONTAL

..."-----____--/--- ..\.___ __...---"------
--..,......_________------..........
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Applied Step 4: Analyze manpower problems.

The basic problems that the manpower planner will wish
to investigate in this section are related to the recruitment,
retention, and utilization of personnel. It is first required that
he determine whether such problems exist. When such a deter-
mination is made, it should be noted that certain types of
evidence may be related to more than one problem area. Thus,
for example, high vacancy rates may be indicative of both re-
cruitment and retention problems. This observation is simply a
way of noting that the three manpower problems under in-
vestigation are themselves interrelated. Having called such inter-
relationships to the attention of the manpower planner, we
shall, nevertheless, consider each of the three problems sepa-
rately for each has certain unique characteristics.

A. Recruitment

Evidence that recruitment is a problem would be in-
dicated by:

(1) High vacancy rates

(2) Excessive use of part-time personnel

(3) Poor quality of recruits

Judgmental decisions will be required in determining
what is "high," "excessive," and "poor." Such decisions may be
aided, however, by collecting and comparing certain data. To
determine whether vacancy rates are "high," the manpower
planner should:

(1) Compare vacancy rates for occupations within
wastewater treatment plants to determine whether
there is significant variation among occupations

(2) Compare the vacancy rate for each occupation with
the vacancy rate, wherever possible, for occupa-
tions requiring similar skill and educational back-
ground

A comparison of vacancy rates for occupations within
wastewater treatment plants will be facilitated by listing occu-
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pations, in decreasing order, according to their vacancy rates.
This would be accomplished by completing Table 5-4:A.

TABLE 5-4:A

Rank Order of Occupations by Vacancy Rate

OCCUPATIONS RANKED ACCORDING
TO DECREASING VACANCY RATE

(1)

VACANCY RATE
(2)

With the help of individuals located in the state employ-
ment service, the manpower planner could complete a table
such as Table 5-4:B. Column 1 lists occupations for wastewater
treatment plants and column 2, the vacancy rate for each

TABLE 5-4:B

Comparison of Vacancy Rates in WWTPs with

Occupations l-11,91;iring Similar Skills and/or Edue-ztion

OCCUPATION
(1)

VACANCY RATE

(2)

VACANCY RATES FOR OTHER OCCUPATIONS

HIGH

(3)

LOW

(4)

i UN WEIGHTED)

AVERAGE

iS)
-....

occupation. Columns 3 and 4 display the high, low, avid average

vacancy rates for occupations having similar skill or educational

requirements.

Evidence that there was an excessive use of part-time
personnel would be obtained from a comparison of actual part-

time to recommended part-time employment. To facilitate the
comparison, Table 5-4:C should be completed.
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TABLE 5-4:C

Comparison of Actual Part-time with Recommended Part-time Workers

OCCUPATIONS
(1)

NUMBER OF PART
TIME WORKERS

PART-TIME
RATES

ACTUAL PART TIME RATE
RECOMMENDED PART TIME

RATE
RECOM-
MENDED

(2)

ACTUAL
(3)

RECOM-
MENDED

(4)
ACTUAL

(5) (6)

_....0.--""------- ,......,--- -------.6.------- -...."-......t.--,.."""------...._

In Table 5-4:C both the numbers and rates of part-time
workers are shown. The rates are displayed to eliminate possible
scale effects. It may be possible, however, to have a difference
between recommended and actual part-time workers yet have
equality in the part-time rates. This would reflect a problem not
so much of incorrect use of part-time workers but rather one of
having differences between recommended and actual employ-
ment. Column 6 lists the ratio of the part-time ratios. A value of
unity indicates that recommended and actual part-time rates are
equal, a value less than unity indicates that the actual part-time
rate is less than the recommended part-time rate, and a value
greater than unity indicates a higher part-time rate for actual
employment than ior recommended employment.

Evidence to discriminate among the quality of possible
recruits will be quite difficult to obtain for most manpower
planners, given the resources at their disposal. A table could be
constructed from data that the manpower planner may obtain
from those individuals working in the training office and from
Tables F-5 through F-11 in the Manpower Report of the Presi-
dent (MRP) by which a comparison of the quality of recruits
could be made. In Table 5-4:D we display a format that would
facilitate such a comparison.

If it is possible to complete all or part of Table 5-4:B,
those occupations in wastewater treatment plants having higher
vacancy rates than the average of other occupations would be
candidates for further study. If Table 5-4:B cannot be com-
pleted, those occupations ranked at the top of Table 5-4:A
should be considered further. How far down the rank ordering
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TABLE 5-4:D

Comparison of New Recruits for the Positions of Operators I and II
with Enrollees in Various Training Programs

CLASSIF IC/L1 ION

1 I 4 (.1 F.1 I 1141/15 YI '1 /F ../CHI:0 / (.U. 1'l E It I.
UN DE F1

8 YL ARC 11 YEARS 9 11 YEAR', 12 YEAH', ',VI H

°PI 11A101-3 1

INS/TIT/J.1101/AL TRAIN
1NG PROGRAMS

UNDER MD 1 A
IMI111 111/18 I. '11

OJT TRAINING PRO
GRAMS UNDER

MDT A
IMRP, Talole F- /1

OPERATION MAIN
STREAM PROJECT
IMRP, Tolle F 101

NEW CARLE RS PROJ
ECT IMI-IP, 1.11/1 I 101

CIVILIAN LABOR
FORCE 2E YEARS

AND OLDER
IMRE', rabic. E 101

OTHER OCCUPATIONS
OF SIMILAR SKILL

REQUIREMENTS

of occupations the manpower planner will go will depend upon
the resources at his disposal and his judgmental decision as to
what constitutes high or "ir .table" vacancy rates.

Similar procedures sno,,, be followed in determining
whether "excessive" use of part-time personnel is occurring.
Those occupations for which the ratio

actual part-time rate
recommended part-time rate

is other than unity should be investigated further. Greatest con-
cern would appear to be warranted when the ratio is greater
than unity. Should those occupations so characterized also be
those ranked high according to vacancy rates, additional cause
exists to investigate such occupations further.

1 620



The manner in which additional investigations should t),.
made will be discussed after 1,,,f; consider the problems of reten-
tion and utilization.

B. Retention

Evidence that retention is a problem could be obtained
by analyzing the various components of the termination rate.
Those components that would be the most relevant to investi
gate would be quits and discharges. High quit rates would be
evidence of voluntary separation from the plant, for a variety of
possible reasons, while discharges would he indicative of in
voluntary separations. Again, however, benchmarks to deter
mine normality are not easily available,and judgmental decisions
will have to he made. To facilitate these decisions, at ')rderirg
of occupations according to quit and discharge rates ought to he
made. This would requ,re the completion of a table such as
Table 5-4:E.

TABLE 5-4:E

Rank Order of C,:cupations According to Quit and
Di:r.tharge Rates

QUIT

IRATE

RANK ORDER

OF OCCUPATION
RANK ORDER

OF OCCUPATION

DIE

CHARGE

RATE

C. Utilization

The utilization of personnel is an issue most appro-
priately investigated by the staff concerned with the operation
and management of wastewater treatment plants. Nevertheless,
there is one way of displaying certain data already computed
that would, from the manpower planner's perspective, indicate
those occupations where some problems with utilization might
exist. Insofar as shortfalls may indicate the presence of utiliza-
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tion problems, a rank ordering of occup:Ttions according to
shortfall rates would at least indicate, in a simple manner, those
occupations where utilization may be a problem. This pro
cedure would require the completion of Table 5-4:F. In this
table we have allowed for a ranking as the bash of budget
shortfall and employment shortfalls.

TABLE 5-4:F

Rank Order of Occupations By
Shortfall Rates

BUDGET
SHORTFALL RATE OCCUPATION OCCUPATION EMPLOYMENT

SHORTFALL RATE

In summarizing all of the preceding work in this step and
in preparing for the analysis of the possible determination of
manpower problems, the manpower planner should complete a
table such as Table 5-4:G. Using the value of 1 to denote the
occupation having the highest rate for a particular variable, we
could rank all occupations according to the various problem
areas. From such a table those occupations appealing to rank
high in all or many areas should be the first ones considered for
further study.

To help determine which occupations are primary candi-
dates for further study, the manpower planner should compute
the average rank. This would require the summing of all the
points for each occupation in Table 5-4:G, dividing by 5, and
then ranking the occupations from low value to high value as in
Table 5-4:H. The occupations having the lowest average value
are those that would seem to be experiencing the more serious
problems.

Upon determining whether certain problems exist or,
alternatively, after determining whether the value of some

1622
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TABLE 5-4:G

Rank Ordering of Occupations According to Severai Possible Problem Areas
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variable constitutes a problem, the ver planner s'
attempt to determine the cause of tilt- This is a:
of analysis that many state agencies 1,1,', ^ .1 difficult to com-
plete because of inadequate resources. Nevertheless, the man-
power planner should attempt to ascertain the principal causes
of the problem. Primary candidates for the causes of many
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TABLE 5-4:H

Rank Order of Occupations According to the
Average Value of Several Possible Problem Areas

OCCUPATION AVERAGE VALUE OF RANK ORDER

problems are low wages, poor working conditions, lack of career
ladders, etc. Though it will be difficult to quantify many of
these variables, sc. ne attempt should be made to do so.

The types of analyses with respect to determining the
possible cause of certain problems that we shall consider in this
section are simple and straightforwarri We shall suggest that
certain scatter diagrams be computed a, ia,. on the basis of cer-
tain simple tests, will determine v,:,etner certain cause and
effect relationships exist. When the type of analysis that we are
about to suggest is conducted, it is necessary that certain com-
putations be made which involve the obtaining of averere
values for certain variables and the difference between ,..he

average and individual values. For example, if we denote that
the wage rate for a particular computation in the ith plant
within the state was W1, then the average wage rate will be
noted as W. The difference between the average wage and the
individual wage will be noted as (W W1). The proportional
difference as (W W1) /W. Hereinafter, the prcportional dif-
ference in wages will be noted as w*.

We may do similar computations for other variables such
that we would have the following set of definitions:

v* = proportional difference in vacancy rates
p* = proportional difference in part-time rates

= proportional difference in employment shortfall rates
q* = proportional difference in quit rates
d* = proportional difference in discharge rates

16 21:
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Whe.1 these computations arc completed, they can be
entered onto a scatter diagram such as the one shown in Figure
5.2.

*v.

2 1 1 2
VV. *w.

2
V'

Figure E.2. Relationship between Vacancy Rate and Wage Rate

In a diagram such as Figure 5.2 we would expect that as
wages in a particular plant went above the average wage, the
vacancy rate vould tend to go below the average vacancy rate.
Hence if there were a cause and effect relationship between
wages and vacancy rates, we would expect to see a negative
trend in the scatter diagram, as indicated by Figure 5.3.

A positive relationship would not be expected, and the
scatter diagram depicting no definite trend, as in Figure 5.4,
would be taken as partial evidence that, in the particular case at
hand, there is ro strong relationship between wages and
vacancies.

Similar analyses could be foilowed for the other variables
listed above. Should th scatter diagrams intricate the trends
that are expected if use and effect relationships exist, this
would be a signal to the manpower planner to eliminate the
problem by working on eliminatiti the cause of the problem.
Thus, if vacancies are judged to be an important manpower

16?5
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+V

-V

4

Figure 5.3. One :'ossible Negative Relati nship
between Vacancies and Wage Rates

+V

V*

Figure 5.4. One Possible Neutral kelationship
between Vacancies and Wage Rates
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problem and it is indicated that wages and vacancies art related
as expected, the mannower planner should then pursue those
measures aimed at it _ 'easing the wages in those plants that are
below average and in raisiH: the wages for all workers in that
occupation throughout the state.

It is intended by OWP that in the near future certain
types of manpower analyses will be computerized. Thus the
type of analyses that we have just reviewed will be done more
rigorously by using sophisticated statistical techniques and the
facilities of the STORET system. Until such time as these anal-
yses are available, however, it will be helpful to the manpower
planner to perform the types of analyses we have suggested.

Applied Step 5: Develop training plans and action steps in re-
sponse to current and expected manpower train-
ing heeds.

In the execution of this step, the manpower planner seeks
to compile data and develhp plans concerning the kind of train-
ing that is to be provided in the state, the location within the
state for this training, and the number of peorle who should
participate. Training programs may in general be classified as
training for: (1) entry-level positions or (2) skill improvement.
Training programs for skill improvement may be further differ-
entiated according to whether the training is: (1) to upgrade the
skills of workers who are currently employed but who are, for
example, transferring from one occupation to another, or (2) to
update certain skills that may have become obsolete because of
technological change within an occupation. Training programs
for occupations within wastewater treatment plants should also
be differentiated according to the type and size of plant in
which the trainee is to be employed. In consultation with the
staff concerned with training and with the staff concerned with
the operation and maintenance of wastewater treatment plants,
the manpower planner may group the plants within his state by
type and size according to the similan.., their training needs.

The quantitative dimensions of the required traininy ca-
pacity for these general types of training may be determined by
data obtained in the execution of the state's training needs for a
given occupation, plant classification, and year and may be dis-
played in a table such Table 5-5:A. Within each general classi-

1 27
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TABLE 5-5:A

Total Training Needs for Operator for 1972

4.

-",It
I AL

fication of training, the manpower planner shot 1 determine
the number that should be trained, the numb- trained last
year, and the difference between these numbers. le numbers
entered in column 2 are those that have been i red in the
various substeps of Applied Step 3, the data disnlay in col-
umn 4 will be a measure of the required increase in the state's
training capacity. The remaining columns give some insight into
the dimensions of the budgetary aspect of satisfying the esti-
mated training needs of the state.

Each of the aggregate training statistics can be broken
down into finer detail for each of the general classifications of
training. In Table 5-5:B we illustrate the format for such data

TABLE 5-5:8

Training Needs for Entry-Level Training for Operator 10 for 1972

4I

for entry-leve! training. (Similar data should be obtained and
displayed for upgrade and update training.) It will, of course, be
important for the manpower planner to determine and then
record the manner in which training will be givenWill it be

1C28



OJT, institutional, or coupled training . his information, along
with information concerning the geographical distribution of
the required training, will help in de'_ermining the location for
such t;_i .Ig. The remaining columns follow the pattern of Ta-
ble 5-5:A by seeking to illustrate the magnitude of the changes
in training needs and the relevant budgetary requirements of
satisfying such changes.

On oci anion there maN, oe some di f deli min.
:9 where the t7;atfpowor planrii!Ig proce t!nd:. The ro'e of
ma-;power training begins. 'This is not a distinction to belabor,
though the fart that it may ,xst indicates the natow of when
types on information that rtioq provided in order that adr
quate ii-aining programs can be deve:oned. Before tldiV Idli a
have been recruited into a tra,ning procl am 'Ii - nttent
a program should he determined fty the work :net hr

tr,,Ftee will be expected to perform. =o r,ttn the nin
power planner should provide the Ftaf I of the tran;ng of of
his state agency should such an office be separate from the
manpower planner's office) with the relevant occupation de
s.:riptions for hi:, state. Such descriptions will he general
educational, specific vocahon educational, and skll: require
rnent, for various occupations These descriptions will, in turn,
heti) to der, nine the contents of the training programs. Fur
thermore, the occupation description should refer to the specif
ic categories of training within the state. This should be done in
that section of the occupation description which delineates spe
chic vocational tra:nng.

To help those concerned with training to adjust their
curriculum to the characteristicsi of the labor force that is re
crulted to the positions, the manpower planner should prepare a
table such as that displayed in Table 5-c..;:C. Such information
gives those working in the training office an estimate of the raw
material with which they will work.

In a number of states certificatlon programs for positrons
within wastewater treatment plants have heen or may shortly be
introduced. Such programs often cati for a training response. To
display the important data relevant to training needs for certif.,
cation, the manpower planner should complete a table such as
Table 5 511 In addition to such data the manpower planner
snould provide a verbal description of the nature of the certifi

1629_
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TABLE 5 -5:C

Characteristics of Individuals Participating in
Training Programs for Operator I for 1971

-T-

TABLE b-5:D

Characteristics of Certification Program by Occupation for 1972

[
I OCCL,A T tc.),.
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ck PIT, CA',ON

...-'..-.3.---------.---.-------"---------'-'-**--------'-''------1

.E RCE NT Cc
THOSE %Nu

%EEO
Ck R TIICATIO \

NunterZ IR
CE RTF E:,
LAST v E.,,,

Ck PT, cAr,_,.
CLA,.,,,, ,CAT- A

,_-.77-----7----'---.----..-----.--Th" .----
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cation program which would includ ,.? a descripfon of thu
skiils that a worker will be required to have. Such a description
will be to the occupation description, adjusted for the
peculiarities of his state, displayed :n Applied Step 3.

A final task that the manpower planner should perform
relates to the nature of career madders within fus state's waste-
water treatment plant system. Career ladders provide an oppor
tunity for advancement within the occupational structure of a
wastewater treatment plant. The typical routes for such ad
vancenient within the manpower planner's state system should
be documented. This can be done verbally, diagramaticaily, or
by the use of a table. We have illustrated in Figure 5: in this
chapter one possible system of career ladders. From the figure
the outlines of d table such as Table 5-5:E can be constructed
such that when the relevant data have been entered into the
tables, some quantification of the extent of career ladders with
in the state is available, though such quantification may vary
according to plant size. From Table 5-5:E we may conclude, for
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TABLE 5-5:E

Quantitative Description of Career Ladder for Operator I for 1971

OCCUPATIONS
FROM WHICH WORKERS

H.:-,VE TRANSFERL,_,
N TO OPERA TOR I
c_AssiFicAnoN

(1)

NUMBER OF
ACCESSICV

INTO
OPERATOR I

(2)

PERCENT
OF ACCESSIONS

FROM THIS
SOURCE

131

LAbORER

AUTO EQUIPMENT
OPE RATOR

CUSTODIAN

TOTAL
i.

example, that the higher the percentage in each row of column
3, the more the occupation in question is a source of advance-
ment to Operator I classification, and the more important is
such an occupation in the career ladder structure of the waste-
water treatment plant. In Table 5-5:Ei we have a table illustrat-

TABLE 5-5:Ei

OCCUPATIONS
TO WHICH WORKERS
HAVE TRANSFERSU
FROM OPERATOR I
CLASSIFICAT

NUMBER OF
TRANSFERS

FROM
OPERATOR I

PERCENT OF
TRANSFERRED

FROM
OPERATOR I

OPERATOR II

FOREMAN

OPERATIONS
SUPERVISOR

TOTAL
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inq transfers out of Operator I with similar conclusions to be
drawn from this table as from Table 5-5:E.

Much of the information that is necessary in the execu-
tion of this planning step will have to be obtained from sources
nut previously mentioned. It should be possible, for example,
:Or some of the training data to be obtained from the staff
concerned with training wastewater treatment personnel within
the state. Other information, such as the educational profile, is
most appropriately obtained by distributing a questionnaire to
each employee in the state's wastewater treatment plant system.
I n Appendix I I I we display a questionnaire recently circulated
by Michigan's Department of Public Health. The Michigan In-
formation Form collects such data on the employee as his edu-
cational and training background, his employment record, and
his certification status. From such data it will be possible to
generate estimates of the educational profile of the work force
for a particular occupation within the state's wastewater treat-
ment plants. It should also be possible to determine certain
aspects of training needs.

Applied Step 6: Develop acid maintain a data system.

At this point in the development of a manpower planning
capability in state water pollution control agencies, it would be
an improvement on existing practices if the manpower planner
executed the previous five steps and did so with care and con-
viction. In the sixth step it is suggested that the manpower
planner record the output of all the previous steps, which can
be conveniently accomplished by completing a table such as
Table 5-6:A. Over time this table can be extended to cover
more years than illustrated in this table.

It should be recalled that as a part of Applied Step 3, a
data form was introduced for each wastewater treatment plant.
One task that should be an important aspect of Applied Step 6
is the maintenance and expansion of this data form. Because it
was unreasonable to ask those people in charge of managing a
wastewater treatment plant to make certain calculations per-
taining to employment within their particular plant, the data
included in the data form are not as complete as the manpower
planner's data system should be. It is suggested that a "sum-
mary data matrix," sucii 2s the one displayed as Table 5-6:A,
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TABLE 5-6:A
Summary Data Matrix of Employment

Characteristics for Operator I

CH..RAC EL tuFTIC5
V E 4R

1971 1973 1973 1974 1975 1975

RE cOmME NOEL? 707.11.

11F cOMmENDE D FULL 1111E

RECOMMENDED FULL ,1IME
EoUtv Al ENIS
BuDGE1ED TOTAL

Eu DOE TE 1) FULL TIME

SLEDGE TE D FULL TIME
EOUIVAL FNTS

ACTUAL EMPLOYMENT

ACTUAL FULL TIME
ACTUAL FULL TIME
EQUIVALENTS

ACTUAL FULL TIME
EMPLOYMENT EQUIVALENTS

ACTUAL /RECOMMENDED
EMPLOYMENT
E3UDGET SHORTFALL

E3UDGET SHORTFALL RATE

11
VACANCY

VACANCY RATE

EMPLOYMENT SHORTF ALL
EMPLOYMENT E1HORTF ALL
RATE

TOTAL TERMINATIONS
SEPARATIONS

QUITS

DISCHARGES

DEATH AND RETIREMENT
TRANSFERS OUT
ACCESSIONS

NEW HIRES

TRANSFERS INTO

UPG CA DE

HORIZONTAL
TERMINATION RATE

SEPARATION RATE
QUIT RATE

DISCHARGE RATE

DE Al FIRE RATE

TRANSFER OUT RATE

ACCESSION RATE

NEW HIRE RATE

TRANSFERS INTO RATE

UPGRADE RATE

HORIZON TAL RATE
NUMEER TRAINED

NUMEER THAT REQUIRE
TRAINING

TOTAL NOOSE R
GER TiF1E 0

NOOSE El CI' illiF iED
1005 TEAR
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for this reason be maintained for each plant within the state's
wastewater treatment system. Such a form is not as formidable
to maintain as it may first appear to be because for many
plants, the entries will not change significantly from year to
year. Furthermore, the information needed to update and main-
tain such a form, especially for the smaller plants within the
state's system, could be obtained by a simple telephone call. A
plant manager could have been provided with a copy of the data
form for the preceding year and asked merely to report the
changes in empioyment that may have occurred.

Applied Step 7: Monitor and Evaluate the Manpower Planning
Process

This action step provides the planner with the means for
measuring his effectiveness and, of equal importance, a proce-
dure for improving the planning process. By definition, the
process of planning requires both preview and review of the task
to be performed. This suggests that the planner view his func-
tion as a continuous process of iteration and reiteration. The
results should be a refinement of both data inputs and judg-
ments. Evaluation, therefore, is not the final step in the plan-
ning process; it represents a milestone the planner can use to
signal a return and critical review of each of the previous steps.

The initial part of the execution of this step is intended
to provide the planner with a set of basic questions he will want
to consider and a means for measuring the progress achieved
relative to each applied step. The more frequent his review and
the more specific his response, the higher the quality of the
feedback into the planning process.

The manpower planner should complete Table 5-7:A,
checking that statement which best describes the status of his,
various activities.

An important aspect of the monitoring and evaluation of
the manpower planning process is the investigation of the accu-
racy with which the values of future manpower variables are
projected. To facilitate such an investigation, the manpower
planner should compete a table such as Table 5-7:B. If the
numbers in column 4 are negative, the projected values are
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TABLE 5-7:8

Comparison of Projected and Actual Values
of Manpower Variables for Operator I for 1972

MANPOWER
VARIABLE

PROJECTED
VALUE

ACTUAL
VALUE

PERCENTAGE
DIFFERENCE
[ (3)-(2) i

(3)

(1) (2) (2) (4)

RECOMMENDED
EMPLOYMENT

-_____k
BUDGETED EMPLOYMENT

ACTUAL EMPLOYMENT

ADDITIONAL MANPOWER
NEEDS

greater than the actual values, and if positive, the projected
values are smaller than the actual values. From such information
the manpower planner must try to determine the cause of the
projection error and make the judgmental decision of what con-
stitutes a significant error. In executing the planning process
during the next time period, he should adjust his projection
techniques in accordance with the errors displayed in Table
5-7:B. Errors displayed in this table should provide input into
the next cycle of manpower planning activities by indicating to
the manpower planner those areas of his plan that are in need of
the greatest adjustment.
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Appendix I I

MANPOWER ADMINISTRATION ENVIRONMENTAL
PROTECTION AGENCY: JOINT SURVEY OF
MUNICIPAL WASTE TREATMENT PLANTS

JOB DESCRIPTIONS OF OCCUPATION CATEGORIES

SUPERINTENDENT:

Responsible for administration, operation, and maintenance of
entire plant. Exercises direct authority over all plant functions
and personnel, in accordance with approved policies and pro-
cedures. Inspects plant regularly. Analyzes and evaluates opera-
tion and maintenance functions; initiates or recommends new
or improved practices. Develops plans and procedures to ensure
efficient operation of present plant and provide for projected
future requirements. Recommends plant improvements and ad-
ditions. Co-ordinates data and prepares or reviews and approves
operation reports and budget requests. Controls expenditure of
budgeted funds and requests approval for major expenditures, if
required. Recommends specifications for major equipment and
material purchases. Organizes and directs activities of plant per-
sonnel. Maintains effective communications and working rela-
tionships with employees, government officials, and genera!
public. Designated as Superintendent I or I I, depending upon
size and complexity of plant.

ASSISTANT SUPERINTENDENT:

Assists in administrative engineering and supervisory duties,
under general direction of superintendent. Serves as superinten-
dent in his absence. Aids in analyzing and evaluating operating
and maintenance procedures, and in developing new or im-
proved practices. Participates in maintenance of operating rec-
ords, compilation of data, and report preparation. Assists in
employee training. Inspects plant. Assists in planning special
maintenance work and minor plant alterations. Designated As-
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sistant Superintendent I or II, depending upon size and com-
plexity of plant.

CLERK TYPIST:

Performs any combination of following tasks and/or other cleri-
cal duties. Operates typewriter and other standard office ma-
chines and equipment; including adding machine, calculator,
and duplicating machine. Serves as secretary to superintendent.
Acts as receptionist. Responsible for person& work determina-
tion in accordance with established precedent or policy. Sets up
simple office routines and filing systems. Minor supervisory re-
sponsibilities. Composes routine correspondence. Answers tele-
phone and handles routine inquiries from public. Typing in-
cludes tables, reports, requisitions, forms, afA other material
from copy, draft, or dictating machines; frequently involving
judgment regarding format or information to be included. Cleri-
cal duties include maintaining financial records not requiring
technical bookkeeping skills. Duties ordinarily include posting,
filing/sorting, and other routine clericai functio:is.

OPERATIONS SUPERVISOR:

Supervises and co-ordinates activities of plant operators, labor-
ers, custodians, and/or laboratory personnel. Prepares work
schedules, subject to approval of superintendent or assistant.
Analyzes recording instrument readings and laboratory test re-
sults, adjusts various plant processes accordingly. Prepares re-
ports and maintains records. Inspects plant to determine effi-
ciency of operation, cleanliness, and maintenance requirements.
Instructs and directs operators. Determines ramedial action in
emergencies. Conducts training program. Requisitions chemicals
and supplies. Performs duties of assistant superintendent in his
absence.

SHIFT FOREMAN:

Supervises operation of plant, under general direction of supe-
riors. Performs duties of maintenance supervisor or foreman in
their absence. Supervises, instructs, and assigns specific duties to
shift workers. Reviews and evaluates work performance. Partici-
pates in training programs. Inspects plant equipment and proc-
esses regularly. Analyzes instrument readings and laboratory
test results. Determines site and causes of any malfunctions.
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Orders, supervises, or participates in required adjustments or
repairs. Maintains and evaluates operating records. Replaces
operator or maintenance worker during emergency situations.
Communicates with other shift foremen regarding plant condi-
tions.

OPERATOR II:

Performs any combination of following tasks pertinent to con-
trolling operation of plant. Operates wastewater treatment,
sludge processing, and disposal equipment to control flow and
processing of wastewater, sludge, and effluent. Monitors gauges,
meters and control panels. Observes variations in operating con-
ditions and interprets meter and gauge readings and test results
to determine processing requirements. Operates valves and gates
either manually or by remote control; starts and stops pumps,
engines and generators to control and adjust flow and treatment
processes. Maintains shift log and records meter and gauge read-
ings. Extracts samples and performs routine laboratory tests and
analyses. Performs routine maintenance functions and custodial
duties. Operates and maintains power generating equipment and
incinerators. Classified by titles such as Pump Station Operator
or Digestor Operator when performing specialized activities
only.

OPERATOR I:

Assists Operator II in performance of any combination of fol-
lowing tasks pertinent to controlling operation of plant or per-
forms various tasks as directed. Operates wastewater treatment,
sludge processing, and disposal equipment to control flow and
processing of wastewater, sludge, and effluent. Monitors gauges,
meters, and control panels. Observes variations in operating con-
ditions and interprets meter and gauge readings and test results
to determine processing requirements. Operates valves and gates
either manually or by remote control; starts and stops pumps,
engines, and generators to control and adjust flow and treat-
ment processes as required. Maintains shift log and records me-
ter and gauge readings. Extracts samples and performs routine
laboratory tests and analyses. Performs routine maintenance
functions and custodial duties. Operates and maintains power
.generating equipment and incinerators. Classified by title such
as Pump Station Operator I, or Digester Operator I when per-
forming specialized activities only.

16 14



,186

MAINTENANCE SUPERVISOR:

Supervises all preventive and corrective maintenance on plant
and equipment. Plans, schedules, and directs maintenance of
wide variety of specialized mechanical and electrical equipment
plus buildings, structures, and grounds. Inspects plant frequent-
ly to ensure proper maintenance procedures. Determines neces-
sity for and establishes long-range maintenance programs. De-
cides remedial action in emergency situations. Assigns work to
Mechanical Maintenance Foreman and Electricians. Supervises
installation and testing of new or rebuilt equipment. Supervises
and instructs maintenance personnel. Supervises inspection of
subcontracted maintenance work. Submits maintenance budget
requests. Supervises maintenance records. Performs related
work as required.

MECHANICAL MAINTENANCE FOREMAN:

Supervises mechanical maintenance crew in performance of
wide variety of maintenance and repair tasks on machinery,
equipment, buildings, structures, and grounds. Duties include
any combination of tasks such as the following: Assigns tasks to
maintenance crew. Directs and/or participates in maintenance
and repair tasks as required. Supervises and instructs mainte-
nance personnel on routine wici emergency tasks. Consults supe-
riors regarding preventive maintenance program. Establishes and
operates preventive program. Inspects plant and mechanical
equipment for malfunctions and needed repairs. Determines re-
pair methods. Consults with superior and/or manufacturer's rep-
resentatives on difficult or complicated repairs. Keeps mainte-
nance records. Works with subcontractors.

MAINTENANCE MECHANIC II:

Performs preventive maintenance and repairs on mechanical and
electro-mechanical machinery and equipment, under general di-
rection of superior. Maintains buildings, structures; and
grounds. Duties include any combination of tasks such as fol -,
lowing: Lubricates equipment and checks for malfunctions. Re-
places packing in pumps or valves. Replaces bearings in motors,
pumps, and other equipment. Adjusts and cleans bar screens,
comminutors, and weir plates. Cleans out pipes and performs
other plumbing and pipefitting tasks as required. Uses gas and/
or arc welding equipment to heat, cut, braze, or weld. Performs
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duties of electrician and/or painter in their absence. Relines
incinerator with firebrick. Installs and sets up new equipment.
Assists in keeping maintenance records. Supervises, instructs,
and inspects work of Mechanic I, Operator-Mechanic, Mainte
nance Worker, or Laborer to ensure proper performance of
maintenance work or repairs. Performs general maintenance and
repair tasks on buildings, structures, and grounds.

MAINTENANCE MECHANIC I:

Performs or assists in performance of preventive maintenance
and repairs on mechnical and electro-mechanical machinery and
equipment, under direction of Mechanic I I, Foreman, or Super-
visor. Maintains buildings, structures, and grounds. Duties in-
clude any combination of tasks such as following: Lubricates
motors and equipment and checks for malfunction. Replaces
packing in pumps and valves. Replaces bearings in motors,
pumps, and other equipment. Adjusts and cleans bar screens,
comminutors, and weir plates. Installs and sets up new equip-
ment. Cleans out pipes and performs other plumbing and pipe-
fitting tasks as required. Uses gas and/or arc welding equipment
to heat, cut, braze, or weld. Performs duties of electrician and/
or painter in their absence. Assists Mechanic II and/or Foreman
on difficult or highly complicated maintenance or repair' tasks.
Performs general maintenance and repair tasks on buildings,
structures and grounds; including limited laboring and custodial
tasks. Assists in keeping maintenance records.

MAINTENANCE HELPER:

Assists maintenance mechanics in maintaining and repairing
equipment, machinery, buildings, and grounds. Duties include
any combination of tasks such as following: Cleans and lubri-
cates pumps, motors, and related equipment. Assists in remov-
ing, repairing, and replacing equipment as directed. Performs
routine building maintenance work. Performs simple repairs and
adjustments to equipment. Keeps simple records. Carries or
holds materials, supplies, or tools to assist mechanics, elec-
tricians, or painters. Performs laborer tasks as required.

ELECTRICIAN II:

Inspects, repairs, and maintains electrical and/or electronic op-
erating and control systems, equipment, and fixtures; including
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instrumentation and heating and cooling systems. Exercises in-
dependent judgment in solving normal work problems under
general supervision of maintenance supervisor or assistant super-
intendent, uses standard and special electrical tools and equip-
ment, such as voltmeters, ammeters, and synchroscopes. Duties
include any combination of tasks such as following: Inspects,
maintains and repairs wiring and lighting systems, electrical con-
trol equipment, meters, outlets, and panels. Installs new equip-
ment. Interprets oral and written instructions, specifications,
wiring diagrams and codes. Supervises Electrician I, Mainte-
nance Helper, and /or Laborer. Establishes and operates sched-
uled maintenance program for plant equipment. Repairs elec-
trical and electronic instruments. Keeps maintenance records.
Prepares labor and material estimates.

ELECTRICIAN I:

Participates in installation, maintenance, and repair of electrical
systems, equipment, and fixtures. Assists Electrician II in partic-
ularly difficult or complicated tasks. Work frequently per-
formed independently, subject to inspection by superiors. Fol-
lows oral and written instructions including specifications,
wiring diagrams, and codes. Duties include any combination of
tasks such as following: Inspects, maintains, and repairs wiring
and lighting systems, electrical control equipment, meters, out-
lets, and panels. Installs new equipment. Supervises mainte-
nance helper and/or laborer. Repairs electrical instruments.
Keeps maintenance records.

CHEMIST:

Supervises and performs specialized and complex chemical, bac-
teriological and physical tests and analyses of raw, partially
treated, and treated wastewater and by-products to determine
efficiency of plant processes and ensure that plant effluent
meets local, state, and federal requirements. Conducts or super-
vises less complex routine tests. Supervises collection of labora-
tory samples. When laboratory technician is present, supervises
technician and provides routine procedures to be followed.
Evaluates and interprets test results, establishes test priorities,
prepares reports, and supervises laboratory technicians. Assem-
bles data, maintains recordkand prepares periodic reports. Sets
up pilot processes when conducting research on improved pro-
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cedures. Provides direct or indirect instructions to operating
personnel regarding chemical requirements and adjustments,
changes, or additions to various treatment processes. Classified
as Chief Chemist, Chemist I or Chemist II, or Research Chemist
according to function performed.

LABORATORY TECHNICIAN:

Performs any combination of the following routine laboratory
tasks as instructed by chemist. Collects samples of plant in-
fluent, partially treated wastewater, sludge, effluent, and other
by-products. Assembles instruments and equipment for analyti-
cal or research work. Prepares chemical and bacteriolog;ca: me-
dia, stains, reagents, and test solutions routinely used in labora-
tory. Operates equipment and conducts tests as directed.
Maintains test result records, prepares data sheets. Prepares or
assists in preparation of reports. Cleans, maintains and stores
instruments and equipment. Maintains inventory and order sup-
plies. Performs custodial duties in laboratory. Operates labora-
tory in small primary treatment or trickling filter plant in ab-
sence of chemist.

STOREKEEPER:

Requisitions, receives, stores, and issues supplies, tools, and
equipment. Maintains inventory records and controls. Duties in-
clude any combination of tasks such as following: Inspects in-
coming stock to verify quantity, quality, and adherence to spec-
ifications. Identifies and stores material. Fills orders and issues
supplies from stock. Prepares periodic or perpetual inventory.
Requisitions replacement quantities of stock items as necessary.
Compiles records and reports of material used, spoilage or other
loss, inventory adjustments, and refusal of shipments. Recom-
mends changes in established procedures. Determines methods
of storage, identification, and location of stock. Divides stock
quantities into portions to fill orders.

AUTOMOTIVE EQUIPMENT OPERATOR:

Operates automotive equipment such as dump truck, tank
truck, fork lift, or tractor to perform any combination of tasks
such as following: Loads or assists in loading grit, sludge, or
other disposable material. Hauls material from plant to disposal
area. Unloads material at destination. Operates tractor to cut
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grass or weeds, bulldoze soil, or remove snow. Performs mainte-
nance on vehicles.

CUSTODIAN:

Cleans all or designated portions of wastewater treatment plant
and grounds. Performs any combination of tasks such as follow-
ing in accordance with established procedures, subject to inspec-
tion for adherence to required standards of cleanliness and com-
pliance with instructions. Sweeps, mops, waxes, and polishes
floors; washes walls and woodwork; dusts furniture, piping,
valves, etc. Washes and polishes windows and metal surfaces.
Cleans restrooms and maintains supplies. Empties vvastecans and
ashtrays. Polices and performs general custodial duties on
grounds, including picking up litter and sweeping walks. May
shovel snow and cut grass. Adjusts heat and air conditioning
controls. Reports any repairs or adjustments required. Acts as
watchman. Washes and polishes cars and trucks.

PAINTER:

Performs all types of painting work, includii,g any combination
of tasks such as following: Under general supervision of Mainte-
nance Foreman or Shift Foreman. Prepares various surfaces for
painting by washing, scraping, burning, sanding, sand-blasting or
other means as necessary. Mixes, matches, and blends various
paints, enamels, lacquers, varnishes, stains and special protective
coatings to achieve desired color, consistency, and drying prop-
erties. Caulks, putties, cements, or plasters holes and cracks.
Cuts and replaces glass in windows and doors. Erects and uses
ladders, scaffolding, and swinging stage equipment as required.
Paints buildings, structures, equipment, and furniture using
brush, roller, spray gun or other applicator. Prepares wall and
hangs paper or other wall-covering material. Performs simple
sign-painting, using stencils. Requisitions material and equip-
ment. Cleans and stores tools and equipment. Cleans up work
site or arranges for laborer to clean up.

LABORER:

Performs any combination of following: Tasks in Wastewater
Treatment Plant. Cleans equipment such as bar screens, com-
minutors, and weirs. Lubricates machinery, loads and unloads
trucks; spreads sand, gravel, and dirt. Drives truck. Paints
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(rough) and performs other minor maintenance. Digs and refills
ditches. Cleans drains, ditches, and culverts..Cuts grass, weeds,
and brush; trims trees and bushes; rakes grass, leaves, and trash;
seeds and cares for lawn and ornamental plantings. Removes
snow and ice from walkways, driveways, and equipment. Col-
lects and disposes of trash and garbage. Washes and cleans
vehicles, tools, and equipment. Carries or holds material,
supplies, or tools to assist maintenance personnel.
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WASTEWATER TREATMEKT PLANT OPERATORS

INF().mArtioN FORM

HOME AOl 015031CC

:IP CDC/I

NAME A. 1, ',OW.

'C MI PHONE NO I", 4,0

HOST OFFICE.

FEMALE

EMP..,mENT STATIJI

'.E0

PRESENT EmPLOYmENT (F11 In k,low):

NAME OF PI 0.11

PLANT MAILS:; PISS:

POSITION TITLE: STATUS:

FULL TIME 2 H PART TM 3 SEASONAL

WASTEWATER TREATMENT PLANT CERTIFICATE (F111 in belt,

I CLASS A

Year:

Number.

2. '; CL ASS B

year
Number:

3 CLASS C

Yes::
Her:

4 [_1 CLASS D

Year

Number:

NOT

ZERTIFIED

WATER TREATMENT CERTIFICATES (Fill in below):

I. L FE 2...1 F 2 3' 3

PROFESSIONAL STATUS (Fill in below):

4 Ti 5. D 2 6 Ia

1'

I. El ENGINEER
REGISTERED: 1. YES 2, NO

REGISTRATION (40.

2 1 SANITARIAN

REGISTERED: YES 2. r_; NO

REGISTRATION NC:

3. 11 OTHER'

REGISTERED: Z. .0
REGISTRATION 140.

MILITARY STATUS:

VETERAN: I. YES 2. NO DR AFT CLASS:

I hereby certify that the information contained herein is accurate and complete.

Srenot.e.

Date

t 652



19E

EDUCATION ANN: - DIVISION I

GRAMMAR 5(6
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WW717 - II
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A STANDARD Y .-6 600L EOL y ALENCY G E D CERT .r ATE'
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M.. -
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4-- -
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t 2
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EARNED im...y., __

JUNIOR COLLE, IDES TOD HAVE ATTENDEE 11111 belool
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MINOR.

NAME 220109

MI ORLOCATION.

NAME: AIOR

LOCAnoh. IRON:

DATES ATTENDED
From (Mo. Yr.): To iMa..Y..6

NAME Or DEGRE1.

YEAR DE.GREC

DATES ATTENDED

Fioni r-Y )o
NAME OF DEGREE:

YEAR OF DEGREE:

DATES ATTENDED

From lIdo.Yr.). To (Mo.-Yr.):

NA ')F DEGREE.

YEAR OF DEGREE:

HOW MANY H.C.,,AS CREDIT HAVE YOU OBTAINED FROM AN ACCREDITED COLLEGE Irtli In below:
NIITE: Tenn ca6.61., or. ota..nod .1 a rchool /Boring 3 tivel.ceivoolt pov.ods Iron. Sopfccnbar to une. Somesier crodol obta.ned in o school offormg
2 ...ToonAAA. tier ads on6dally. If you attended A.12, on Ih roe ORII2Ae s. use add.t.onal s Arts of pap.. and attoch.
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6.1d1.: Indus/. -. ocianfion or cod...pond/now coursoi yO CA,. completed. Lost in 4.9.ence from *Alias, dote to oesont Give Ran, of scho,I, or
soonsor n. ape; ocat.on. cov".1..1 or sable ct beginn-no and orld.no doves al aowndanc, and hears in class par weak. Foe corripondonco
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Deviator Fall no Sesuon..

twArdE: COURSE TITLE OR SUBJECT: DATES ATTENDED HOURS IN
CLASS PER MN.,

LOCATION: CORRESPONDENCE
COURSE: ' YES

NAME COURSE TITLE OR SUBJECT: DATES ATTENDED HOURS IN

CLASS PER RAFrom(Mo..Yr.) 7n (RR.-Y,.)

LOCATION: CORRESPONDENCE
COURSE: .-i YES

NAME COURSE TITLE OP SUBJECT: DATES ATTENDED HOURS IN
CLASS PER RN.FNA(m...y4.) 1.,,,......}

LOCATION. CORRESPONDENCE
COURSE

. I YES

NAME COURSE TITLE OR SUBJECT DATES ATTENDED HOURS IN
CLASS PER FN.From(Mo.7,-) TTo (Mo.- Y,)

LOCATION: CORRESPONDENCE
COURSE: l YES

NAME COURSE TITLE OR SUBJECT; DATES ATTENDED HOURS IN
CLASS PER se,Frora(M0,-y,,) T. (M..,.)

LOCATION: CORRESPONDENCE
COURSE

N Am E COURSE TITLE OR SuBJEcT, DATES ATTENDED HOURS IN
CLASS PER MN.F,a..(Ma.Yrd To Od...E.,

LOCATION; CORRESPONDENCE
COURSE. ij YES

IF "OU HAVE ATEN MORE THAN SIX STUDIES COURSES. USE ADDITIONAL SHEETS OF PAPER AND ATT ACH.
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WWTP III
EXPERIENCE - DIVISION II

YI AP EN/EPFD WORK IN
WASTEWATER TREATMENT PLANT:

NUMBER CF YEARS OF E XPERIENCE IN
I PRIMARY TREATMENT
2 ACTIVATED SLUDGE
3 TRICKLING FILTER
4 LABORATORY
5 DIGESTERS
6 VACUUM FILTERS
7 INCINERATOR
B RAPID SAND FILTER

APE AS IN WHICH YOU ARE MOST KNOWLEDGEABLE

PRIMARY TREATMENT

2. L..1 ACTIVATED SLUDGE
3. [-I TRICKLING FILTER

4. U LABORATORY
5. MECHANICAL WORE

6. ELECTRICAL WORK
7 r-i) VACUUM FILTERS
8 0 INCINERATOR
9 E, OTHER

W DIGESTERS

EMPLOYMENT REC0191.. (Fill in bolo,
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GLOSSARY

Accessions
Additions to establishment's employment roll within the
preceding year

Accession rate
Total accessions divided by current full-time employ-
ment
Horizont&number of people who transferred into the

occupation from a similar occupation in a wastewater
treatment plant

Horizontal ratetotal number of horizontal transfers di-
vided by total number of transfers

New hires number of people hired within the past year
who were obtained from external labor supply sources

New hire ratenumber of new hires divided by number
of accessions

Transfers into number of people entering a particular
occupation who were transferred from some other
occupation either within the same wastewater treat-
me;it plant or from some other plant in the state

Tratufe: into rate number of people transferring into
the occupation divided by accession rate

Upgradethat number of people who transferred into the
occupation from some other occupation requiring
fewer skills and less educational background

Upgrade ratetotal number of upgrade transfers divided
by the total number of transfers

Associate degree
An educational degree usually signifying completion of
two years of prescribed college or university level course-
work
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Bachelor's degree
An educational degree usually signifying completion of
four years of prescribed college or university work

Basic education
The education essential to take care of one's self, usually
including basic language, mathematics, and other commu
nication skills

Basic plan
A plan for achieving water quality standards within an
area drained by a river and its tributaries

Bilingual
Communication in two languages

Biochemical oxygen demand
The quantity of oxygen used in the biochemical oxida-
tion of organic matter in a specified time, at a specified
temperature, and under specified conditions. This term
also refers to a standard test used in assessing wastewater
strength.

Career education
A concept of education which brings together both gen-
eral and vocational education in mutual support to assist
the individual in the development and maintenance of a
career throughout a working life

Career ladder
The various skill or developmental steps, arranged from
the lowest level to the highest, in a career area

Categorical programs
Government programs to meet a specific need

Certification
The granting of a certificate which states that an individ-
ual has successfully completed a given course or a series
of related courses and indicating that the individual is
qualified to perform a given function

Client
An individual making use of the services of an agency
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Community Action Agency (CAA)
A local agency formed and funded by the Office of Eco-
nomic Opportunity for the purpose of representing the
poor and providing certain programs of assistance with a
high degree of client control. Sometimes referred to as
the Community Action Programs (CAP).

Community college
A two-year educational institution with minimal en-
trance requirements, established to serve the post-
secondary and remedial educational needs of a communi-
ty

Concentrated Employment Program (CEP)
A federally funded program to bring together all needed
manpower services within a limited target area to provide
concentrated services to the disadvantaged

Cooperative Area Manpower Planning System (CAMPS)
A system established by federal agencies engaged in man-
power development activities for the coordination of
such activities at the local, state, region,: and national
levels

Cooperative education
A work-study program at the college level enabling a stu-
dent to work about half time while pursuing a college
program, under the supervision and control of the educa-
tional institution

Cost-effective approach
The use of an approach to the attaining of certain objec-
tives which has the least cost for the greatest effectiveness

Coupled classroom
A program bringing work and classroom experience to-
gether, each reinforcing the other through a coordinated
curriculum of activities

Decategorization
The elimination of categories

Decentralization
The delegation of authority and responsibility to subsidi-
ary units
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Direct training
The training developed and offered by an agency

Disadvantages
Those meeting federal standards

(1) Poverty level incomes and
(2) Unemployed or underemployed and

(a) Under 23 or
(b) Over 45 or
(c) Minority or
(d) Handicapped or
(e) High school dropout

Doctorate degree
A professional degree offered by universities and colleges
following successful completion of several years of work
beyond the bachelor's degree signifying that the recipient
is a scholar in a given field of learning

Dropout
One who leaves school before completion of a given pro-
gram

Economic Opportunity Act
The federal act of 1964 setting up the Office of Econom-
ic Opportunity with the avowed purpose of eliminating
poverty by opening to everyone the opportunity for "ed-
ucation, training, work, decency, and dignity "

Education
The process of developing knowledge, skill, mind, and
character

Effluent
Wastewater or other liquid, partially or completely treat-
ed, or in its natural state, flowing out of a treatment
plant

Elementary education
The education from kindergarten through 6th grade

Employment
Actual employmentnumber of people employed at the

time the survey was taken
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Actual full-time employmentnumber of people em-
ployed at the time the survey was taken who worked at
least 36 hours a week

Actual full-time equivalentstotal number of hours
worked by all people employed divided by 40

Actual part-tim,: employmentnumber of people em-
ployed at the time the survey was taken who vvorked
less than 36 hours a week

Authorized employment number of people allowed in
the budget for the wastewater treatment plant

Authorized full-time employmentthe number of people
allowed in the budget for the wastewater treatment
plant who worked at least 36 hours a week

Authorized full-time equivalentsnumber of hours
worked by all people authorized for employment divid-
ed by 40

Authorized part-time employmentthe number of people
-ed in the budget for the wastewater treatment

plant who worked less than 36 hours a week
Recommended employmentthe number of people who

if currently employed would maximize the plant's effec-
tive operations

Recommended full-time employmentthe number of
people who if currently employed would maximize the
plant's effective operation who would work at least 36
hours a week

Recommended full-time equivalents total number of rec-
ommended hours of work divided by 40

Recommended part-time employmentthe number of
people who if currently employed would maximize the
plant's effective operation who would work less than 36
hours a week

Evaluate
To determine the degree to which the objectives of a
program are met

External labor market
That labor market lying outside the industry

Feedback
Making available to a program the results of monitoring
and evaluation so that the program can be continuously
improved
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Fringe benefits
Those nonmonetary rewards or benefits provided by an
employer

Full employment
The employment of all persons willing and able to work.
Statistically this is about 95-96 percent of the labor force

General education development diploma (G.E.D.)
A program designed for school dropouts to give them the
development equivalent to that received from securing a
high school diploma, and generally accepted in lieu of
that diploma

Graduate training
Education and training beyond the bachelor's degree

Gross national product (GNP)
The market value of all goods and services produced by a
nation for the marketplace

Hands-on
Experience using actual equipment

Higher education
Education beyond high school

Human resource development
The development of human beings into producers
through education, training, and employment services

Inflation
The general or overall upward movement of prices or the
price level

Interagency agreement
An agreement between two or more government agencies

Internal labor market
That labor market within an industry

Institutional program
A training program in an educational institution as differ-
entiated from an apprenticeship or on-the-job training

Job Corps
A program of education and training for disadvantaged
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high school dropouts to build them into self respecting,
productive citizens

Job evaluation
The process of dividing a job into its major components
to enable analysis for the purpose of establishing rates
of pay and training

Journeyman
A craftsman qualified to function in a trade without su-
pervision

Junior college
Two-year, post-secondary colleges with the main purpose
of preparing people to go on to a four-year college pro-
gram

Labor market
The geographical area within which most workers are se-
cured. For some occupations, this may be a given com-
munity, while for others, it may be nationwide.

Labor unions
Organizations of workers for the purpose of representing
them in bargaining with private employers or government

Liberal education
Education in the artsliterature, philosophy, languages,
historyas compared with professional or technical sub-
jects

Macro-manpower planning
That manpower planning associated with macro-econom-
ic planning, which generally involves full employment of
human resources of manpower

Manpower
Productive human beings

Manpower Administration
The agency within the Department of Labor with the
primary responsibility for administering manpower pro-
grams

Manpower advisory committees
Federal committees at the regional and national levels
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created to advise Department of Labor and Department
of Health, Education and Welfare officials on manpower
problems and programs

Manpower coordinating councils
Federal councils of federal officials from various agencies
at the national and regional levels to coordinate federal
manpower programs

Manpower Development and Training Act (MDTA)
The federal legislation of 1962, first designed to retrain
persons with obsolete skills, redirected to include youth
and then to emphasize training for the disadvantaged

Manpower planning
Planning for the optimal development and use of man-
power

Manpower planning councils
Councils at local and state levels, representing a cross
section of the community, including elected and ap-
pointed officials, clients, business and labor represen-
tatives, to plan manpower activities for optimum effec-
tiveness

Manpower revolution
The period of the 1960s in which technological changes
and problems became apparent, producing a series of cor-
rective manpower programs

Master's degree
A collegiate degree usually requiring one to two years of
work beyond the bachelor's degree

Micro-manpower planning
That manpower planning involved in meeting the man-
power needs of a particular company, agency or industry

Minorities
Refers to those ethnic groups in a minority who experi-
ence special problems of assimilation into the dominant
culture
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Monitor
The day-to-day evaluation of a program's movement to-
ward achieving certain goals

National Alliance of BusinessmenJob Opportunities in the
Business Sector (NAB-JOBS)

An organization of businessmen with the purpose of giv-
ing jobs to disadvantaged people, the extra training costs
involved being reimbursable from the federal government

National manpower program planning
That manpower planning involved in meeting specific na-
tion& needs, i.e., pollution, disadvantaged, shortage of
science skills, etc.

Neighborhood Youth Corps (NYC)
A federally funded program to give jobs to youth 16 to
22, enabling them to stay in school or return after drop-
ping out

Occupational cluster
A grouping of closely related skills or occupations having
a common core of skills and/or learning

On-the-job training (OJT)
The usually informal training that is a part of learning a
job as compared with classroom and apprenticeship pro-
grams

Open entry
The admission of students regardless of educational back-
ground taking them as far as they are capable and desire

Operation Mainstream
A federal 0E0 work-relief program for older, near un-
employable workers

Operator
One who operates equipment in the workplace

Outreach
Reaching out into the community, offering services to
clients rather than waiting for clients to come into an
office
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Placement
The placing of a person on a job by an educational or
employment agency

Pollution
A condition createcl by the presence of harmful or objec-
tionable material in water

Port of entry
The place where a person enters

Productivity
The output per unit of input, usually per person or per
man-hour

Professional
One who works in any profession such as law, medicine,
engineering, teaching, etc., implying training at the four
year college level

Programmed learning
A planned system program for learning a subject usually
of the self-instruction variety

Projections
Using current statistics, determining future statistics from
the trends they establish

Promotion
The movement up an occupational ladder

Public employment
Employment with a government agency

Public Employment Program (PEP)
The temporary program established by the Emergency
Employment Act of 1971 to subsidize jobs in the public
sector of the local and state levels of unemployed and
underemployed persons

Public service careers
A permanent federal program to finance the preparation
of disadvantaged persons for careers in the public service
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Referrals
Those persons referred to an agency or employer for ser
vice or employment

Regional
Generally refers to the geographical area covered by sev-
eral states

Relocation
The process of moving, usually from an area of labor
surplus to an area of labor shortage

Revenue sharing
The granting of a block of money for generalized ptir-
poses and with few guidelines

Salary
Payment by the week, month, or year

Secondary education
Education in the 7th through 12th grades

Skilled worker-craftsman
A worker who has learned a craft or trade

Skills Center
Centers set up under MDTA to give disadvantaged people
the opportunity to develop a skill and basic education

Special impact
Areas especially hard hit by military bases from which
large numbers of students enter the school system, but
the residents pay no property tax to support the schools

Subprofessionalsparaprofessionals
Persons trained to perform work to assist professionals
but requiring less than baccalaureate education and train-
ing

Technical college
A post-high school educational institution which prepares
technicians in relatively narrow occupational areas

Technician
A person trained to perform complex or technical jobs
requiring less than bachelor's degree work or its equivalent
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Technc,' iv
TI lethod of performing a series of operations

Terminations number of people who discontinue their em
ployment within the preceding year for a particular oc
cupation
Death and retirement ratetotal number who died or re-

tired divided by total number of separations
Death and retirementstotal number of people within a

wastewater treatment plant terminated because of
death or retirement

Dischargenumber of people released from employment
because of unsatisfactory performance

Discharge ratethe number of discharges divided by num-
ber of terminations

Quit ratetotal number of quits divided by total number
of separations

Quitsnumber of people who voluntarily terminated
their employment within the wastewater treatment
plant

Separation ratetotal number of separations divided by
the total number of terminations

Separationsnumber of people who discontinued their
employment within a state's system of wastewater
treatment plant

Termination ratetotal terminations divided by full-time
employment

Transfers outnumber of people who terminated their
employment within a given occupation in a waste-
water treatment plant in order to obtain employment
either in some other occupation within the same or
alternative waste facility

Transfer out ratetotal number of transfers out divided
by total number of terminations

Tight labor market
A condition in the labor market in which there is a short-
age of workers to meet existing demand, creating good
job opportunities and rising wage levels

Training
The development of vocational skills
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Training grant
The awarding of money by a government agencs,' to estab
lish a training program

Transfer
The lateral movement of a person from department to
department or plant to plant

Turnover
The change of personnel

Typology
The differentiation of various types of activity

Undergraduate training or education
The training or education in college up to and including a
bachelor's degree

Unemployment
Being without a job but in the process of looking for one

Unemployment compensation
Compensation paid to workers by the government during
periods of unemployment

Updating
Bringing skills up to date with the latest technology

Upgrading
The improvement of job skills

Vocational education
The preparation of an individual for a vocation, usually
requii ing manual skills

Vocational rehabilitation
Making people employable through the reduction or elim-
ination of physical, mental or social problems

Wages
Payment by the hour

Water quality
The chemical, physical, and biological characteristics of
water with respect to its suitability for a particular use.
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The si.me water may be of good quality for one use and
bad for another, depending upon its characteristics and
the requirements for tH.e particular use.

Water standards
Definitions of water quality established as a basis for con
trot for various water-use classifications

Water use
A system of classifying utilization of waters in natural
watercourses for such purposes as potable water supply,
recreation and bathing, fish culture, industrial water,
waste assimilation, transportation, and power produc-
tion

White-collar occupations
Those occupations requiring a substantial amount of
communicative skill and involving substantial mental ar
tivity

Work Incentive (WIN)
A federally financed program for welfare recipients who
are able to work in which extra compensation is provided
them as an incentive to register for employment and edu-
cational/training programs.

Youth opportunity centers
Centers established specifically to aid youth in the devel-
opment of job skills and the acquisition of job opportuni-
ties
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INCREASING THE VOCATIONAL AWARENESS OP PRTMARY SCHOOL CHILDREN

Background

Preparing youngsters for the World of Work is to be a major goal of the Pleasant

Hill School District. A satisfactory and rewarding vocational adjustment holds high

priority in our technologically oriented society. The concept of career awareness

must be developed at an early age and hence must be included within the primary school

curriculum. The role and responsibility of the primary teacher in fostering the de-

velopment of vocational awareness shall be of great importance.

A 1968 study reports approximately two and a half million students are graduated

annually from American high schools. Of these, 53% continue their education at insti-

tutions of higher learning. However, only about one half of this group completes

their training. About 1,175,000 young men and women terminate their formal education

with high school graduation. In addition, another 100,000 drop out each year before

completing high school. Therefore, over two million students terminate their edu-

cation at the 12th grade level, or earlier. Only some 400,000 of these students have

had some vocational training in high school. The remaining 1.5 million leave school

with little or no skills and the labor market offers few opportunities for these un-

skilled workers.

In spite of the importance of work to the nation and to the individual, today

we find a large percentage of our young people preparing unrealistically due to their

preference for the more glamorous professional or "status" jobs. This is shown by

investigations that have statistically demonstrated discrepancies between the occu-

pational distribution of our existing employed population. Only twelve in every one

hundred individuals in the average community will find their occupational futures in

medicine, law, teaching, nursing, dietetics, engineering, or the other professions.

Parents must come to realize that over eighty percent of the young people entering

the labor market will be needed in occupations other than the professions. While

particular prestige has been attached to education for the professions, other equally

important vocations have been given lower priority and less attention. Such insights

11(1-"4
j

0 (



Page 2

as these should induce us, as educators, to provide educational programs which will

foster a broadened understanding of work related to individual interest and the po-

tential skills of all the students.

Making career decisions is not an objective at an early stage of a child's life.

The primary school child may make what are commonly termed as "tentative choices"

which will help to motivate him in attaining desired learning. The exploration of

such "tentative" career choices provides a climate in which the school may help him

to expand his appreciation of his total personality and the world in which he lives.

This exploration of "tentative" career choices is related to the development of self-

concept and identity.

Teachers have long been alert to the need to introduce the "world of work" as

an integral part of all areas of learning in the early school years. Their concern

for relevancy of school to life gives this practice high priority and is usually ex-

pressed during the early school years through the exploration of "community helpers".

It is generally in this setting that career awareness emerges as a part of the child's

knowledge.

A review of early-school approaches aimed at enhancing "vocational awareness"

as presented in occupational literature, texts, references, audio-visual aids,

community helpers studies, reveals that the emphasis is too frequently placed on the

"informational" aspect only. This technique represents too narrow a base from which

students may become knowledgeable about the function of work in our society and spe-

cifically their prospects in becoming productive members.

A program attuned to the career awareness of students extending from kinder-

garten to adult, should address itself to broader, more comprehensive objectives-

not just informational services. These may be expressed in the following manner:

To provide students:

. With a foundation for wholesome attitudes regarding the worth and the

function of man's work in our society.
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. With an understanding of the world of work that would contribute in a

constructive way to the development of each one's self-image as a pro-

ductive member of society.

. With an opportunity to develop a self-understanding as an awareness of their

personal responsibility for making their own decisions,

. With an opportunity to develop attitudes of respecl, and appreciation toward

workers in all fields and in all levels of work.

. With an understanding of their developing personal interests, attitudes,

aptitudes, abilities, and skills, as they relate to future career decisions.

. With an understanding of the broad range of occupations open to them through

education.

To carry out these expressed objectives, changes are required in teaching style,

instructional methodology, and utilization of classroom materials.

If we are to help teachers make significant "judgements" pertaining to a stu-

dent's career awareness, we must find answers to the following questions

. What type of experiences should the teacher provide in an effort to enhance

career awareness?

. What might be used that may help him assess the student's potential pro-

gress and needs in the growth of career awareness?

. How does a teacher determine the level of a student's vocational awareness

and how much progress has taken place?

. How can he determine whether his response is appropriate for his age and

ability.

. How can he evaluate the effectiveness of his efforts over the years?

A necessary first step is to develop a workable "model" of career awareness

that might be readily applicable to the classeoom. Such a guide placed in the

teacher's hands should open the door to exploration and experimentation that could

lead to meaningful research. Only through classroom research can such significant
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questions be answered. The following guide has been prepared by teachers for teachers

to accomplish this meaningful purpose.

Setting.

The Pleasant Hill School District is located in the southern tip of the

Willamette Valley, just a ten minute drive from Eugene, Oregon. The district covers

an area of 113 square miles, with an estimated population of SOCO persons. The

majority of the populace either drives into Eugene for employment or works in the

forest product industry in Oakridge or the Cascade Range of mountains east of the

school district. The school district does not have monetary income for budget pur-

poses through industry but depends almost entirely upon local property taxes for

support.

The educational system of the district follows a 3-3-2-4 plan with a total of

11400 students and 81 certified staff members involved. It is the belief of the dis-

trict that the development of a personts perceptions of himself in a career role is

a continuing process which requires constant focus on relevant experiences through-

out his entire life. The intent of this project is to develop or enhance teaching

techniques and obtain related media for expanding the career awareness of the

Pleasant Hill Primary School children. Emphasis of the project will be placed on

teacher inservice, occupational awareness and the relationship.between skills learned

at school and skill requirement in occupations.

The project will be directed toward the primary school children of the Pleasant

Hill School District, grades 1 - 3.



Trent Primary School

Don Brumfield, Principal
13 teachers
1 librarian
1/2 remedial reading

1/2 time counselor

1 full time music

Grade 1 105 students
Grade 2 105 students
Grade 3 105 students
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This project will be directly and indirectly connected to the present 4-12

career education program of the Pleasant Hill Elementary School, the Pleasant Hill

Junior High School, and the Pleasant Hill High School to provide a sequential career

education program with a ?finite scope and sequence.

Parameters of Guide-

The guide is confined to the Primary school, grades one, two, and three. The

central theme of increasing the career awareness of primary school children places

the spotlight on occupations associated with all of the various areas of the curri-

culum for the entire year.

The study of careers/occupations is not confined to the service or professional

occupations but attempts to explore many of the occupations associated with any

given area traditionally taught in the primary school. The skilled and semi-skilled

occupations are treated with equal emphasis as the service or professional careers.

An attempt has been made to remove the stereotype picture of occupations typically

found in social studies units, the father going off to the office in a busi-

ness suit with a briefcase in his hand while mother remains home with the children

in a middle class home.
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Procedure for Guide Use

The teacher guide, Increasing the Career Awareness of Primary School Children,

is divided into soVen categories: (1) grade'level (2) subject matter (3) unit of

instruction (4) concepts (5) behavioral objectives (6) suggested activities, and

(7) suggested materials and resources.

The grade level, subject matter, and units of instruction refer to: the grade

level the material is to be taught i.e., grade 1, the subject area under consider-

ation, i.e., Social Studies, the unit of instruction within the particular subject

area, i.e., map skills.

The concepts to be developed came from an investigation of material presently

being taught at each grade level -by subject matter. Inasmuch as no known list of

concepts is available for use, a sequented, developmental list of concepts was ob-

tained through a study of curriculum subject matter. This was done to assist stu-

dents in comprehending the relationship between skills learned at school and skill

requirements in occupations regardlesd of the occupations they might enter in later

life.

The bahavioral objectives are the immediate expectations a teacher will expect

upon the completion of the unit of study. Short range evaluations will be based

upon these results,

The activities section is a culmination of suggestions found in the local

school district curriculum guide, curriculum guides from other school districts,

occupational guidance literature, and discussions with primary teachers.

The materials and resources suggested to accompany each activity are a com-

pilation of available materials and/or resources found in (1) primary classroom,

(2) primary library (3) Intermediate Education District Instructional Resource

Center (4) review of publisher's list of commercial materials (5) Lane Community

College and University of Oregon resource personnel and (6) citizens in the local

community.



Grade: 1 Subject: Language Arts Unit: Speech and Drama
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I. CONCEPT: Jobs use speech and drama.

Objective: The children can name or draw two occupations using speech and/or drama.

Learning Activities:

1. Speech therapist will visit and explain
her work and correct speaking habits.

2. The drama department from Pleasant Hill
High School will visit and show use and
working of puppets.

3. Each child will make a puppet which is
resembling an occupational worker who uses
speech; they will give a play to the other
rooms.

L. Have a pantominist visit; hold assembly
for all grades.

5. Have librarian visit and demonstrate the
art of story telling.

Evaluation Activities:

1. The child will draw a picture of two
occupations using Speech and/or Drama.

Materials and Resources:

1. School Speech Therapist

2. Drama Department

4. Charge $35.00 - $40.00
Carol Thibeau

5. Librarian



Grade: Subject: Social Studies Unit: Scnool Orientation
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I. CONCEPT: Many people work in our school.

Objective: Students can verbalize the role of five school employees.

Learning Activities:

1. Take students on a tour of school
buildings to look for places where people
work and also to look for as many workers
as possible.

a. office
b. health room
c. kitchen (volunteer mothers)
d. library
e. speech room
f. janitor's work room
g. playground
h. other classroom
i. bus driver

2. Draw pictures of three school workers, as
teacher writes down child's description.

3. Charades.

4. Discuss which jobs take a lot of training
and ones involving special training.

5. Child have the responsibility of custodial
job for one week.

6. Tour bus garage.

Evaluation Activities:

1. The child can draw a picture of five
people working at school, and/or

2. The child can verbalize orally the jobs
of five school employees.

Matez.ials and Resources:

Resource Person:

1. School personnel

Bus driver - Mrs. Dilley

Study Prints:
#17 School Safety
School Friends and Helpers
PS 6600 44



Grade: 1 Subject: Social Studies Unit
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I. CONCEPT: An "occupation" or "career" is that work which one selects as a means
of earning money, or maintaining a family.

Objective: The child can tell the role of the mother in or out the home.

Learning Activities:

1. Roles mothers play:

Occupations
Cooking
Shopping

Repairing
Sewing
Hair dresser
Nurse

2. Paste picture onto board and cut into
puzzle.

3. Write recipe of a lunch; make the lunch;
trace how the ingredients are purchased.
(related to math)

4. Child close eyes - make picture of one job
that is done in the home. Make bulletin
board display.

5. Point to various displayed pictures; child
decides what person in the home does the
work; label the picture with the name of
the worker.

6. Riddles about the jobs around the house.

7. Seamstress visit.

Evaluation Activities:

1. The child can draw and/or verbalize as
many jobs as he can that the mother does
in or out of the home.

Materials and Resources:

Peabody Kits
lesson 5 - Activity 1
lesson 9 - Activity
Lesson 10 - Activity 2,3

Resource

1. Seamstress - mothers
Home Ec. teacher.

3. Cook

Films:
"Our Family Works Together"

MA 6208 02
The Busy Bee" Sound-filmstrip

FR 7002 90
"Family Teamwork and You
MB 6901 28
"My Mother is the Most Beautiful
Woman in the World"
MA 7001 77
"Family at Work and Play"
SP - PS 6600 L

"Families and Jobs" Resa Earns
Her Dime
MA 7004 02



Grade: 1 Subject: Social Studies--------

Page 1C

Unit:2a. Family

I. CONCEPT: An "occupation" or "career" is that work which one selects as a means
of earning money.

Objective: E'mry child cpn identify his father's floccuration" or "career".

Learning Activities:

1. Riddles about occupations that the fathers
of the students are presently in.

2. Pantomine Workers from Peabody.

3. Find or draw pictures exerplifying fathers
occupation; display on bulletin board.
Match titles to pictures.

4. Bring in actual tools a father uses.

5. Make worksheet which matches uniform
to worker; hat to worker; tool to
worker.

6. Visits from interesting fathers and what
they do.

7. Use alphabet letters to think of a worker
beginning with each letter.

Evaluation Activities:

1. The child will be able to describe orally
the work his father does for a living.

2. Name his father's occupation.

Mateials and Resources:

Peabody Kit

2. Lesson 5 -

Lesson 6 -

Lesson 6 -

Lesson 35 -
Lesson 779-

Activity 2
Activity 2
Activity 3
Activity 2
Activity 3

Films:
"117..:1-Ids Grow Up"

MA 7200 140

"The Thinking Book"
MA 7101 95

Resource person:
Fathers
School personnel



Cade: 1 Subject: Social Studies
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Unit: 2b. Family

I. CONCEPT: To know the ways foods are produced, prepared, marketed, and consumed.

Objective: The child can list or draw, one occupation involved in the handling
of milk.

Learning Activities:

7.. Visit a dairy; creamery.

2. Trace production of milk and paint a mural
of steps from cow to table.

3. Make experience chart.

14, Make butter.

Evaluative Activities:

1. The child will list orally, or by drawing
a picture, one occupation involved in the
handling of milk.

16 P.c./1

Materials and Resources:

1. Medo-Land Dairy 345-2371

Lochmead Dairy
Junction City 998-8544
(complete processing)

Study Prints.

Dairy Helpers
PS 5505 BI
Dairy Helpers #7

Films:

The Cow
MA 5612 72
How Milk is Procaesed
ML 6901 09
Dairy Cow
ML 5901 11
How a Cow is Milked
ML 6901 10
How Milk Comes To Us
ML 6901 Ob
Milk
MA. 6204 18

Butter Making Kit
DA



Grade: 1 Subject: Social Studies Unit: 2c. Famil
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I. CONCEPT: 9MY....020211EL:21kELIAILLALL--- ..
Objective: Learners can name three i ortant people in a construction unit.

carpen er 2 cemen ruck driTi7C7111rumergger:11:116----7---------

Learning Activities:

1. Pictures and discussion of various types of
shelter.

2. Construct model of own
milk cartons, blocks.

3. Visit local unit being
workers involved.

home by paper folding,

built and observe all

h. Ask student to bring from home some of the
common tools used in the home.

a. hammer and nails
b. screw drivers and screws
c. pliers and wrenches
d. hand drill and wooden bits
e. can opener
f. electric or play iron
g. broom
h. mop
i. portable vacuum cleaner

Hold up and ask this question:

1. What is this?
2. Who uses this?

Evaluative Activities:

1. The child will list orally, in writing,
or by drawing, three occupations involved
In the construction of a home.

Materials and Resources:

Peabody:

1. Breeden Brothers
Jim McKee - speak on trailer
houses.

2. Carpenter visit

Films:

Pipes In The House
MA 6220 65
We Live in a Trailer
MA 6704 09
Let's Build a Home
MA t220 66
House Ahead
MA 7102 06-
Building A House
MB 6503 14
New House-Where it Comes From
MA 3300 52



Grade: 1 Subject: Social Studies Unit: 2d. Family
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I. CONCEPT: Man people are involved in clothing construction.

Objective: The child can list one job involved in the construction of clothing.

Learning Activities:

1. Trace clothing production from cow hide to
selling of a coat.

2. Visit tannery.

3. Visit weaver and/or Jean's Knitting Center.

4. Riddles - children can write and say verbally
as test in who prepared the piece of clothing.
Example:
"It keeps you warm. You wear it over clothes.
It is a (coat)

5. Demonstration of spinning wheel.

6. Demonstration on loom.

7. Models of kinds of clothing.

8. Visit .a,ric store and make a book featuring
clothes it.v.! work, hot and cold weather, and
people involved.

Evaluative Activities:

1. The child can list orally, in writing, or
by illustrating, one job involved in
clothing construction.

Mate.2-ide and Resources:

1. Tandy Leathercraft
Ralph's Leather Tailors
Shoe Repairman

2. Leather Goods - McPhearson

3. Serenity Weavers 345-0643
Eugene, Oregon

Films:

How Clothing Is Made
NM 7003 46
George's New Suit
MA 5300 50
Cloth - Fiber to Fabric
MB 7003 20
Clothes We Wear
MA 5501 05
Clothing
MA 620709

Peabody Kit
Lesson 20 - Activity 3 - 4



Grade: 1 Subject: Social Studies Unit: 2e. Family
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I. CONCEPT: There are many kinds of work people do in the home.

Objective: The child can name his present career as that of a student and son/
daughter.

Learning Activities:

1. Ask student to try new task in the home
they don't generally perform for one week.
Ask child one question:

a. Do you like the new task?
b. Were you able to do it successfully?
c. What did you use or learn?
d. Are you willing to try new jobs at home?

Teacher sends a letter home:

Dear Parents:

Your child is learning about the world of
work. Will you help him select a task in the
home which he normally does not do but which
would be helpful to the family?

Teacher

2. Show filmstrip which relates to jobs in the
home. Discuss skills needed and list on the
board.

Cookl,.ng ----read recipes

Shopping ---count money
Washing ----grouping clothes by color
Repairing -- -using tools

Evaluative Activities:,
1. The child can draw or describe his own

(1)2 as a student and son/or daughter.

16E7

Materials and Resources:

Peabody Kit

Lesson 10 - Activity 1 - 3
Lesson 136 - Activity 1

Films:

Allen Is My Brother
MA 6700 80
Our Family Works Together
MA 6208 02
What Do Fathers Do
MA 6220 47

Study Prints:

Our Family at Work and Play

Filmstrips:

Helping Mother and the Father
Encyclopedia ,f rInica700

What Mothers Do SRA filmstrip
from World of Work Series



Grade: 1 Subject: Social Studies Unit:
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3. Holidays

I. CONCEPT: Many workers come to the home.

Objective: Shwa: a list of workers, pupils can name service performed for his
family. (postman, garbage ran, soldier)

Learning Activities:

1. Role play workers and their duty after they
visit.

a. postman - have him visit
b. garbage man - have him visit
c. soldier
d. doctor
e. neighbor
f. paper boy

2. Write story about what the worker does.

Title: The Postman
Illustrate:
Story:

3. At Thanksgiving, visit a turkey farm.

t&. At Christmas, visit toy making industry.
Goodwill Industries
Roche - dolls

5. Mrs. Brown visit on repair of dolls.
Patty Keipet.

Evaluative Activities:

1. The child can role play the service that
the following people offer to the family.

postman
soldier
neighbor
garbage man
paper boy
doctor

Materials and Resources:

1. Garbage man
Soldier

2. Postman

3. Lorang Turkey Farms
Junction City, Oregon

4. Goodwill Industries
Roche - Dolls

5. Mrs. Hobert Brown. Patty
Keipet

Filr-:
The Mailman

mr-67715
A Con .unity Keeps House
RTSTI-42
Dolls of Many Lands

Study Prints:

Holidays and Special Occasions
Columbus Day
PS 5718 78
Christmas PS 6718 77
Lincoln's Birthday PS 6718 79
Thanksgiving PS 6718 80
United Nation's Day PS 6728 66
Washington's Birthday PS 6718 81

Spring and Summer Holidays PS 6718 76
Keep the City Clean and Beautiful
PS 600 0



Grade: 1 Subject: Social Studies Unit: L. Patriotism
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I. CONCEPT: Develop attitudes, knowledge and skills needed for effective employment.

Objectives: Child can state the four important characteristics of a good citizen.
TI) be on time 12) observe rules OTTEErii one's part (TriFFeTt
responsibility.

Learning Activities:

1. Have a puppet show on "undesirable quali-
ties", then "desirable qualities" of a good
cxidzen Oho becomes a good worker.

2. Films about responsibility of each
person in a world of work and play.

3. Guest speaker from either Army or Navy to
speak on patriotism.

Evaluative Activities:

1. The child will verbalize the four important
characteristics of a good citizen.

.5,

Materials and Resources:

1. Films:

Going to School is Your Job
1,3-6905 5
Ant and the Grasshopper
MA 5908 53
The Apple
MA 7102 05

Resource:

U.S. Army Recruiting Services
U.S. Navy Recruiting Services



Grade: 1 Subject: Social Studies Unit: 5. maps
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I. CONCEPT: People make maps for safety.

Objective: Child can follow the fire drill map from the room to point of safety.

Learning Activities: Materials and Resources:

1. Principal makes original map. Explain to
class how and why he did it.

2. Draw map of fire drill pattern on large
scale, from room to safe spot.

Evaluative Activities:

1. The child will follow a simple map on a
practice fire drill - getting the child
from the room to a point of safety.

1. Resource person: Principal

Film:
Maps of Our School
MA 5506 7d



Grade: 1 Subject: Social Studies Unit: Animals
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I. CONCEPT: Animals need the care of people.

Objective: The learner can match the workers to the care animals need.

Learning Activities:

1. Have a veterinarian visit the classroom.

2. Visit Ex. Powers Pet Store.

3. Field trip to Portland Zoo.

4. Visit the Humane Society.

5. Have a Dog Groomer visit.

Evaluative Activities:

1. The learner will cut and paste the picture
of a worker to match the picture describing
his job.

Mate-ials and Resources:

Speakers:
1. Dr. Blinkhorn, Veterinarian

2. Donald Powers

Films:
Zoo Babies - Observing
Things About Us
MA 5704 45
Dogs Don't Eat Crapes-or
fananas
MA 710`2 93
Rhythm in the Zoo
NB 6201 50
Care of Pets
MB 6205 30

4-H Department



Grade: 1 Subject: Science.
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I. CONCEPT: Many jobs use Observation.

Unit:

?age 19

Observing

Objective: The child can list two jobs using observation.

Learning Activities:

1. Visit paint and wallpaper store.

2. List ways a teacher observes a child in
school (reading, health, behavior).

3. Tour once around the school and write up
their observation of people using obser-
ving.

4. Visit Pleasant Hill Gardens and have them
explain how fruits and vegetables are se-
lected by color, texture, shape observation.

5. Visit from White Dove on using handicrafts
and the importance of color, shape, texture.

6. Visit from mother showing cake decorating.

Evaluative Activities:

1. The child can list orally, in writing, or
by drawing, two jobs using observation.

4! 61.* -4".,'")

Matelj_als and Resour:es:

1. Wallpaper and Paint Store

). Pleasant Hill Gardens

I'lhite Dove

Anna Dinnel
616 Ivy Street
Junction City, Oregon

6. Volunteer mother
Cake Decorating

Pigs

5:7803 43
that Shall We Paint?
MA 6704 18
How Little, How Big
MA 6702 20



Grade: 1 Subject: Science Unit:
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Perception 2

I. CONCEPT: Many occupations use perception.

Ot.:ti( The learner can list two occupations using perception.

ctivities:

1. hale loe. visit and explain how one uses
F9rcn ot odor, taste, sound.

2. Have 1:,.a.A ot orchestra leader explain how
they %ice ;,erception of sound.

3. Have one srite experience chart on how the ,

shoe :pairman has to perceive what the old
shoeneedl - shoe strings, etc.

4. Play game: Pretend you're a scientists
blindfolded you will taste the two mys',,ery
powders.

Evaluative Activities:

1. The child will list orally, in writing, or
by drawing, two occupations using perception.

:I.
,..0

Matertils and Resources:

1. Cook frog Trader Lee
L.?alie Mandarin Foods

2. End Leader: Mr. elch

3. Ralph's Shoe Store

Hots We Feel About Sound
NA71002

Listenin3, Looking, and Feeling
FR 55-0616-



Grade: 1 Subject: Science Unit: Classifying
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I. CONCEPT: Many occupations are involved in classifying. ,...11
Objective: The learner can name two occupations involved in classification.

Learning Activities:

1. Visit library and see how the books are
classified.

2. Have mothers share hour the various rooms
have equipment and supplies pertaining to
that room. Cut out pictures of household
items and classify according to use in the
household. Let child rretend he is
mother or father, and classify.

Materials and Resources:

1. Librarian

2. Mother

3. On the visit to the supermarket, have child 3. Magazines.
draw pictures of his three favorite foods Shop Rite Market
and observe how foods are classified in the
store. Have child classify all pictures.

4. Nhile at the Pet Store, observe how animals 4.. Little Ark Pet Store
are classified. Eugene, Oregon

Films:

Spring brings Changes
MA 6703 75

Evaluative Activities:

1. The child will be able to describe two jobs
involved with classification, either orally,
in writing, or by illustrating.



Grader: 1 Subject: Science Unit:
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Movement

.11.1
I. CONCEPT: Many occupations involve novement.

Objective: The student can name two occupations involved in movement.

Learning Activities:

1. Visit the airport and make a book covering
all people who work with airplanes.

2. Make a book which describes the workers
on a train.

Have a ballerina visit and explain body
movement, and how she dances as her work.

it. Have Dave Wilcox visit and tell how he
makes money by playing football.

Evaluative Activities:

1. The child will be able to check the jobs
using movement as the teacher gives the
list orally to the child.

Examples:

artist (no)
principal (no)
football player (yes)
ballerina (yes)

it;a25

Mate:ials and Resources:

1. Eugene Municipal Airport

2. Railroad P,Trw:i

ugene, Oregon

3. University of Oregon School
of Dance

4. Dave Wilcox

Films :

Dance Your Own Way
MA 5761 50



Grade: 1 Subject: Science
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Unit: Measurement

I. CONCEPT: Many people use measurement in home and in occupations.

Objective: Theme student can name two occupations involving measuseme7.1t.

Learning Activities:

1. Bring in a measuring device uned by shoe
aalesman., and decide how they use measure-
ment.

_Ja-:.eTials and Rteources:

1. Ralph's Shoe Store

2. lady making drapes; how she uses measure. 2. P.T.A. worker

3. List all the people who use measurement in
building a house.

11. Role play how a child uses measurement.

Evaluative Activities:

1. The student will list two occupations using
measurement, either orally, by writing, or by
illustrating.

16C 6

Carpenter

Films:

Let's Build A House
ggraTa

New House - libere It Comes From
MA 673oo 52



Grade: 1 Subject: Math 1. Counting

I. CONCEPT: Many occupations use counting.

Objective: The student can narl as many ways as possible that people use counting
in their work.

Learning Activities:

1. Student counting: the milk; student atten-
dance; ice cream bars.

2. Visit the library and count the number of
books they turned in and the number they have
out. Librarian could explain this.

3. Secretary of school could talk to the children
about how she uses counting in her job.

14. List jobs at home that invc.lve counting, Ask
parent for one new duty through the week that
depends on the child for counting.

5. Visit a local grocery store. Have store
keeper explain counting - how much was stored
on shelf.

Evaluative Activities:

1. The child can draw or list orally the ways
people use counting in their occupations.

Materials and Resources:

. Librarian

3. Secretary

Films :

Behind the Scenes at the
Supermarket
RIS7UTITS

Arithmetic ire the Food Store
MA 5604 14



Grade: 1 Subject: Math Unit: 2. Addition and Subtraction

T. CONCEPT: People use the idea of addition and subtraction in their work and at home.

Objective: The child can identify two ways addition and subtraction are used.

Learning Activities:

1. Game: "Have You Seen Iii Leese ?"

Prep: Pin a large number on each child
in a circle.

Intro: I will be farmer and you are
geese. I will go to cne and say, "Have
you seen my geese?" Robert (#8) would say,
"No. How many have you?" I have two more
than you. He must find answer (2+2) and
look for the guy with A. Chase him and
catch him before he (#4) gets back to his
place. Can also use subtraction.

2. Game: "Postman"

Prep: Cut ten squares of paper and number
I - 10. Cut many rectangles resembling
envelopes. On each write en addition or
subtraction problem whose answer is be-
tween 1-10.

Intro: Ten people are houses holding an
answer card. Mailman delivers envelopes
to right house. (4+1) goes to (#5).

3. Visit service station. Have attendant
explain how he has to use addition and
subtraction.

Evaluative Activities:

1. The child can draw or list orally, or in
writing, at least two ways subtraction
and addition are used in occupations and
at home.

116:2.8

Materials and Resources:

1. Game: nHave You Seen My Geese"

2. Game: "Postman"

Films:

The Service Station
MA 6505 O

More and less
NA 6809 13



Grade: 1 Subject: Math Unit:
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3. M-2-.:surement

I. CONCEPT: Measurement is used in rainy jobs.

Objective: The child can list two jobs which use the lleasurement of liquids an
dry goods.

Learning Activities:

1. Have a mother visit and tell bow she uses
cups, pints, quarts in cooking. Make
cookies or cake using measures.

2. On visit to dairy have them explain pints,
quarts, gallons.

3. Visit Farrell's Ice Cream Parlor to learn
use of pints, quarts, and gallons.

Li. Make Salt Flour Dough using pints, quarts,
etc. Mel animals out of dough.

Mix 1 pint salt, 3 quarts flour, 4 T cooking
oil, and enough water to make a soft dough
(about 1La cups water). Add vegetable color-
ing or powdered paint. Store in plastic bag
in refrigerator.

Evaluative Activities:

1. The child can list orally, in writing, or by
drawing a picture, occupaticis using the
measurement of liquid and dry goods.

Materials and Resources:

1. Volunteer mother

2. Field Trips:
Dairy (listed under Social
Studies)

3. Farrell's Ice Cream Parlor
or

M3do-Land Creamery



Grade: I Subject: Math
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Unit: 4. Money

I. CONCEPT:- Many people use money in occupations.

Objective: The student can list two people who use money in their occupations
and et home.

Learning Activities:

1. Visit Woolworths

See how people purchase items using money.
Let each child (?) purchase semething.

2. Third grade tell how they make change when
selling ice cream.

3. First graders purchase milk, hot dog, ham-
burgers, spaghetti, pencils, erasers.

Observe P.T.A. ladies computing monies
from the above purchases. Room 13.

5. Game:

Prep: 20 2x3 cards. Paste on pictures
from magazines, and price. Under this
draw and label several coins whose total
is more than price of toy. On back write
amount of change received.

Intro: Work in pairs
Show to whole class
Two teams.

756

XXX
10O

3O
change

"-TTUEt Back

Evaluative Activities:

1. The child can draw pictures of two
occupations that involve the use of
money handling.

Materials and Resources:

1. Woolworth's, Eugene, Greg::;:

4. Trent P.T.A.



Grade: 1 Subject: Health
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Unit: 1. Community Health

I. CONCEPT: Some occupations are related to community health.

Objective: The student con list two occupations related to community health.

Learning Activities:

1. Discuss the pollution of swimming water
and those who test it. Sanitation people.

2. School nurse visits and describes her work.

3. Visit from American Cancer Society, Red
Cross, and what they do for the community.

Make P '7.Cf.i? book of people rho are in,-
volved 4ommunity hebith.

Visit Twilight Acres Rest Home.
Take a toy they have m3de by the assem-
bly line method.

Evaluative Activities:

1. Draw a picture of two people who work
to make thJ community healthy.

Mat,'ials and Resources:

2. School nurse

3. American Cancer Society

5. Twilight Acres Rest. Home



Grade: 1 Subject: Health
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Unit: 2. Safe Living

I. CONCEPT: Many people are helping to you safe. 11.
Objective: The student can list or name two occupations that help keep us safe.

Learning Activities:

1. Visit from policeman - for safety.

2. Visit from Lane County Sheriff's Water
Search and Rescue Team.

3. Slides on Burns from doctor at. University
of Oregon.

1. See film on bus safety. Have bus driver
talk to us.

5. Interview teacher's aides on school safety.

Evaluative Activities:

1. The student will draw as many occupations
as possible who help keep us safe.

Materials and Resources:

1. lane County F.eriff's Dept.

2. Lane County Sheriff's Dept.

3. University of Oregon Health
Department.

4. Bus driver

5. Teacher's aides

Films:

School Bus Safety
PS 5700 14

School Safety
P.S. 6700 15

Safety on School Bus
MA 5203 53

Safety on Playground

1113.2(M6757---



Grade: 1 Subject: Health
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Unit: 3. Personal Health

I. CONCEPT: Many occupations are related to personal health.

Objective: The student can identify one job related to personal health.

Learning Activities:

1. Have dental hygienist visit.

2. Visit dentist; draw picture of all people
who work with him.

3. List the basic food groups and the people
who supply them.

Farmer
Store clerk
Baker

4. Visit from Doctor; Pharmacist.

5. Gymnast from University of Oregon.

6. Visit from Dave Wilcox on body exercise.

7. Visit from baton twirlers in Trent on
body movement.

Evaluative Activities :

1. The student will role play one job involved
with personal health.

Materials and Resources:

1. Lane Community College

4. University of Oregon

6. Dave Wilcox - football player

7. Lynn Porter

Films

Bread
Eat Well, Grow Well



Grade: 1 Subject: Health Unit:
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Mental Health

I. CONCEPT: Occupations are involved in mental health.

Objectives: The child can name one person who is involved in mental health.

Learning Activities:

1. Visit from School Nurse

2. Visit from School Counselor

Evaluative Activities:

1. Draw a picture of one person who works to
keep us happy and healthy in mind.

Materials and Resources:

1. Marian Wolfe

2. Richard D'Emidio



Grade: 2 Subject: Language Arts Unit: Speaking Skills

Pare 32

Z. CONCEPT: 1lSmeosamqlcn2ya4a_gpod speaking ability.

Objective: The student can list three o ations that use s eakth skills.

Learning ltlaitAm:

1. Make puppets and put on a play for other
rooms showing occupations that use speaking
skills in their occupations. (telephone
operator, radio announcer, T.V. announcer,
minister, teacher, etc.)

2. Set up mock radio station - use microphones 2. Tape recorder
and have children give weather reports, Microphones
news reports, speeches. Television

Mntr kals and Resources:

3. Use Teletrainer telephones and be an oper- 3. Teletrainer
ator.

h. Field trip ITV Radio Station, or KERG Z. & 5 Radio Station
Radio Station.

Visit KEZI Television Station.

5. Listen to a disc jockey and observe his
speech.

Evaluative Activities:

1. The child will list orally, in writing,
or by drawing, three occupations that
use speaking skills.

k
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Grade: 2 Subject: Social Studies/Health Unit: 1. Community Helpers
':!ho Help us Stay Healthy.

7HosPit

I. CONCEPT: There are many 'obs connected with the hospital.

Objective: Shown pictures of hospital he
at leas one service rformed

ers, the student can identify and tell
identify four)

Learning Activities:

1. Observe and discuss study prints, films,
and filmstrips.

2. Role play. Doctor, nurse, lab tech-
nician, X-Ray technician, druggist, and
other workers.

3. Write stories about and draw pictures of
hospital workers.

Lt. Read library books.

5. Play charad:s.s. Some members act out and
rest of class guess.

6. Have children tell of their experiences
in a hospital.

7. Visit a hospital. Sacred Heart General
Hospital (K-12)

Evaluative Activities:

1. Show the child pictures of hospital .

workers and let him choose four to iden-
tify and tell one service performed by
each.

Materials and Resources:

Films:

The Fir' ital
N-8759-10 93

Community Hospital
14.A 6701 0
7.'.7 '2 Doctor
Ka 7003 29

/13,3771ncr Learns Good Health
14 5207.27
Sc:,77,- The Germ Fighter

b`r-726-7-5--

Study Prints:

Hospital Helpers
PS O5783
We Visit The Doctor
FS H #21 (Trent)



Grade:

Page 3!

Subject: Social Studies/Health Unit: 1. Community Helpers Mio
Help Us Stay Healthy
B. Carc of Teeth

I. CONCEPT: Many people work to help care for our teeth.

Objective: The student can identify the dentist and tell what he does.

Learning Activities:

1. Invite a dentist to visit the classroom
and discuss his occupation.

2. Plan a field trip to a dentist's office.

3. Invite a dental hygienist to visit and
discuss the work she does.

1. Have the school nurse demonstrate the
proper way to clean teeth.

Evaluative Activities:

Shown several pictures, the child can
identify the dentist and tell what he does.

Materials and Resources:

Dr. H.T. Gable

L. School Nurse, Marian Wolfe

Tooth Model

We Visit The Dentist
Trent F.S. #H 20
Let's Talk About Teeth
Trent F.S. #H 35

Dottie and the Dentist
NIA 3230

Teeth Are to Keep
MB 520-6 39
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Grade: 2 Subject: Social Studies/Health Unit: 1. Community Helpers llo Keep
Us Safe.
h. Policemen

I. CONCEPT: Policemen help to keep us safe in many ways.

Objective: Students can identify policemen and tell three ways they help us.
(1) enforce laws (2) direct traffic (3) help in emergencies

Learning Activities:

1. Invite a policeman to come in and tell how
he trained for his job and explain his

various duties.

2. Make bulletin board. Policeman at work.

3. Discuss how policemen help in emergencies.

L. Draw a series of safety signs a motorist
should obey and tell how policemen direct
traffic.

5. Make fingerprints. Discuss hoe: they help
a policeman in his work.

6. Field trip to police station.

Evaluative Activities:

1. Shown a set of pictures, the child can
identify the policeman and tell three
ways he helps people.

Materials and Resources:

1. Policeman

The Policeman

Policeman Walt Learns His Job
ITIF3Y03 3

Stucj Prints:

Police Department Helpersfs673-8E



?age 3b

Oracle: 2 Subject: Social Studies/ health Unit: 2. Community Helpers Who
Keep Us Safe

B. Firemen

I. CONCEPT: The fireman is an important helper in keeping the community safe.

Objective: Students can identify a fireman, his clothing and his equi ment.

Learning vities

1. invite representatives from the local Fire
Department to visit school and demonstrate
their equipment and clothing and tell about
their work.

2. Plan a field trip to Springfield or Eugene
Fire Departments.

3. Role play being a fireman.

4. Discuss occupations seen in films.

5. Draw pictures of fireman and.his equipment.

Evaluative Activities:

1. Shown a set of pictures, the child can
identify the fireman, describe his clothing,
and tell three things about his equipment.

Materials and Resources:

1. Dexter Fire Department

Filmstrip:
Trent SS 47 Fire Prevention

Films:

The Fireman
MB 6204 12
The Firehouse Dog
MA 6701 85
Fire Safety is Your Problem
MA 6203 03
In Case of Fire
MB 6205 85
I'm No Fool With Fire
MA 6505 82

Study Prints:

Fire Prevention Set
PS 0

Fire Department Helpers
PS 6505 B2



age

Grade: 2 Subject: Social Studies/Health Unit: 3. School Citizenship and..........1.
3r.,fety

I. CONCEPT: Many people are responsible for the operation of a safe school.

Objective: Students can identify four school workers and tell one responsibility
of each.

Learning Activities:

1. Invite the superintendent, principal,
secretary, custodian, school nurse, li-
brarian, bus driver, music teacher, coun-
selor, aides, for an interview. Let
chil';ren ask questions.

2. Discuss how the school nurse helps us.

3. Have school nurse demonstrate eye chart
and audiometer.

L. Discuss playground and bus safety.

Evaluative Activities:

1. The child will draw pictures of four
school workers and verbalize one respon-
sibility of each.

Materials and Resources:

1. 2. 3. and 4.
All school personnel

Films:

Let's Play Safe
MA '..)50511

The Dangerous Playground
MB 710 2 55
Courtesy at School
BA 3206 11

Study Prints:

School Bus Safety
PS 5700 114

School Friends and Helpers
Tr67661574
School Safety
PS 6700 15
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Grade: 2 Subject: Social Studies/Health Unit: L. Community Helpers in Foods

I. CONCEPT: Many jobs are related to food production. Stress bakery, supermarket,
butcher shop, truck farmer.

Objective: Given pictures of food, the student can tell who prepares the food.

Learning Activities:

1. Visit a supermarket bakery, butcher shop,
truck farm.

2. Dramatize shopping experiences of children.

3. Observe and discuss film.

b. Bake bread and/or cookies.

5. Prepare a lunch.

5. Have a farmer come in and talk with the
children.

Evaluative Activities:

1. Give the child two sets of pictures;
foods and workers. Have the child
match the food with the producer.

For example: Milkman - cream, milk
Baker - bread, cookies
Butcher - steak weiners
Farmer - vegetables, fruits. r

Materials and Resources:

Films:

Behind the Scenes at the
Supermarket
NA 0701 03
The Food Store
NB 520L 13
Foods From Grains
MA 5300 09
Bakery Beat
iU117W57-80
Bread
n5r3704 17
Grandmother Makes Bread
MA 5702 04
Where Does Our Meal Come From

3o

Get Food From Plants and
Animals
177-6203 50

Truck Farmers
MA 6204 21
The Story of the Wholesale
Market
MB 5703 77

Study Prints:

Supermarket Helpers
PS 5505 85



Grade: 2 Subject: Social Studies Unit: 5. Community Helpers in
Communications

I. CONCEPT: Many vrorkers help in communication: post office, nespaper, telephone,
library, T.V., and others.

Objective: The student can identify three workers in communications and describe
their work.

Learning Activities: Materials and Resources:

1. Take a. field trip to the post office. Resource: Mrs. Davies,
Librarian

2. Write letters to mail on the field trip.

3. List all of the jobs observed uhile on
the field trip.

I. Make a stamp collection.

5. Have a news reporter visit the classroom
and discuss his uork.

5. Hike Thoile

6. Use the teletrainer from the Bell Tele-
phone Company to teach the correct way

5. Teletrainer

to use a telephone. Films:

Communication:Communication: A First Film
7. Prepare a class newspaper. MA 7101 17

Communications For Beginners
8. Visit the Springfield or Eugene Library. MA 300 49

Our Post Office
9. Bulletin Board MA 7001 L.9

Telephone For Help
10. Scrap book, class or individual. MA 7001 75

A Ne':spaper Serves It's
Community
MB 0702 94

Evaluative Activities:

1. Given a set of pictures, the child will
identify three workers in communications
and tell about their work.

IThere Do Our Letters Go -
The Postal System
MA 5208 0t

Discovering the Library
MA 5300 12

Study Prints:

Postal Helpers
PS 6505 85



Grade: 2 Subject: Social Studies: Unit: 3. I.iap Skills

I. CONCEPT: Map makers help people find their directions.

Objective: Children can draw a map from home to school.

Learning Activities;

1. Examine maps and globes learning about'
directions, symbols, and legends.

2. Make table or floor map of Pleasant Hill
community, putting in schools, businesses,
and homes.

'3valuative Activities:

1. The child will draw a map showing the
route from his home to school.

Naterials and Resources:

Naps - An Introduction
Tconstructing a map from a

model of the community)
NA 6702 7K 12 min. color

Let's Make a Map
NA 591C 75 11 min color



Grade: 2 Subject: Science Unit: Five Senses

Fat77, 11.1

I. CONCEPT: The senses are used in many jobs.

Objective: The student can list three jcbs and tell how the senses are employed.

Learning Activities: Materials and Resources:

You are a scientist, blindfolded. Use
five senses to figure out five objects.

0 Ycli are a scienti7t. Figure out three
clear liquids. What senses did you use?

3. Ciidren tell the class what senses are
used in the following jobs:

logger typist
baker cook
dentist seamstress
saleslady fireman
pilot policeman
doctor band conductor

4. Name the people involved in caring for
th!.! five senses.

optometrist
ear and throat specialist

otologist (ear)

Evaluative Activities:

1. The child can name and then describe
how the senses are used in three jobs.

Films:

The Senses
Na 7001 514

Curiosity Did Not Kill The Cat
MA 7102 5D
You and Your Sense of Touch
NA 7003 90
You and Your Five Senses
MA 5728 85
Learning To Use Your .Senses_
MA 7002 97
Your Senses and Their Care
1-4A6900 57

How Our Eyes See
Trent FS S #6.3



Grade: 2 Subject: Science Unit: Seasons Shado,..:s

I. CONCEPT: Some jobs are related to seasons.

Objective: The student can identify three jobs relate?: to seasons.

Learning Activities:

1. List instruments and people that help us
understand the seasons.

Astronomers telescopes
Cameramen - cameras
Scientists spectroscope
Weathermen -
Farmer - (plants, spring,

harvest, fall)

2. Read about and discuss bird banding and
migration of birds and animals.

3. Watch film and list all the jobs you
observe.

Materials and Resources:

Films:

The Seasons of the Year
MA o20C
Seasonal ges in ?lants
HA 5202 91,,

Shadows of Our Turning Earth
MA 5703 53
Space Flight Around the Earth
MB 5703 72
Big Sun and Our Earth
MA 5200 2?
Spring Brings Changes
MA 5703 75

Trent's Model Planetarium

Film Strips:

Signs of Spring
Trent FS S
Signs of Summer
Trent FS S #27

Finding Out About Day and Night
Trent FS S #15



Grade: 2 Subject: Science Unit: 3 plants and ..:nimals

.....

Tsaze L3

I. CONCEPT: Nany jobs and hobbies are related to plants and animals.

Objective: The student can list two jobs and two hobbies Alien are related to
plants and animals.

Learning Activities:

1. Invite a farmer to talk to the class
about farming.

2. Visit a pet shop or a pet hospital and
see the people at work.
(clerk, veterinarian, groomer)

3. List as many jobs as you can related to
plants and animals.
(logger, farmer, mill workers, bird ban-
der, veterinarian, meat cutter, cannery
workers, meat packers, fish hatchery,
cattle raising, cowboy, etc.)

4. Flake a scrapbook of jobs listed above in
#3.

5. Have a 4-H leader talk to the class and
try to interest them in participating.

Evaluative Activities:

1. The child will list orally, in writing,
or by drawing, two jobs and two hobbies
related to plants and animals.

laterals and Resources:

Hue Lake
n-B 570C 55

Huw Animals Help Us
T7:A-53CC 31

G-t Food From Plants and
Animals
i777C7 so
Seeds Grow into Plants
NA 6302 3)4



Grade: 2 Su ect: Science

I. CONCEPT: Nany people are employed by weather bureaus.

Objective: The student can identify three jobs related to weather bureaus.

Learning Activities:

1. Call the weather station and find out how
ftany people are employed. How?

2. Listen to weather forecast on T.V. and radio.

3 Make simple weather instruments and relate to
people who use them.

thermometer - weatherman
candy makers, doctors,

weather vane-wind socks - pilots and
weathermen.

rain gauge

animometer

Make weather chart to record weather for
one month.

5. Bring weather maps from the newspaper to
be discussed.

Evaluative Activities:

1. The will identify orally, in writing,
or by illustrating, three jobs related to
the weather bureau.

Materials and Resources:

Films:

Thermometers
NA 57C3 86

Thermometers and How They Work

NA 530 4 75

Thermometers: How They Help Us
MA 5723 14



Grade: 2 Subject: Science Unit: B. 7.eather..

Page L5

I. CONCEPT: Many jobs depend upon the weather.

Objective: The student can identify five jobs that are affected b the weather.

Learning Activities:

1. BulletiL Board - Who Weather Affects.
(astronauts, stewardess, pilots, farmers,
fruit growers, recreational workers)

2. Make reports on jobs that are affected by
the weather, explaining why.

3. Read books about weather.

Evaluative Activities:

1. Give the child a list of ten jobs and
have him check the five that are affected
by the weather.

'erials and Resources:

Films:

Whatever The Weather
NA 1003
Weter in the Weather
i 7O

MA
Pater Water Ever here

Water For All Livin Things
MA 70

Film Stri s:
Why Do We ave Warm and Cold
Days?
Trent FS S #53
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Grade: 2 Subject: Aath Unit: 1. Addition and Subtraction

I. CONCEPT: people use the idea of addition and subtraction in their work and at
home.

Objective: The student can identify two jobs which use addition subtraction
in their work.

Learning Activities:

1. Visit a supermarket and add up grocery
items.

2. Observe how a cashier uses a cash register.

3. Role play jobs using addition and sub-
traction.

secretary
store clerk
carpenter
highway construction man

Evaluative Activities:

1. The child will list orally, in writing,
or by drawing, two jobs which use addition
and subtraction.

Materials and Resources:

Films:

Arithmetic in the Food Storo

The Food Store
Iff7.5711770----



Grade: 2 Subject: Math Unit: 2. 1.1ensurement

I. CONCEPT: People use measurement in many occupations and at home.

Objective: A. The child can list two jobs each that use liquid,
linear, and time measurement-.

Learning Activities:

1. Have children figure how many cups of
cool-a_A needed for class. Prepare cool-
aid.

2. Have children bake bread and cookies using
measurement.

3. List all the jobs you can think of that use
measurement of time.
(time clocks, scheduling, school, trans-
portation, etc.)

4. When visiting the fire department, find out
how long the hoses are, how may gallons
of water pumped per minute.

5. Measure room.

6. When visiting the supermarket, look for
as many units of measurement as you can
find.

7. In the fall, make jelly to use on bread
when we bake.

Evaluative Activities:

1. The child will illustrate six occupations
using measurement, (2 time; 2 linear;
2 liquid) for a bulletin board.

Materials and Resources:

Films:

Time For Clocks
MB 5501 07

Measurement in the Food Stor
NA 6702 86--

What Time Is It?
MA 6200 014

Filmstrips:
Trent:
The second M10
The Minutes Mll
The Hour M12
The Half-Hour and Quarter
Hour M13
Hours and Minutes M14
Comparisons M15



Grade: 2 -,1cject.
3. Money

CONCEPT: People use money in many occupations and at home.

Objective: The student can identify three jobs which use money.

Learning Activities:

1. Make a play store, and use play money to
make change.

2. 'hen at supermarket note the price of
articles. Have each child list the cost
of their three favorite foods,

3. Use "play" money for behavioral modifi-
cation and let the children buy their
awards.

L. Buy milk tickets, ice -:eam, hot dog, and
hamburgers at school. Learn to make cor-
rect change.

Buy stamps when we go to the Post Office.

Evaluative Activities:

1, The child will list orally, in writing,
or by drawing, three jobs that use money.

naterials and Resources:

Films:

Money and Its Uses
MA 5-305 07

Making Change for a Dollar
MA 0300 G1



aDECIPT:

................

PaGpi- `eerie cry in tr.,,j_f

Franizr.s

Cojective: can na:7e two jobs wni' gcom-t-rv.

Learning Activiti,:s:

1. Have Pleasant Hill Hig:: School construction
student visit class tcll h0:7 he uses
geometry in

2. Observe :7,.er-ietric s:-Iepes the construction

people used in playground equipment and the
school building.

3. Observe geometric shapes in the room -

clothing, etc.

). Cut apples, pies, cakes, fruit into halves,
thirds, fourths, then use in fruit dish for
lunch.

Evaluative Activitie;

1. The child will list orally, in w-Iting,
or by drawing, two jobs which use geom-
etry.

Trials and Rescurc.17::

Films:

eometry - Curve f.,- and

Geometry - Lines and Shapes=077-
Geometry: Points, Angle:,
Lines, and Tigers
1,1,1 67014 6)

Building A House
1.1B 3,03 14-



Grade: je Mang` age Arts ,:reati-;e. _

I. CONCEPT: Some ,oer,ple do creative writing for occupations and/or nc...es.

Objective: The child can describe en occupation which uses creative writing.

I

Learning Activities:

1. Guest speaker: Ken Kesey.
Have the children write down questions to
a3k him before he arrives.

2. Discuss the steps involved in writing a
story.

3. Students will write their own short stories.
These should be put together in a booklet
for the library and/or parents.

4. Have students read poetry written by authors.
(see list)

5. Students will write their own poetry. These
could be put into booklets for parents and/or
library.

6. Guest sneaker: Carolyn Feller, University
of Oregon.

Evaluative Activitiezl:

1. The child will describe, orally or in
writing, an occupation which uses
creative writing:

author
poet
newspaper reporter

and Resources:

Books:

The Golden Treasury of Poetry
Untermeyer

T:7-ings From The 'And

Tud6i.

Cricket Songs
Behn

The Moment of 'Wonder

Oxford Book of Poetry For
Children

Blishen
Piper, Pipe That Song Again

Larrick

Films:

Let's Write A Story
MA 5501 7li
Story of a Book
MA 5501 73

Teacher References:

The Junior Book of Authors
More Junior Authors
Illustrators of Children's
Books

Index to Children's Poetry
Subject Index to Poetry for
Children and Young People



Grace:

1. CONCEPT: Th, Lane County transportation system pro-;ides many
..sidents.

-cup- :dons for

Objective: Thy obuoont can identify (orally or in '.-:riting) three transportation-
related occupations in Lane County.

Learning Activities:

1. Build paper models of trains, cars, planes,
trucks, buses, monorails, etc.

2. Complete questionain,:

--How does your father go to work?
--How does your mother go to work?
--How many cars does your family have?
--Have you ever ridden in a plane? A train?

3. Go on a field trip to the airport.

L. Visit the "round house" in Eugene.

5. Ride the "Goose Train" from the Village
Green in Cottage Groove. (in September)

6. Visit the Mc-el Train at OMSI.

7. Have students from Lane Community College
in aviation explain about aviation.

8. Field trip to Greyhound Bus Depot.

Evaluative Activities:

1. The child will list orally, by illus-
tration, or in writing, three occupations
which art related to transportation.

and Resources:

Guest Speakers:

--traffic controllers
--policemen
--city engineer
r, *:; -)1 Dorman, Pilot

Films:

Busy Haybor
MA 53d5-17
How People Travel In The City

in the Jet Age
321-br

!boats and Harbors

3-225.71-
The Helicopter Carri.E Mail
MA 6702 10
An Autumn Story: Mrs.
Pennymaker
MB 6908 73
The Freight Train
MA 6264 23

Service Stations
MA 6505-09

Books:

Find a Career in Auto
Mechanics



3 -ne

1. CONCEPT: Lane County natural resc-.;rces provide many dzcupations for it's
residents.

Objective: The student can identify verbally or
related occupations.

Learning Activitieu:

1. Field Trip to Kimball's Mill.

2. Visit Lookout Point Dam.

3. Visit the salmon holding ponds at Dexter
Dam.

h. Have Demonstration ALent from courthouse
come and show samples of soil and discuss
specialized farms.

5, Field trip to Newman's Fish Market. How
fish are caught, prepareu, and handled.

5. Give a short oral report on a natural re-
source and the jobs it involver,i.

a. worm farm
b. fishing lures

7. Visit Agri-Pak or Hudson House for food
products.

Evaluative Activities:

1. The child will illustrate five occupation
that are involIkd with natural resources.

...,;4r111".7.

11ustration, five resource-

,=rials End Resources:

Films:

Copper Mining
I- 5701 45
The Truck Farmer
T177204 21
Visit t:1 the Waterworks
:IA 52C- 3

1:Lountl:. Men

MB 570L.- 69

Forest Ranger
MB 5205 34
Food Cannery
NIA '02 133

Our Fcrests
'102 d3

l'ne Cedar Tree
MA 7102 92

Transparencies:

Loggers At 12!ork

TR 6B 55-

3ooks:

Smoke Jumper
Forest Patrol

Resource People:

LArawberries - Clyde Ward
- Ruth Alison

Nuts - Powers
Fruits - Tinkers
hunting and Fishing

- Cliff Soderstrom



Grade: 3 Social 7:,-1,1;CiES :nit: in Lane County
Government

1. CONCEPT: Lane County governmentprovides many different °co atipns.

Objective: The students can list three pccupation: reqired to operate Lane
County governr4ent.

Learnin,- r. vities: 1-:aterials and Resources:

1. Field trip to Lane County Court House.

--Court system
--Sheriff's Department
--Clerk cr Record Office

"1,omnissioner

--Assessor

--Health and Sanitation

2. Have a "mock trial" with judges, jury, de-
fendents, lawyers, etc.

3. Make a bulletin board with Lane County
Court House as the center with services
and departments out from it.

Evaluative Activities:

1. The student will list ,rally, or in writing,
three occupations required to operate the
Lane County Government.

Or City Government
D91C 79

Big People - Little People
7CC3 1C



7
Lane County

Recreszior.a2_

n="ip -neople :n joy our lana.

0Ojec2.ve: Tne student. use a nap to identify three typ-es of occupations
related to re.7,reation.

Learning .,:_ctf-vities:

1. Make a hiearchy of maps:

comnunity
county
state

United States
North America
orld

2. Invite a person from the Forest Service to
discuss the use of maps in his job. (from
fourth grade)

3. Make a relief map of Lane County showing from
"sea level to ski level" - mountains, lakes,
rivers, valley, ocean.

4. Identify occupations related to recreation
through collages.

5. Invite Lane County Road Engineer to discuss
how roads are maintained so we can visit re-
creational areas.

Evaluative Activities:

1. The child will take a map of Lane County
and list (or draw) on it, three occun,.-:tnns
related to recreation.

3 snd Resources:

1. :it:' of Eugene Department
of Far. and Recreatfon

2. Lane County Committee on
Parks and Recreation, Lane
County Courthouse.

Films:

1:Jbat Is A Map

MA 6203 25

Map Skills - Recognizing
Physical Features

Maps - Coastal Symbols & Terms
AA 7001 20

Maps - Land Symbols and Terms
MB 5910 al

jim
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Grade: 3 Subject: Social Studies Unit: Living in Lane County:
History

I. CONCEPT: There are occuprtions which help create early Lane County comm.nities.

Objective: The student can list four occupations of the early settlers of Lane
County.

Learning Activities: I:aterials and Resources:

1. Visit Bristow Monument and Cemetery.

2. Role play events of. Pioneer Life in Lane
County.

3. Make mural showing river and sea coast
Indian life.

4. Collect pictures of pioneer times -

trapping, trading, fishing, mining, and
farming.

5. Do people still work at jobs that existed
100 years ago?

5. Guest speaker: Wilbur Ternyik, on arti-
facts, early trade, Indians, guns, and sea
fishing.

Evaluative Activities:

1. The child will list orally, in writing,
or by illustration, four occupations of
early settlers in Lane County.

3. Maps:
Indians of Oregon
PM 7103 03

4. Cal Schmidt

6. Wilbur Ternyik
Florence, Oregon

Films:

Indian Family of Long Ago
MB 6204 45
Fur Trade - Beaver Valley
MB 5506 97
Children of the Covered Wagon
Train
T173-6301 93

Westward Growth of Our Nation
MA 207 9
Kentucky Rifle
MA 7006 08



Grade: 3 Subject: Science Unit: Insects

?age

I. CONCEPT: Jobs and hobbies can be related to insects.

Objective: The child can list two jobs and how insects are helpful or harmful to
that job.

Learning Activities:

1. Guest speaker: Mrs. Ray Ralston, on insect
collection.

Materials and Resources:

1. Hrs. Ray Ralston

2. Interview County Agent about insects.... 2. County Agent
harmless and harmful...in our area.

3. Assign children to call the following
people and ask them how insects help them
and how insects harm their job:

a. Tinker's Orchards
b. Chase Flowers
c. Pleasant Hill Gardens
d. A dairy farm
e. Forest Service
f. Truck farmer (beans, nuts)

Evaluative Activities:

1. The child will illustrate how insects are
helpful, or harmful, to two occupations.

3 Forest Service

Films:

Spiders
MB 7003 44

Butterfly and Moth Life Cycles
MB 7100 77

Filmstrips:

Flies and Mosquitoes
FA 241 C

Life Story of a Grasshopper
FB 237 C



Grade: 3 Subject: Science Unit: 2. ::aants

I. CONCEPT: Many jobs and hobbies are related to plant life.

Objective: The child can list three jobs related to plant life or growth of
Plants

Learning Activities:

1. Have children make a bulletin board showing
a plant and tree in the center, with re-
lated jobs around it. (County Agent, seed
salesman, farmer, irrigation (dam worker),
research scientists, forest service, '_.tc.)

2. Go on the Clark Creek Nature Trail and deter-
mine occupations related to this area....
loggers, firemen, forest service, horticul-
turist, road builders, etc.

3. Visit Chase Flowers for discussion of occu-
pations involved in growth of a plant from
seed to the flower shop.

4. Play the role of a scientist and graph the
growth of two plants, one being watered, one
not being watered.

Evaluative Activities:

1. The child will list orally, in writing,
or by illustration, three occupations
related to plant life or growth of a

plant.

Materials and Resources:

Films:

Leaves
NB 7101 51

Seed Dispersal
MB 5200 72

Seasonal Changes in Plants
MA 52C2 98

Seasonal Changes in Trees
MA 5300 91

A Plant Through the Seasons
MB 5910 55

Plant Motions
MB 6208 74

Plants Make Food
'IT-5501 75

Plants That Grow From Leaves,
Stems, and Roots
T17-6207 85

Plants That Have No Flowers
Or Seeds
MA 5902 15



Grade: 3 Subject: science
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3. Earth, Rocks, and Soil

I. CONCEPT: Many occupations and hobbies are related to earth, rocks, and soil.

Objective: The child can iden'ify t,:zo jobs or hobbies related to earth, rocks,
and soil.

Learning Activities: 1,aterials and Resources:

1. Guest speakers to discuss rock collecting, 1, Glenn Humiston
jewelry making, and classifying.

2. Play the role of an astronaut on the moon.
You find rocks that you have never seen.
You must classify them some way.

3. Field trip to the coast:

a. Fossil Point
b. Shell Island
c. Strata layers
d. Different kinds of soil: sandy, clay,

red, etc.

4. Trace the story of a pencil. (manufacturing)

Films:

Rocks: Uhere They Come From
ii b703 55

Rocks For Beginners
MB Gil 19

Copper Mining
NB 5701 45

Filmstrips:

Shale, Sandstone, and Con-
5. Have students give reports and demonstrations glomerates

on prospecting and panning of minerals. FR 7002 14
(miner)

Coal
FR 7002 13

Chart:

RrrIks and Minerals
PC 5707 40

Evaluative Activities:

1. Out of a checklist of six or eight
occupations and hobbies, the student will
pick out at least two which involve earth,
rocks, or soil.



Grade: 3 Subject: Science Unit: Simple Machines

...
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I. CONCEPT: Simple machines help in many occupations.

Objective: The student can identify three simple machines used4.n family
occupations.

Learning Activities:

1. Fill out Observation Rating Sheet for
father's occupation. See Appendix.

2. Walk around the Trent playground. Find
as many simple machines as you can and
see how they are being used.

3. Interview the custodian to find out what
simple machines he uses.

4. Have a contest to see who can get the
longest list of simple machines used in
the home by father and mother.

5. Role play the job of a truck driver.
What simple machines could you use to
make your job easier?

6. Role play the job of a logger. That
simple machines would make the job easier?

Evaluation Activities:

1. The child will list orally, in writing,
or by illustration, three simple machines
used in the home by the family.

a

Materials and Resources:

Films:

How Machines and Tools Help Us
11t 5200 37

Simple Machines:
The Inclined Plane
MA 6208 55

The Lever
MA 5300-$0

Pulleys
MA 6300 81

Wheels and Axles
MA 5300 82

Machines That Help Farmers

M377)27r--
What's So Important About A
Wheel
MA 6506 08

Chart:

Machines Work and Friction
PC 5705 53
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Grade: 3 Subject: Science Unit: Solids, Liquids, and Gas

L., CONCEPT: Several 'obs are related to the study of solids, li uids and gas.

Objective: The child can describe one of each solid, li d and gas) and tell
one occupation in io eac s used.

Learning Activities:

1. Make a class poster listing the kinds of
things a chemist would have developed...
dyes, materials, spacecraft, plastics, etc.

2. Play the part of a scientist. There are
three mystery powders in front of you
(sugar, starch, and baking soda). Deter-
mine what they are.

3. As a research project, learn what you can
about Robert Boyle and Antoine Lavoisier,
chemists.

4. Have the firemen explain to the class how
fire extinguishers work.

5. Prepare jello for the class. Observe the
stages: powder, liquid, solid.

Evaluative Activities:

1. Match the following occupations with the
thing that the worker would use the most.

1. ice skater a. gas

2. milk bottler b. liquid

3. propane gas man c. solid

Materials and Resources:

2. Raymond Seals

Films:

Air: A First Film
MA 7002 77

Simple Chan es in Matter
MA

Simple Demonstrations With
Air
MA 6300 77



Grade: 3 Subject: Math Unit:
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Addition and Subtraction

I. CONCEPT: People use addition and subtraction in their work and at home.

Objective: The students can list three jobs that require use of addition and
s trac ion.

Learning Activities: Materials and Resources:

1. Visit a bank, or Selco, to observe how the
teller and cashier use addition and sub-
traction.

1. U.S. National Bank
Selco - Richard Boettcher

2. Visit the Pleasant Hill District Office to Films:
observe the secretary using the calculator.

Doing and Undoing in Math
MA 5718-414

Money In The Bank
MB 5505 99

Trent filmstrips:

Addition and Subtraction Are
Related

Renaming Numbers for
Subtraction

Evaluative Activities:

1. The child will list orally, or in writing,
three occupations that require the use of
addition and/or subtraction.

4-) -



Grade: 3 Subject:
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Unit: 2. sieasurement

I. CONCEPT: Many jobs use forms of measurement.

Objective: The child can list verbally, or in writing, three jobs that use
measurement.

Learning Activities:

1. Field trip to fabric store to observe
linear measuring of material.

2. Field trip to service station to observe
liquid measurement of gasoline.

3. Have a drafting student from the Pleasant
Hill High School visit the class to tell
the students how measurement is used for
building things.

4. Have the Bus Superintendent visit the class
to discuss mileage.

5. On field trip to Kimball's Mill, have them
point out methods used for measuring lumber.

6. Construct clock faces with assembly line
techniques.

7. Measure running lanes for yearly relays in
front of rooms 6, 7, and 8.

Evaluative Activities:

1. The child will list orally, or in writing,
or by illustration, three jobs that use
measurement.

Materials and Resources:

3. Pleasant Hill High School
Construction Class.
Ray Kodera

4. Bus Superintendent.

Trent filmstrips:

Introduction to Measurement
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Grade: 3 Subject: Math Unit: 2. Multipli,7.ation and Division

I. CONCEPT: People use multiplication and division in their w:irk.

Obje tive: The child can list two jobs which require use of multiplication and
division.

Learning Activities: Materials e.idResourccs:

1. Field trip to Meier and Frank to see ho; -y
they use multiplication and division in
their stock room, or mailing room.

2. Have a guest speaker from Oregon Environ-
mental Council to tell how multiplication
and division are used in their work.

2. Oro6on Environmental
Council, Eugene, Ozer,on

3. Guest speaker: 3. Eugene City Hall
Pl8nning Commission.

Eugene City Hall-Planning Commission
for discussion on dividing property.

Trent filmstrips:

Multiplication and Division
Are 1:?lated

Renaming Numbers For
Multiplication

Evaluative Activities:

1. The child will list orally, in writing,
or by illustration, two jobs which use
multiplication and/or division.
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Grade: 3 Subject: Math Unit: L. Geometry and Fractions

I. CONCEPT: Geometry and fractions are used in several jobs.

Objective: The child can identify three jobs that use geometry or fractions.

Learning Activities:

1. Go on a walk around the Trent area and ob-
serve geometric shapes that carpenters used
in building houses.

2. Have the children make a design using
Spirographs.

Have them explain in what occupations these
designs might be used. (artist, lamp manu-
facturer, cloth designer, etc.)

3. Make a "Crystal Garden" using fractional
measurements.

Recipe: 1/4 salt
4 bluing
food color

1/2 water

1 P ammonia
Mix and pour over crumpled tin foil.

L. Invite a member of the Drafting Class to
explain use of graphs and fractions.

5. Draw a circle representing an entire day.
Divide it into fractional parts showing
time spent eating, sleeping, working
(school), and playing.

Evaluative Activities:

1. The child, will list orally, in writing,
or by illustration, three jobs which
use geometric shapes or fractions.

L

,Materials and Resources:

2. High School Drafting
Teacher

Films:

Shape
717603 08

Trent filmstrips:

Fractional Parts of a t.-Thole
and of Sets
Ho: T:.Te Think in Geometry:

Points, paths

1. Kay Kodera



Grade: 3 Subject: Health Unit: 1. Community Health:
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I. CONCEPT: Lane County employees help maintain good community health.

Objective: The student can identify the role of the Lane County Health Department.
1

1:.aterials and Resources:

1. Visit the Health Service at the Lane County 1. nary Stanford (?)
Courthouse.

Learning Activities:

2. Field trip: McKesson and Robbins Drug
Wholesaler, Eugene, Oregon.

3. Diseases: Field trip to Lammer's Fairfield
Pharmacy.

L. Narcotic speaker: Fred Jenkins, Springfield,
Oregon.

Evaluative Activities:

1. Student check the jobs related to Lane
County Health Department.

Example:

1. Teacher
2. Janitor
3. Garbageman
4. Nurse
5. Welder
6. Doctor
7. Pilot
6. Water comptroller
9. Forester

"TO._ Air pollution engineer

LL. Lt. Howard Kershner
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3 Subject; Health Jnit 2. Growth as a Family Member

I. CONCEPT: Some occupations help us grow emotionally.

Objective: The student can describe orally, or in writing, how a psychologist
or a counselor can help us become good citizens.

Learning Activities:

1. Have a psychologist visit the classroom to
discuss Mental Health. (from I.E.D. or
the University of Oregon.)

2. Have our Guidance Counselor talk to the
children on citizenship.

Evaluation Activities:

1. Role play the job of a psychologist or a
counselor.

1:_aterials and Resources:

1. Lane County Juvenile Home
Dr. Ellsworth

2. Lt. Howard Kershner

Films:

Am I Dependable
MA 7102 5C

Forgive and Forget
FA 397 D

Choosing Up
AA 72C0 30

How Friends Are Made
FA 39 D

Just Like Me
MA 57(2 39



Grade: 3 Subject: Health
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Unit: 3. Physical Safety:
Preventing Accidents

I. CONCEPT: Many occupations are related to physical safety.

Objective: The student can identify three jobs related to our physical safety.

Learning Activities:

1. Discuss children's swimming experiences and
the role of a lifeguard. (Red Cross)

2. Out of cardboard, make the basic traffic
signs.

3. Set up a miniature street. Students must
use hand signals and obey traffic signs.
Have a traffic controller.

4. Have Lt. Felix Baker, Springfield Police

Department; talk about bicycles and bi-
cycling.

5. List possible jobs that help make our homes
safer:

1. electrician - wiring
2. plumber
3. electrical appliances
4. fire alarm systems

Evaluative Activities:

1. Use check list to check jobs related to our
physical safety.

Materials and Resources:

Films:

The Day the Bicycles
Disappeared
MB 700 3 19

The Talking Car
MB 7101 37
One Got Fat
MB 6703 15-

Bicycle Safety Skills
MA 5208 15
I'm No Fool With Fire
MA 6505 82
Seven Rules of Bicycle Safety
MA 5900 55
Let's Play Safe
NA 6505 11
Midsummer's Nightmare
MB 65O01J4
Make Your Own Home Safe
MA 6203 39
I'm No Fool In Water
MA 6505 83

Books:

The Sad Tale of Careless Klunk
Kesler, L.

Safety Can Be Fun
Leaf. M.



Grade: 3 Subject: Health Unit:

I. CONCE2T: Some occupations help

Objective: The student can list
or necessary.

4 Physical Growth

Page 58

physical growth.

,Jos where good physical health is nelpful

Learning Activities:

1. Using the "torso", role play the professor
pointing out parts of the body to his class.

2. Emphasize need for good physical condition
by these speakers from High School or Lane
Community College.

a. football player
b. basketball player
c. tennis player
d. volleyball
e. golf
f. track and field
g. baseball

3. Have tasting party to explain where their
food came from and jobs needed to growl cook,
and serve it.

Evaluative Activities:

1. The child will list orally, in writing,
or by illustration, three jobs where good
physical health is helpful or necessary.

Materials and Resources:

1. Film:

Creative Body Movements
MA 6912 18

2. Guest speakers: from
High School or
Lane Community College

Mr. Edward Armstrong -

01yrnpic Games



Grade: 1 - 3 Subject: Art
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Unit: 1. Drawing

I. CONCEPT: Drawing is used in several occupations and for hobbies.

Objective: The child can list two jobs or hobbies which use drawings.

Learning Activities:

1. Ken Kesey's illustrator: speak on illus-
trating books.

2. Louise Brown: display portraits.

3. Have Metal's Department explain how their
drawings help their project.

4. Make a notebook (grade level wise) of any
famous paintings found in magazines.

5. Have sign painter visit and demonstrate
steps in sign painting.

6. Visit from Jack Bergener from University
of Oregon, on sculpture.

7. Someone visit that draws as a hobby.

8. Someone visit that paints as a hobby.

Evaluative Activities:

1. Check the jobs that use drawing:

secretary
custodian
artist
milk man
sign painter
book illustrator
truck driver

Materials and Resources:

1. Ken Kesey

2. Louise Brown

3. Norman Miller, High School

5. Visits:
Obie Outdoor Advertising

6. jack Bergener

7. & 8. Robert Neims
Route 1 Box 35
Springfield, Oregon

Mrs. Roach

Films:

What is Art?
MA 6205 68
Discovering Drawing and
Paintin
MA 52
Creatin; With Color
MA 7UO3 133



Grade: 1 - 3 Subject: Art Unit: 2. Design and Sha e
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I. CONCEPT: Many jobs and hobbies are involved in artistic design and shapes.

Objective: The child can list two occupations that involve artistic skill in
design and sF

Learning Activities:

1. Have a lady visit and display her needlework.

2. Have a mrn visit and show a display on
photography.

3. Visit University of Oregon Museum of Art.

4. Visit set construction of a play and cos-
tume design at the high school.

5. On any field trip, observe window displays.
Then design and build your own display.

6. Visit a florist to observe and demonstrate
the use of design and shape.

7. Have a landscape architect visit and explain
his work.

8. Have a jeweler visit and explain creativity
and design.

Evaluative Activities:

1. Give the child the four basic shapes and
have him list orally, or verbally, two jobs
which involve use of these shapes.

Materials and Resources:

1. Bon Marche

2. Mark Jenkins
Pleasant Hill, Oregon

3. University of Oregon

L. Visit Pleasant Hill High
School.

6. Chase Gardens
Eugene, Oregon

7. Vern Cornelius

8. Harold Dunn

Films:

Form
MA 3205 69
Eyes Are For Seeing
MA 3900 58
Look At That
M -75--

The Purple Turtle
MB 5700 12



Grade: 1 - 3 Subject: Art Unit:
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3. Handicrafts

I. CONCEPT: Some j6as and hobbies are related to handicrafts.

Objective: The child can li3t two jobs or hobbies which are related to handi-
crafts.

Learning Activifir!s:

1. Guest speakL1 311 hanc.icrafts from The White
Dove.

2. Have a person who teaches glass-blowing at
OMSI, demonstrate his art to the class.

3. Have a puppet show, with students making
puppets and scenery.

.4. Manufacture your own stationery using
pressed flowers, waxed paper, . onion skin
paper, and kleenex.

5. Guest speakers on pottery.

6. Have Sue Davis, Pleasant Hill High School,
demonstrate how to make candles.

Evaluative Activities:

1. The child will complete two handicraft pro-
jects and tell what job is related to each.

174./7.

Materials and Resources:

1. White Dove

2. OMSI

4. Sunset Magazine, May 1972

5. Clark Ceramics
Junction City

6. Sue Davis
White Dove

Elms :

How to Make a Simple Loom
and Weave
MB 5206 73
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Directions for Administering Pre-Test and Post-Test

A pre-test and post-test will be given to the students of grades

1, 2, and 3. The purpose of these tests is to measure the awareness

the learner gains in iris knowledge of the 'world of work.

To administer this test, as to give one an accurate account of

measurement, please do the following:

1. If the child is unable to read and write out the questions and

answers, give this test orally. (Teachers, or teacher's aides)

2. Administer individually or to very small groups, recording ans-

wers on Test Check List.

3. Record the number of correct responses per child on the class

roster; testing once in the fall and once in the spring.

In questions 1 and 2, the correct answer must be the exact job.

(not trucker, but log truck driver)

4. Data to be given to the Career Awareness Committee to be used

for evaluations and quarterly and yearly reports.

174-5
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PRE-TEST AND POST-TEST

Grades: 1, 2, 3

1, What kind of job does your father (or any male guardian) do when he goes to work?

2. What kind of job does your mother (or any female guardian) do when she goes to work?

i....1..1.7....1711=1. 11

3. List ten jobs that people do when they go to work.

4. List five jobs that people do around our school.
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5. '.?hat jobs are you (meaning the student) able to do. Name at least three.

6. See questions pertaining to your grade level.

A. Grade I Circle the occupations which involve the product :'" Lk
handling of it:

dairy farmer (yes) fireman

doctor truck driver (yes)

teacher assembly line worker (yes)

store clerk (yes) secretary

cook (yes) carpenter

B. Grade 2 Circle the occupations which involve communications.

radio announcer (yes) telephone operator (yes)

lawyer receptionist

mailman (yes) news reporter (yes)

policeman T.V. repairman (yes)

fireman secretary

C. Grade 3 Circle the occupations that involve working with natural resources.

_receptionist stewardess

author chemist (yes)

fisherman (yes) miner (yes)

log truck driver (yes) veterinarian

road construction worker (yes)

teacher aide



TEST CHECK LIST

Scoring: For every correct response, score 1 point.
For every incorrect response, score 0. (zero)

1.

2.

3.
4.
5
6.
7.
6.

Question 1 #1 #2 t 73

possible Score 1 1 10
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16 Total

10

9.
10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

1148



PRE-TEST AND POST TEST CLASS ROSTER

Total Posr341e Score -30

1.

2.

3.

L.

5.

6.
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Pre-Test Post-Test

7.

8.

9.

10.

11.en
12.

13.

14.

15.

16.

17.__

18.

19.

20.

21.

22.

23.

21g.

25.

26.

27.

28.
29.
30.

.....1111..M10.

....11

1.7 49
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TEACHER SURVEY

This survey will be given at the beginning and the end of the school year. The
survey is only to be used as a tool to evaluate the effectiveness of the career
awareness program.

1. I use guest speakers. (If the answer is
yes, please do question number 2.

2. When I use guest speakers, a part of the
class discussion is concerned with their
occupation.

3. When taking field trips, some emphasis is
placed on occupations observed.

4. I can see where I can add vocational in-
terest to subjects that are already taught.

5. I have used bulletin boards which empha-
size occupations.

6. Vocational awareness is a legitimate goal
for grades 1, 2, and 3.

7. I feel adequately prepared to emphasize
vocations in my teaching.

8. I am aware of the resources available to
teach vocational awareness.

1 250

Yes Sometimes/Maybe No
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GUIDE EVALUATION

1. Were you able to use the career awareness guide in your teaching this year?

If no, why not, and if yes, which areas did you use most?

2. What suggestions do you have for improving the career awareness guide?

3. Were you able to use the student tests as a teaching tool?

Please list any suggestions you have for improving the student tests.

h. Please share any human interest stories which have arisen from the use of the

career awareness guide.

...

S. What problems did you find in using the career awareness guide?
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COMMUNITY SURVEY

Please check the appropriate anslrers.

1. Have you, heard of the career awareness program at Trent Primary School that is
aimed only at making your child aware of the many jobs involved in our "world of
work"? There has been no attempt to channel a child toward any job.

Yes

No 81.
If yes, where did you hear about it?

Your child

A neighbor

What other means

2. Has your child mentioned any school activity which has been connected with the
career awareness program?

Yes

No

3. Does your child show any increase in understanding of the relationship between
school and the world of work?

Yes

No

La. How do you feel about career awareness in the primary school?

Favorable

Unfavorable

No opinion

5. Do you think that the career awareness program should be continued?

Yes

No

Additional Comments:

1732



Dear

FORM LETTER FOR FIELD TRIPS

The Ilst,.2nd, 3rd)

(iledrtesdAy)

grade would like to visit

thejalday of (rune) 19?_

at P.M. to learn about careers.

There will be (25) students.

Enclosed find a list of the questions the children have

asked.

Sincerely,

(Teacher's or Student's Name)

1753

Page SO



FORM LETTER FOR GUEST SPEAKERS

My name is I am

years old and we are learning about acareers in

. One important

way to learn is to have a guest speaker help explain about his

occupation.

There will be students in the

grade. Some of the questions we would like answered are atta-

ched. Ne hope it will take

in room at Trent School.

Very Sincerely,

(Student's Name

Page 81
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OBSERVATION RATING SHEET

Sample of a Rating Sheet a child could use for his father's occupation.

1.

2.

3.

Name of occupation

Worker uses hands Yes No

Worker uses eyes Yes No

L. Worker works with people Yes No

5. Worker works with ideas Yes No

6. Worker works with things Yes No

7. Worker works outside Yes No

8. Worker works inside Yes No

9. Is this work dangerous? Yes No

10. What kinds of tools or equipment does he use?

11. Check the things that are true about this worker in his job:

a. lifts heavy things

b. lifts light things

c. lifts very little

d. walks a great deal

e. walks a little

f. sits most of the time.

12. Does this worker like his job?

Yes No Doesn't care

1_7E5



Dear

THANK YOU FORMS FOR GUEST SPEAKER AND FIELD TRIPS

The Trent grade thanks you for being our

guest speaker. We enjoyed learning about your career.

Dear

Thallk you.

Student's Name

The grade thanks you for the field

trip. We really enjoyed visiting you. We learned many

different things.

Thank you.

Page 83
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JOB LIST

The following and hundred jobs have been included in the Career Awareness Guide
for the primary school.

Grade 1

Family workers
Speech Therapist
Drama Player
Pantominist
Dairyman
Plumber
Paper Boy
Postman
Garbageman
Soldiers
Toy Makers
Turkey Farmer
Fireman
School Employees
Veterinarian
Pet Store Owner
Dog Groomers
Carpenter
Construction Workers
Paint Store Workers
Cake Decorators
Cook
Musician
Shoe Repairman
Shoe Clerk
Clothes Salesman
Pilot
Train Engineer
Ballerina
Athletes
Creamery Workers
Clerks
Cashiers
Truck Drivers
Bus Drivers
Service Station Attendant
Custodian
Gardener
Weaver
Pottery Maker
Candle Maker

Grade 2

Radio Disc Jockey
Radio Announcer
Telephone Operator
T.V. Announcer
News Reporter
Policeman
Dentist
Doctors
Nurse
Lab Technician
Aides
Druggist
X-Ray Technician
Market Manager
Baker
Butcher
Truck Farmer
Store Clerks
Secretary
Scientist
Astronomers
Photographer
Weatherman
Rancher
Loggers
4-H Leaders

i5

Grade 3

Author

Trader
Trapper
Boat Captain
Foresters
Miners
Commissioners
Lane County Sheriff
Judge
Lane County Agents
Orchardist

.Feed Store Workers.
Horticulturist
Road Builders
Collectors
Bank Teller
Cashier
District Clerk
Sawmill Workers
Environmentalist
Architecture
Counselor .

Psychologist
Electrician
Life Guards
Traffic Controller
Illustrators
Metal Workers
Artist
Sculpture
Designers
Landscape Artist
Florist
Glass Blower
Jeweler
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STUDENT BIBLIOGRAPHY

TITLE AUTHOR

ABC's of Space Asimov, Isaac

Adventures of a Letter Schloat, G.

Animal Doctors: What do They Do Green, Carla

Annapolis, Cadets, Training and Equipment Colby, C.B.

At The Harbor Colonius, Lillian

Bill's Story of the Wholesale Produce Burt, Olive

Big City Workers Urell, Catherine

Bob's Story of the Retail Market Smith, Marie Elizabeth

Cotton Growing Harvey, Lois F.

Dairyman Don Chapman, Cynthia

Doctors and Nurses: What Do They Do Greene, Carla

Danger Fighting: Men and Ships of Coast Guard Colby, C.B.

Farms Howard, Robert West

Fibers Adler, Irving, and Ruth

First Book of Cotton Rogers, Matilda

First Book of Fruits Beck, Barbara

Have You Seen Boats Oppenheim, Joanne

How We Get Our Cloth McCall, Edith S.

How We Get Our Clothing McCall, Edith S.

How We Get Our Mail McCall, Edith S.

Let's Find Out About Bread Burt, Olive

Let's Find Out About Cloth Pitt, Valerie

Let's Find Out About Farms Campbell, Ann

Let's Find Out About Firemen Shapp, Martha

Let's Find Out About Milk Whitney, David

Let's Find Out About Policemen Shapp, Martha



Continued:

Let's Find Out About Safety

Let's Find Out About School

Let's Find Out About Telephone

Let's Go To An Airport

Let's Go To A Clothing Factory

Let's Go To A Fire House

Let's Go To A Garage

Let's Go To A Post Office

Let's 63 To A Rocket Base

Let's Go To A Telephone Company

Let's Ride In The Caboose

Milk For You

Mr. Zip And The U.S. Mail

Mother's Story of Dairying

My Garden Grows

News Travels

On The Beat

Our Friend The Forest

Our Post Office and It's Helpers

One Horse Farm

Park Ranger

Pogo's Fishing Trip

Pogo's House: Story of Lumber

Pogo's Lamb: A Story of Wool

Pogo's Letter: A Story Of Paper

Pogo's Sea Trip

Policeman Small

Riding The Rails

1-"'

Shapp, Martha

Shapp, Martha

Knight, David

Sootin, Laura

Lazarus, Harry

Buchheimer, Naomi

Goodspeed, J.

Buchheimer, Naomi

Chester, Michael

Buchheimer, Naomi

Burlugh, David

Schloat G.

Barr, Jene

Smith, Marie

Watson, Aldren

Dhapin, Cynthia

Robinson, Barry

Lauber, Patricia

Miner, Irene Servey

Ipcar, Dahlov

Colby, C.B.

Norling, Josephine

Nor ling, Josephine

Norling, Josephine

Norling, Josephine

Norling, Josephine

Lenski, Lois

Olds, Elizabeth
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Continued:

Railroad Engineers and Airplane Pilots

Safety Can Be Fun: ords and Pi,,tures

Ships Come And Go

Smoke Eaters

SOldiers And Sailors

Squad Car 55

Submarine Warfare

Survival Training

Story Book of Houses

Tall Timber: The York, Machines, and Men of
The Forest Service

The Big Book of Fire Engines

The Bread Book

The First Book of Lumbering

The Iddoor and Outdoor Grow It Book

The Ftrst Book of Wool

The Sad Tale of the Carless Klunks

The Toolbox

The True Book of Tools For Building

The True Book of Cloth

The True Book of the Moonwalk

The True Book of Policemen and Firemen

The True Book of Ships and Seaports

This Is A Department Store

Tools For Andy

Visit To The Dentist

Visit To The Hospital

What Happens In A Car Factory

1 60
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Greene, Carla

Leaf, Munro

Smith, Mary Elizabeth

Colby, C.B.

Colby, C.B.

Chapin, Cynthia

Colby, C.B.

Colby, C.B.

Petersham, Maud

Colby, C.B.

Zaffo, George, Jr.

Meyer, Carolyn

Rich, Louise

Baker, Sam

Cavanna, Betty

Kessler Leonard

Rockwell, Anne

Leavett, Jerome

Nighbert, Ester

Frisky, Margaret

Miner, Opal

Carter, Katherine

Romano, Louis

Tiett, James S.

Garn, Bernard, Jr.

Chase, Francine

Shay, Arthur



Continued:

hat Happens When You Travel By Plane

What To Be

Whose Tools Are These

Work Around The World

Workers Long Ago

Shay, Arthur

Powell, ?leridith

Radiauer, Edward

Jackson, Kathryn-

Baker, Eugene
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ABOUT BOOKS

That Amazing Portland Cement D. Telfer

Bananas S.P. Russell

A Bicycle For Linda E. Baker

Cargo Ships M. Uhl

Clouds T. Shannon

Engineer Of A Train S. Johnson

Family Helpers E. Hoffman and J. Hefflefinger

Farm Helpers E. Payton

Fireman E. Hoffman and J. Hefflefinger

Food and Where it Comes From T. Shannon

H..Lpful Helicopters D. Allison

Jerry And Jimmy And The Pharmacist F. Thompson

Jack's Dental Checkup R. Jubelier

Men At Work R. Radiauer

Miss Sue, The Nurse F. Thompson

Policemen I. Dillon

Postmen E. Hastings

Ready To Wear Clothes T. Shannon

School Helpers E. Hoffman and J. Hefflefinger

Truck Farming I.B. Johnson



Continued:

COKE TO WORK WITH US IN

Aerospace

An Airplane

A Bank

A Dairy

A Department Store

A Hospital

A Hotel

House Construction

A Newspaper

A Telephone Company

A Toy Factory

A T.V. Station

.9

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson

Jean and Ned Wilkson
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I -1ANT TO BE A (AN)

Airplane Hostess Greene

Ardmal Doctor Greene

Architect Baker

Baker Greene

Ballet Dancer Greene

Bank Teller Baker

Baseball Player Greene

Basketball Player Baker

Beauty Operator Baker

Bus Driver Greene

Carpenter Greene

Coal Miner Greene

Cowboy Greene

Dairy Farmer Greene

Dentist Greene

Doctor Greene

Farmer Greene

Fireman Greene

Fisherman Greene

Football Player Baker

Forester Baker

Homemaker Greene

Librarian Greene

Mechanic Greene

Musician Greene

News Reporter Greene

I 'A.::'f;.2:7;



Page 91

Continued

I WANT TO BE A (AN)

Orange Grower Greene

Pilot Greene

Policeman Gre,,ne

Postman Greene

Restaurant Owner Greene

Road Builder Greene

Sales Clerk Baker

Scientist Greene

Secretary Baker

Service Station Attendant Baker

Ship Captain Greene

Space Pilot Greene

Storekeeper Greene

Taxi Driver Baker

Teacher Greene

Telephone Operator Greene

Train Engineer Greene

Truck Driver Greene

Waitress Baker

Weatherman Baker

Zoo Keeper Greene



PAIN.L TS AvAITABLE TO ThAOH=RS ONLY

Requests on school stationery preferred

1. The Creative Scientist

2. Health Careers Leaflets
Leaflets in the set are:
Hospital Purchasing Agent #1
Supportive Nursing Personnel #2
Hospital Admitting Officer #3
Hospital Engineer ;t
Technicians: Electrocardiograph
and Electroencephalograph #5

3. Jobs With the Forest Service, A Up-843

4. Occupational Guide Index
Once this is received, individual
Occupational Guides may be ordered.

5. Tommy Looks at Farming
(cartoon book on many skills needed
in farming today) Available in class-
room lots. Request must be on official
stationery.

6. What Is a Pharmacist

7. Your World of Work
(intended for those who do not plan
to attend college)
Available to librarians only.

?age 92

1. U.S. Atonic Energy CorrmisL.ion
P.O. Box 52
Oakridge, Tennessee 3783C

2. American Hospital Association
Division of Health Careers
840 North Lake Shore Drive
Chicago, Illinois 50511

3. U.S. Department of Agriculture
Forest Service
Washington, D.C. 20250

L&. California Dept. of Employment
800 Capitol Mall
Sacramento, California 95814

5. The B.F. Goodrich Company
Public Relations Department
500 South Main Street
Akron, Ohio 44318

6. The Upjohn Company
7171 Portage Road
Kalamazoo, Michigan

7. National Farmer's Union
Educational Material Service
1575 Sherman Street
Denver, Colorado 80201
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Hobbies or Avocational Interests

Pamphlet Name

1. Let's Collect Rocks (single copies)

2. Let's Collect Shells (single copies)

3. Model Rocketry: The Answer To The
Youth Rocketry Problem

4. New Horizons for Leisure Time

5. Standards for U.S. Commemorative
Postage Stamps

6. Our Introduction to Scale Model
Railroads

7. Write business letters asking for
information on the background of
the model-making industry to:

(If none of these acknowledge the
student's letters, Eugene Toy and
Hobby will be glad to furnish
additional names and addresses)

8. Fascination of Stamp Collecting

Address

1. Shell Oil Company
Public Relations Department
Room 4164
50 rest 50th Street
New York, New York 1002C

2. Shell Oil Company (as above)

3. National Assoc. of Rocketry
1239 Vermont Avenue, LW.
Washington, D.C. 20005

4. Sun Life Assurance Co. of Canada
One North LaSalle Street
Chicago, Illinois 60502

5. Post Office Department
Office of Public Information
Washington, D.C. 20260

5. KalMback Publishing Company
Sales Promotion Manager
1027 North 7th Street
Milwaukee, Wisconsin 53233

7. Revell Inc.
4223 Glencoe Avenue
Venice, California 90291

Western Model Distributors
6480 Flotilla Street
Los Angeles, California 90022

Aurora Plastics Corporation
44 Cherry Valley Road
West Hempstead, New York 11552

Monogram Models Inc.
8601 Waukegan Road
Morton Grove, Illinois 60053

B. American Stamp Dealers, Assoc. Inc.
Department H
147 Hest 42nd Street
New York, New York 10036
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PROGRAM PHILOSOPHY AND OBJECTIVES

Updating the training of nurses is an established worthwhile endeavor by any institution
able to demonstrate a need foi registered, professional nurses. Nurse refresher programs
have been offered for several decades under numerous auspices predominantly hospitals.
Rising costs, changing priorities for hospital programs, and difficulties in standardizing

'courses have prompted concerned professional organizations to request that community
colleges be charged with this educational responsibility.

The following state guidelines are set forth so that some degree of standardization and
economy can be achieved, while allowing flexibility in local implementation, scheduling,
and instructional strategies.

Philosophy

The philosophy for nurse refresher programs to be implemented in Oregon community
colleges is expected to reflect the philosophical concepts which these educational
institutions collectively embrace. These concepts or operational principles include the
following:*

I. Citizens in a democracy should have continuous opportunity
knowledge of the world and their ability to perceive and assess
them.

2. Post-high school education should be available to everyone in a com

3. Such education beyond high school should be structured to fulfill
the student and community.

4. A community college should maintain an "open door" policy.

to increase their
information given

munity.

the needs of both

The right of every person to continue learning in an educational setting is also the nurse's
right. This individual has already shown the capacity and desire to learn by completing a
basic nursing program and is now studying in order to transfer to another area within the
nursing field, to upgrade skills, or to return to active practice,

The refresher nurse is an adult with special needsseeking meaningful experiences which
will assure readiness to fulfill a professional role. Lacking recent experience and
reinforcement of previous learning, self-confidence is greatly diminished. (Apprehension
and lack of confidence are common among refresher nurse applicants.) A supportive and
accepting environment will further restore self-confidence. Support can best be promoted
by the teacher through a personalized approach which contributes to purposeful
interactions between instructor and nurse and between nurse and patient. Peer group
interaction also provides vital support to the refresher nurse.

Education for the occupations and professions is a continuing process. A three-month
refresher curriculum cannot totally educate the returning nurse to the magnitude of
changes, new approaches, and techniques of current technical and professional practice. It
can provide the processes and content needed to meet requirements for safe practice and

*Articulatitm and Coordination of Occupational Preparatory Curriculums from the High School
Through the Community College: Report of Task Force II. Oregon Board of Education, Salem,
Oregon 97310, 1969, p. 18.



equip the returnee for continued learning. The refresher curriculum is only the initial step
to re-entry into the profession. It must be followed by self-directed participation in
continuing education and in-service programs.

A philosophy needs to be adopted which is compatible with the philosophical concepts of
the sponsoring educational agency and which makes provision for individual student and
local community needs. This philosophy should be written so that all who participate in
program development, implementation, and evaluation may proceed with clarity of
purpose within the limits of this structural framework.

Objectives

A nurse refresher program will enable the nurse to--

( I) Assess own readiness for return to active practice.

(2) Reaffirm previously acquired knowledge and skills of basic nursing care.

(3) Acquire additional knowledge and skills in nursing care.

(4) Apply concepts of patient-centered care in using the team approach, have
awareness of changes in medical and nursing practice, and adjust to altered roles
of health care personnel.

Change own behavior, including attitudes, to reflect current philosophy and
trends in nursing practice.

(6) Participate as a team member in assessing, planning, giving, and evaluating
individualized nursing care.

Move into a staff orientation program as a responsible nurse practitioner in a
hospital, nursing !,:tome, or other health care facility at the completion of the
program.

Contribute to improving the quality of nursing care through continued and
self-directed professional development after returning to nursing practice.

(5)

(7)

(8)
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PROGRAM DEVELOPMENT

Development of a nurse refresher program is a dynamic process in which numerous
checkpoints occur as to whether it should be offered, revised after being in operation,
and/or continue to be offered. A flow chart. adapted from several sources,* has been
plotted to relate the progression of program development from instigation through
evaluation and follow-up. (See opposite page.) In the following paragraphs, several key
issues are expanded and resources suggested.

Clinical and Community Resources

Ample classrooms, clinical facilities. and demonstration equipment must be available for
student use. Clinical facilities should be selected on the basis of which can offer the
learning experience needed to fulfill objectives of the curriculum.

A memorandum of agreement for utilization of clinical facilities should be arranged well
in advance of the beginning date. The memorandum should include responsibilities of the
participating agency and the college or sponsoring agency. The agreement will need to be
more formal if considerable instruction and supervision is to be provided by the clinical
staff. A liaison person should be named in the agreement to facilitate communication and
coordinate learning activities.

Clinical agencies to be considered for nurse refresher experiences are hospitals.
convalescent centers, nursing homes, and public health agenci. Other community
agencies may be used on a limited basis for tours. observation visits, o. to achieve other
specified objectives.

Advisory Committee

The appointment of an advisory committee is recommended for all occupational
education programs. A committee of manageable size composed of resource persons and
specialists can provide expert assistance during the development of the program. An ad
hoc committee may be appointed initially to assist with need and feasibility .studies.
When this preliminary function is completed and program development is to begin, a
permanent committee, or existing committee for other nursing education programs, can
assume the stabilizing and supportive role ne,!ded for effective implementation, continued
evaluation, and revision.

The committee's role should be clearly defined as primarily advisory at the time its
members are appointed. Ultimate decision-making is the responsibility of the educational
institution. The committee should be accountable to the president or director of the
sponsoring agency. It can assist in gathering data, offer suggestions regarding course
content based on job requirements, aid in promotion efforts, and promote community
support for the program, equipment, and staff. As the program progresses, this group can
continue to feed information which will keep the program relevant to learner and
community needs.

*A Guide for Health Technology Program Planning, American Association of Junior Colleges,
Washington, D.C., 1967; A Strategy for Evaluation Design, Teaching Research, Oregon State System
of Higher Education, April 1970; "Nurser, A Guide for Establishment of Refresher Courses for
Registered Nurses, American Nurses Association, New York, 1968.
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The committee should include representative persons from the health disciplines. Nursing
representatives from hospitals, long-term care facilities, public health agencies, and the
local nursing association as well as representatives from labor, education, and consumer
groups provide a reasonably accurate sounding board for a nurse refresher program. The
program coordinator should also meet with the committee as the program is being
implemented and teaching and evaluation strategies are being planned.

Limitations of an advisory committee are usually found to include operating within the
scope of defined functions; working within the framework of school district or
sponsoring agency policies, rules, regulations and procedures; and refraining from
committing the school or sponsoring agency financially or to a course of action.

Instructional Staff

Careful selection of instructional staff and provision for time and resources are essential
to program success. Time should be provided for the instructor to preplan, assemble
needed instructional materials, arrange for guest speakers, and prepare course materials.
Additional time in the daily schedule should be provided for preparation of specific
patient assignments and related instructional materials for the next day's class.

Instructors should meet the following qualifications:

I. Current licensure as a registered nurse in Oregon
2. Expertise in nursing practice
3. Enthusiasm for teaching adults
4. Acceptance of the goals and philosophy of the program
5. Orientation to the broad scope of nursing practice
6. Fulfillment of certification requirements of the Oregon Board of

Educationminimum of three years of related occupational experience

Clinical Supervision

Arrangements for clinical personnel to supervise refresher nurses during clinical
assignments may be necessary. These assistants will supervise these nurses with guidance
from the coordinating instructor of the sponsoring educational agency.

Guest Speakers

Selective inclusion of speakers will bring the necessary detail in specialty areas. A
schedule for participation should be completed before 1he class begins.

Instructional Materials

The refresher nurse is expected to purchase one or more textbooks. She should be
informed prior to registration as to the title(s) and cost. All other materials should be
provided by the educational agency and/or cooperating agencies.

-4-
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The subject content can he supplemented by numerous useful. visual, and learning aids.
These may include the following:

Handouts

Teacher expectations
Course objectives
Assignments
Bibliography or reference lists:
Study guides
Nursing care plan guides
Skill inventory form
Test or evaluation forms
Supplementary information sheets
Pamphlets and brochures available from various health organizations
Samples and/or pocket guides from pharmaceutical companies-Contact salesmen or
write directly to companies requesting materials.

Programmed Materials

Contact companies publishing nursing references for listing of programmed materials.

References

Access to a library stocked with current reference material is essential.

Excellent references are available free of charge from pharmaceutical companies and
from agencies such as the American Heart Association, Oregon State Board of
Health, and others.

References on each nursing unit should be readily accessible on each nursing unit
where refresher nurses are assigned. Policy and procedure manuals, basic nursing, and
current drug references are among the most essential for this purpose.

Audio-visual Aids(For use in emphasizing key points. illustrating a lesson, and relating
attitudes.)

Chalk and blackboards
Flip charts and/or wall charts
Transparencies and overhead projectors
Slides and scripts
Filmstrips, records, and/or scripts
Single-concept film loops
Bulletin boards
Tapes and tape recorders
Closed-circuit television
Demonstration supplies and equipment
Films (purchased or rented)

In ordering any visual aid, reserve it well in advance of use date. It is wise to plan
alternative experiences so that if a shift in plans is necessary, continuity of presentation
will be maintained, Mechanical and electrical equipment should be inspected and adjusted
prior to use in the classroom.

-5-
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Publicity and Recruitment

Publicity and recruitment measures are essential when starting a refresher program.
Publicity should be carefully planned and organized to start six to eight weeks before the
program is scheduled to begin. Time must be allowed for applicants to complete
processing a temporary nursing permit from the Oregon State Board of Nursing.* Helpful
suggestions and sample releases are provided in the New Jersey Guide.**

Student Selection
The applicant must meet requirements for admission to the community college or the
requirements established by the facility offering the program. An interview is

recommended as part of the selection process. This interview serves as a gross screening
for admission and for pia, .ment in the program.

In addition, the applicant must be--

1. Physically and mentally healthy
2. Concurrently licensed in the State of Oregon as a registered nurse, or have a

temporary permit from the State Board of Nursing. See Appendix III for the Board
policy regarding temporary permits and the application form.

Evaluation and Follow-up

Evaluation serves a two-fold purpose: program development and recommendation for
licensure.

Refresher nurses should be given opportunities to evaluate course content, clinical
experiences, and teaching methods. The teacher also has a responsibility for concurrent
and terminal evaluation of each applicant. The instructor needs to indicate the readiness
of the refresher nurse for employment and licensure.

For total program evaluation, follow-up planning should provide for feedback at critical
points. A 3-6-1 2-month pattern has been suggested by the Community Nurse Refresher
State Education Advisory Committee. Where established patterns for follow-up of all
programs exist within an educational agency, some adjustment may be indicated. The
follow-up form used by the Oregon League for Nursing is included in Appendix V. It
should be used as a sample in preparing or supplementing, if necessary, the form to be
used by the sponsoring agency. Graduates of the program and their employers should be
asked to indicate the effectiveness of program content in preparing nurses for re-entry
employment and the needs cf graduates for in-service and continuing education programs.

43ee Appendix III, page 50

**Nurse Refresher Program Guide from Start to Finish, Hospital Research and Educational...trust of
New Jersey, Princeton, N.J. 1967
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PROGRAM MANAGEMENT

Minimum Time Requirement: 240 hours*

Total Weeks: 10 to 11 weeks

Hours Per Week: 24 to 30 hours per week including clinical practice

Clinical Practice: One-half to two-thirds of total time

Optimal Class Size: 12 students

Suggested Textbooks: Cooper, Signe S. Contemporary Nursing Practice. McGraw -Hill
Book Company, San Francisco, 1970

or

Stryker, Ruth Perin. Back to Nursing. W.B. Saunders, Philadelphia, 1966,

and

Sutton. Audrey Latshow. Bedside Nursing Techniques in Medicine and Surgery. W.B.
Saunders Company, Philadelphia, 1969,

Unit I:

Unit II:

Unit III:

CURRICULUM OVERVIEW

Unit Titles

Return to Nursing

Nursing Care, Principles and Practices

The Professional Nurse

TOTAL MINIMUM HOURS

Minimum Hours

36 hours

180 hours

24 hours

240 hours

In Unit I, changes in health and nursing practices are studied. Unit II presents nursing care
principles and practices. Application of principles is demonstrated in the care of geriatric
patients and patients with cancer, cardiovascular disease, genito-urinary disease,
infections, orthopedic conditions, and diabetes. New and current techniques and
equipment are introduced. Community and mental health concepts are introduced in
Units I and II as needed to give the refresher nurse sufficient knowledge and confidence
to provide supportive and comprehensive nursing care. Unit III concerns the role and
responsibilities of the professional nurse practitioner and opportunities for positions in
nursing service.

Oregon State Board of Nursing requirement. See Appendix III.
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4 Guide for Health Technology Program Planning. Amelican Association of Junior
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Association, 2066 Retallack Street, Regina, Saskatchewan (1966).

Guidelines for Cancer Content in Refresher Courses for Registered Nurses, American
Cancer S,,ciety, Inc., New York (1968).

Guidelines for Cardiovascular Disease Content in Refresher Courses for Registered Nurses.
American Heart Assoriiation, New York (1968). Order accompanying Instructor's
Manual and Bibliography.

"Nurse:" A Guide for the Establishment of Refresher .2urses for Registered Nurses.
American Nurses Association, 10 Columbus Circle, New York 10019 (1968).

Nurse Refresher Program Guide from Start to Finish, Hospital Research and Educational
Trust of New Jersey, Highway 206, Princeton, New Jersey, (April 1967).

Refresher Programs for Inactive Professional Nurses: A Guide for Developing Courses of
Study, Public Health Service Publication No. 1611, Superintendent of Documents.
Washington, D.C. 20402 (April 1967).

Films
"An Ounce of Prevention," American Hospital Association Film Library

"Balance in Action (Body Mechancis)," ANA-NLN Film Library

"Children in the Hospital," Oregon State Board of Health

"The Cost of Hope," American Hospital Association Film Library

"Disorders of the Heartbeat," Wyeth Film Library
"External Cardiac Massage," Smith, Kline and French Laboratories

"Home Care," ANA-NLN Film Library; Oregon State Board of Health

"Hospital Sepsis," American Medical Association Film Library; ANA-NLN Film Library;
Oregon State Board of Health

"Innovations in Transfusion Therapy," Fenwal Laboratories

-39-

1818



"Intensive Care.' National Medical Audiovisual Center

'Intravenous Fluid Infusion: Basic Theory and Practice." ANA-NLN 1..ibr. ry

"Introduction to Nursing in a Corcriafy Care Unit," National Nledical .Audioisual Center

More Than Words." ANA-NLN Film Library

Mrs_ Reynolds Needs a Nurse." ANA-NLN Film Library. Oregon State of Heald,

"Myocardial Infarction," American Heart Association Film Library: ANA-NLN Film
Library

Nurse-Patient Relationship," Smith. Kline and French Laboratories. ANA-NLN Film
Libray,

"Nursing Management of the Patient with Cancer." American Cancer Society

"Parenteral Fluid Therapy," Baxter Laboratories

"Prescription for Life," Oregon State Board of Health

"Psyzhiatrie Services in General Hospitals.- Squibb Laboratories

"Pulse of Life," Oregon State Board of Health

"Quiet Victory," ANA-NLN Film Library, Oregon State Board of Health

"Safe and Effective Oxygen Therapy." Union Carbide Corporation (Linde Oxygen
Therapy. Handbook, 1962, to accompany film if requested)

"Strike Back at Stroke," U.S. Department of Health, Education and Welfare

"Techniques of Parenteral Medications," ANA-NLN Fiim Library

"This is Nursing," ANA-NLN Film Library

"Understanding Diabetes," ANA-NLN Film Library, Oregon State Board of Health

'What is Cancer?" American Cancer Society

"The World of Walter Krolick," NA-NLN Film Library

Video Tapes
"Return to Nursing," TV Series (Instructor: Order accompanying Instructor and Student

Manuals.) Twenty-five, 30-minute sessions produced for the State University of New
York by Russell Sage College, Department of Nursing, Troy, New York.

*No.
1. The Changing Role of the Nurse
2. Comprehensive Nursing Care, Part I
3. Comprehensive Nursing Care, Part II
4. Comprehensive Nursing Care, Part III
5. Nursing Care Plan
6. Medications
7. Injections
8. The Patient with Peptic Ulcer: Diagnosis
9. The Patient wit,. L optic Ulcer: Nursing Care

10. Fluid and Electrolytes
11. Intravenous Therapy

Individual video tapes can be ordered by number and title.
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No.
12. Pre - Operative Care
13. P0A-Operative Care
14. Inhalation Therapy
15. The Patient with Diabetes
16. The Patient with CVA, rare
17. The Patient with CVA. Part II
18. The Patient with Cancer
19. The Problem of Infection
20. The Nursing Team
21. The Nurse-Patient Relationship
22. Care of the Aging
2: Legal Aspects of Nursing
2: The Nurse and New Equiprr...':.

W':iat's Ahead for Nursing

Slides
Slides and script to accompany Applied Body Mechanics, Oregon State Board of Health,

Filmstrips
Mae assortment available from-

Trainex Cot poratic,n, P.O. Box I Garden Grove, California 92642.

The Blakiston Division. McGrz II Book Company. 330 West 42nd Street, New York,
N.Y. 10036.

Single concept film loops (Super 8tnm) available from Prc Inc Englewood
Cliffs, New Jersey.

Audio Tape Cassettes
"The Nursing Audit Series" (Order accompanying workbook ). National League for

Nursing, 10 Columbus Circle, New York. N.Y. 10019

Medical Illustrations
Netler, Frank. "Ciba Collection of Medical Illustrations,' Ciba Pharmaceutical Products,

Summit, New Jersey

Overhead Transparencies
"Respiratory System"

"Circulatory System"

"Genito-Urinary System"

"Nervous System"

Suitable for review of gross anatomical .tructures and functions.

Available from Wyeth Laboratories, 43 West 61st Street, New York, NY, 10023
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Film Sources
rizierican Camar Society

219 East 42nd Street
New York, N.Y. 10017

Amens n Cynamil Company
2300 South Eastern Avenue
Los Angeles, California

American Heart Association
44 East 23rd Street
New York. N.Y. 10010

American Hospital Association
Film Library
840 North Lake Shore Drive
Chicago. Illinois 60611

American Medical Association
Film Library
535 North '-' arbor n Street
Chicago, Illinois 60610

Ames Company. Inc.
Medical Film Department No. 62C
819 ivicNaughton Street
Elkhart. Indiana 46514

ANA-NLN Film Library
267 West 25th Street
New York, N.Y. 10001

Association Film, Inc.
25358 Cypress Avenue
Hayward, Cal;fornia 94544

Audio-Visual Instruction
Division of Continuing Education
Coliseum 131
Corvallis, Oregon 97331

Fenwal Laboratoties
Morton Grove, Illinois

Ideal Pictures
417 North State Street
Chicago, Illinois 60610

McGraw-Hill Bea Company
Text-Flm Department
.330 West 42nd Street
New York. N.Y. 1003
National Medical Audiovisual Center
(Annex
Chamblee. Georgia ?0(!'t5
At tn: Film Distribut

Oregon Heart Association
Film Library
234 SE 12th Avenue
Portland, Oregon 97214

Oregon State Board of Health
Health Education Section
1400 SW Fifth Avenue
Portland. Oregon 97201

Pfizer Medical Film Company
267 West 25th Street
New York, N.Y.

Rarig's
Audio-Visual Speciali:-.
2100 North 45th
Seattle, Washington 98103

Smith, Kline, and French Laboratories
1500 Spring Garden Street
Philadelphia, Pennsylvania

Squibb Laboratories
New Brunswick, New Jersey

U.S. Dept. of Health, Education and
Welfare

Public Health Service
Division of Chronic Diseases
Washington, D.C.

Wyeth Film Library
Box 8299
Philadelphia, Pennsylvania 19101
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Oregon Health Organizations
Americ:,n Cancer So,.-et
1530 SW Taylor
Pk 711.,_nd, Orecon
228-s331

Epilepsy League of Oregon. inc.
718 W Burnside
Portland, Oregon
228-7651

Mental Health Association of Oregon
718 W Burnside
Portland, Oregon
228-6571

Oregon Association of Hospitals
220 SW Morrison
Portland, Oregon
22 &5608

Oregon Heart Association
1133 SW Morrison
Portland, Oregon
226-2575

Oregon League for Nursing
718 W Burnside
Portland, Oregon
227-2129

Oregon Nurses Association
1 212 Failing Building
Portland, Oregon
228-2114

Oregon State Board of Health
1400 SW Fifth
Portland, Oregon
226-2161
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IcCALL
N OR

e Secretary

STATE BOARD
OF NURSING

1400 S.W. FIFTH AVE. PORTLAND, OREGON 97201 Phone 229-5653

OREGON STATE BOARD OF NURSING
SUPERVISED NURSING EXPERIENCE POLICY

All applicants for a registered professional nurse license by endorsement, reinstatement,
or reactivation must have been actively engaged in nursing practice within five years of the
date of application. In obtaining work experience confirmation, only that experience
obtained while legally licensed in the state of practice will be considered. Those who have
not had such practice must demonstrate their ability to give safe nursing care by having a
supervised nursing experience as designated below:

All applicants will be required to-

1. Have a temporary permit before beginning this experience.

2. Be at all times unaer the direct supervision of a registered nut e.

3. Be assigned to duty at such times as there is a,lequate staff on duty to allow for the
person responsible for their supervision, to give adequate time for instruction and
follow up.

4. Be supervised in direct patient care for no less than 240 working hours and up to 480
hours (12 weeks)depending on their ability to adjust and take the responsibility of
a professional nurse. If additional time appears to be needed, individual arrangements
will be made.

a) If working on a part-time basis, must average at least 24 hours a week.
5. Have this experience in an institution or agency that is satisfutory to the Board. The

applicant must make her own arrangements for this practice and, before a permit can
be issued, notification of these arrangements must be on iile. A form for this
notification will be supplied by the Board office. A work reference form will be sent
by the Board to the Director of Nurses at the end of a six-week period for an
evaluation of the person's performance. If at that time it I.; indicated that further
supervision is needed, the temporary permit will be extended for another six-week
period.

6. Present this policy to the Director of Nurses who agree to provide supervised
experience so it may be read before the agreement is signed.

RN No. 26
9-69
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OREGON STATE BOARD OF NURSING
1400 S.W. Fifth Avenue
Portland. Oregon 97201

NOTIFICATION OF ENROLLMENT
IN

RN REFRESHER COURSE

This is to advise the OREGON STATE BOARD OF NURSING that I have arranged to take the REGISTERED NURSE

REFRESHER COURSE at
(Name of Institution)

starting on
(Date)

(Name of Applicant)

(Address)

This is to advise the OREGON STATE BOARD OF NURSING that we have accepted

for enrollment in a RN REFRESHER COURSE starting and ending

This course covers

(Date) (Date)

hours of theory and hours of supervised clinical practice.

We agree to submit verification of completion of the course and an evaluation of the enrollee's ability. (On forms to be provided
by the Board.)

(Date)

(Signature of Director or Instructor)

(Name of Agency)

(Address)

This form must be submitted by all applicants who have not practiced in the past five years who are seeking original licensure,
reactivation, or reinstatement of their license to practice in Oregon. Upon receipt of the application, fee and this form, a
TEMPORARY PERMIT may be issued.

RN 27-A
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OREGON STATE BOARD 01- NURSING
I -WO S.W. Fifth Avenue
Portland, Oregon q72.0

TO:

FROM: Virginia II. Hildebrand, RN Executive Secretary

REGARDING: who i completin

SUPERVISED PATIENT CARE EXPERIENCE: From To Total Hour!-

Patient Care Experience was supervised by (Nam?

(Position

Please comment in short, pertinent statements on the professional competence of this nurse:

I. Ability to assess patient needs.

2. Ability to modify care to the chang:ng condition of the patient.

3. Ability to cooperate and work with stuff.

4. Technical competence.

5. Understands the responsibilities and limitations of the various categories of nursing service personnel.

6. Exhibits initiative in seeking out resource material related to nursing activities.

7. Professional conduct.

Is continued employment planned') If not, reason:

Would you recommend for licensure?_ If not, reason:

Signature Title

Institution City

Date

Form 9-B2
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STATE OF OREGON

OREGON STATE BOARD OF NURSING

778 State Office Building

1400 S.W. Fifth Avenue

Portland, Oregon 97201

TO: Schools of Nursing

REGARDING: Guidelines for the Evaluation of Clinical Facilities for Nursine Education
Programs

The Board, in its concern with the development and maintenance of quality nursing
education programs, presents the enclosed guidelines.

PURPOSE:

The guidelines were prepared to:

(1) Assist education personnel in selecting for nursing students, educational facilities
appropriate in terms of the objectives stated for the program.

(2) Assist agency personnel to understand the type and quality of clinical facilities
that provide an environment supportive of learning needs.

RATIONALE:

During a survey, one of the most difficult problems, in addition to assessing an agency as
an educational resource, is to identify and help the agency look at itself as an educational
setting in which students practice and observe to learn nursing. The guidelines, as on --
resource. lists areas that hear consideration in selecting clinical facilities for educational
programs.

There is no expectaticn that all the attributes mentioned in the guide, although desirable,
will be present in an agency being surveyed. Rather it is anticipated that the objectives of
the program, which determine the type of nursing role students are to acquire, will also
determine the attributes considered essential for student learning in the clinical facility.

Movement toward meeting areas in the guidelines may be considered as evidence of a
sincere concern and desire to provide the type of clinical facilities that best serve student
needs.

The 3oard will appreciate your comments and suggestions regarding the Guidelines.

EFS/9/
2/1 /67
Enc.
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PROPOSED GUIDEUNES FOR THE EVALUATION OF
CLINICAL FACILITIES FOR NURSING EDUCATION PROGRAMS

A. ATTITUDE TOVARD PROGRAM

There is evidence of sincerely viunt ino the program

] . The agency is accredited by the appropriate accrediting agencies.

2. The iihjectives for the nursing education program. including what the graduate of
this program is prepared to do. 11::ve been shared with administrators and nursing
staff of this agency by the director of the nursing education program.

3. There is evidence of provisions for periodic meetings between the personnel of the
service agency and the school faculty for:
a developing understanding of their respective roles and responsibilities
b) planning for the best utilization of clinical facilities
c) communication so that issues and problems may be properly understood.

4. Hospital administration and nursing staff accept or appear interested in making an
effort to understand how student and instructor function in the clinical situation in
these programs.

5. Hospital staff express a sense of responsibility for providing a clinical climate
accepting of students as learners.

6. The Head Nurses are receptive to planning with the instructors, student assignments
which require partial patient care based on educational needs, with the staff nurse
retaining responsibility for total care.

7. The nursing staff personnel are receptive to and will permit faculty to select and
plan patient assignments in terms of learning needs of students.

B. THE AGENCY PROVIrES AN ENVIRONMENT CONDUCIVE TO LEARNING
QUALITY NURSING CARE

I. There are written nursing service philosophy and objectives and the nursing service
personnel are aware of them.

2. There is evidence of concern and/or realistic planning for preparing patients to
return to the community.

3. The attitude of the personnel appears to be one of concern for:
a) patients as people: Nursing care plans are written and used in assignments.
b) patient request, when these conflict with established routines
c) patients as individuals: Patients are assigned by name, rather than room number.

4. Nursing care hours demonstrate staffing patterns that consider needs of patients
rather than number of patients.

5. There is apparent effort to utilize personnel in terms of their preparation, and in
relation to the judgment needed to provide adequate patient care.

6. Assignments reflect concerti for the health needs of patients aid knowledge of the
nursing activities required to meet these health needs.

7. Aides are assigned to assist the RN and/or LPN with patient care rather than being
assigned directly to patients.
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S. Patient charts and kardex contain nursing care plans which indicate individual needs
of patients as ascertained by the nursing star-t.

9. There is staff sufficient in pieparation. experience. anc. stabilit to pi-0%-de
continuous and safe nursing care to pat iems.

C NURSING PERSONNEL AND ADMINISTRATION POLICIES

1. Administrative policies and procedures are written and available o staff and
students.

2. Nursing procedure manuals are up to date and available in each nursing unit_
3. Personnel policies including job descriptions are written and used in nursing care

assignments of stall.

4. The job descriptions define responsibilities and privileges of thz RN. LPN, and
assisting personnel.

5. The current "Guide for Assigning Responsibilities to Nursing Service Personnel" of
the ONA. OLPNA, and OSBN provides the basis of nursing care assignments.

6. The school accepts responsibility to plan for an orientation of its faculty to the
agency: and the agency accepts responsibility to orient all personnel (current and
incoming) to the nursing education program.

7. An active ongoing orientation program for all levels of new personnel to nursing
service is accepted as a responsibility of the agency.

8. There is an active, planned in-service program. The topics ao primarily concerned
with nursing and administrative concepts and activities that contribute to the
improvement of patient care and staff development.

D. CLINICAL FACILITIES

1. There is sufficient variety of patients as to age. health and illness, disability and
socioeconomic levels to meet the objectives of the program.

2. In the units to be used for nursing education-
a) The patient areas are large enough to absorb the number of refreshers and

instructors to be assigned.
b) The staff is receptive to permitting refresher nurse observat;on.
c) The medication unit is adequate in size to absorb students and instructor. There

is evidence of control and safe practices in the storage, administration, and
recording of medication.

d) Facilities provide sufficient space to allow students to chart or read charts and
kardex.

e) There is in each unit a basic library w;th up-to-date reference books. If not.
administration is receptive to providing space and setting up a control system for
a unit library to be provided by the school.

f) Equipment and supplies are adequate and available for use of students in their
educational programs.

g) Kardex and charts are available for student use.



E. INSTRUCTIONAL AND STUDENT FACILITIES IN EXTENDED CAMPUS AREA

Space and dquipment provided and/or planned for, include:

a) Locker facilities

b) Instructor office with locked file cabinet

c) Reference library

d) Conference room for pre- and post-conference (available with specified priority
to instructor)

e) Use of parking facilities

0 Use of dining facilities

ib 36
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Oregon Nurses Association
Position Statement on the Registered Nurse

(Adopted by ONA Board of Directors September 20, 1968)

The registered nurse functions as an integral component of the medical care team.
Although all registered nurses have demonstrated through licensure that they have
minimal abilities and are safe practitioners, the capabilities and skills of individual nurses
v.,ry and are dependent upon a number of factors, including but not limined to
educational preparation, experience, opportunity, and motivation.

Registered nurses practice in a variety of settings and within each setting may be required
to perform dependent and independent functions. Many of the functions will require
specialized training and knowledge beyond that included in basic nursing education
programs.

The Oregon Nurses Association believes that, in the best interest of the patient, the
registered nurse, and other members of the health care team:

The individual nurse has a responsibility to keep her skills and competencies
current with the increasing body of knowledge in her field of practice.

2. The nurse should assume responsibility only for functions within the scope of
her skills and competencies.

3. Nurses should participate actively in the development and planning of programs
that provide training in the various areas of nursing practice and especially in
those areas which require highly specialized skill and an unusual degree of
nursing judgment.

4. The nurse should assess the availability of guidelines, the adequacy of
equipment, and the capabilities of personnel assigned to provide care, including
lifesaving and other emergency measures and provisions for rehabilitation, before
accepting any assignment that requires highly specialized skills and an unusual
degree of judgment.

5. The nursing service department, acting jointly with administration of the
employing facility and the medical staff, shares responsibility for the
development of appropriate written policies and guidelines and for providing the
training that will enable the nurse to provide effective, safe, and therapeutic care
to patients for whom highly specialized skill and an unusual degree of nursing
judgment is required.

6. Employers of nurses share responsibility for the quality of care received by
patients and are expected to provide opportunities for the nurse to participate in
orientation and in-service education programs and in other programs of a
continuing education nature that will assist the nurse to maintain and develop
skill and competency.

The Oregon Nurses Association believes further that the registered nurse has an obligation
to the patient to perform only those functions or procedures for which she has been
trained and is competent, and to refuse to place herself in a situation in which she is
responsible for the incompetencies of those working under her direction and/or
supervision.

Since the nursing service department provides continuing direct care, the registered nurse
in her developing role as a professional practitioner assumes responsibility for
coordinating the care provided to the patient by other members of the health care team.
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Oregon Nurses Association
Statement on Registered Nurses in Acute Cardiac Care

(Adopted by ONA Board of Directors September 20, 1968)

The Oregon Nurses Association concurs with the statement of the Oregon Heart
Association that the nursing staff is the key to the coronary care unit team. However, the
Oregon Nurses Association believes that registered nurses should accept assignment in
such units only if:

1. Hospital administration, media and the nursing department in each
hospital have agreed on, and lade t. to each nurse in-olved, policies and
procedures including at least t

a. The nurse's responsibility with regard to specialized equipment, such as
monitors, pacemakers, and defibrillators.

b. The nurse's responsibility for initiating and/or performing defibrillation,
cardiopulmonary resuscitation and other emergency procedures.

c. Specific instructions providing for the administration of emergency
medications, including those medications which can be administered only
upon the specific order of a physician and those which might be required on
an emergency basis by the patient.

d. Adequate standing orders, including those for emergency situations, with
provision for periodic review.

2. The nurse has had special training including:

a. Anatomy, physiology, and pathology of coronary disease.

b. Clinical features and complications of acute myocardial infarctions.

c. Electrocardiography emphasizing pattern recognition of cardiac
arrhythmias.

d. The principles and practice of cardiac resuscitation, including the use of
pacemakers and defibrillators.

e. The principles of inhalation therapy, including tracheo-bronchial suction.

f. Principles and operation of electronic equipment.

g. Specialized problems of patients in coronary care units.

3. There is provision for continuing training of the nursing staff.

Since registered nurses are employed in facilities other than those with coronary care
units, the Oregon Nurses Association believes that all facilities should have developed and
approved by the administration, medical staff, and nursing service department guidelines
for the nurse involved in an emergency cardiac situation and provision for continuing
training in the emergency procedures.
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THE ROLE OF THE PROFESSIONAL NURSE
IN PARENTERAL THERAPY

(Approved in 1963)

The statements regarding the role of the professional nurse in parenteral therapy were
developed by a committee composed of representatives of the Oregon Nurses Association.
the Oregon Association of Hospitals and the Oregon State Medical Society, and have been
approved by the boards of he three organizations.

There appeals to be nothing in the Oregon Law regulating the Practice of Professional
Nursing (ORS 678.010-678.990) which prohibits nurses from performing intravenous
therapy nor the physician from delegating this responsibility to nurses. Individual
employing agencies are urged, therefore, to use these statements as guidelines in

developing policies for their spe uatiors.

of the .oiessional Nurse in parenteral Therapy

A. For the purposes of these statements:
1. The words "doctor" and "medical" refers to a person or persons, duly licensed

by the State of Oregon to practice medicine or surgery, osteopathy, or dentistry.
2. The phrase "individual employing agency" shall refer to any hospital, clinic,

doctor's office, or other facility v.=hose primary functions are to maintain health
and to treat the ill, injured, and physically infirm.

3. The word "nurse" refers to a person licensed by the State of Oregon to practice
professional nursing.

B. Nurses must be informed that any statement of policy made by professional
organizations or by the employing health care facility does not relieve the individual
nurse of responsibility for her own acts. Such statement will not provide the nurse
with immunity from legal action if she is negligent. However, such statements will
give the nurse support by setting forth specific information which those responsible
groups recognize to be proper practice and sound procedure.

C: The nurse who administers intravenous fluid or medication, or subcutaneous fluid,
should have been properly taught and supervised in the procedure until she is
sufficiently competent to proceed by herself. It is recommended that each employing
agency assume responsibility for providing this instruction and supervision to
licensed professional nurses. It is further recommended that the schools of
professional nursing include this instruction and supervision in the curriculum.

D. The individual employing agency, with the assistance of the medical and nursing
staffs, is responsible for establishing in writing and disseminating the following
information:

1. All orders for intravenous fluids and medications, and all orders for
subcutaneous fluids and medications administered in those fluids, must be
written by a doctor. The duration of the order should be specified.

2. A list of solutions and medications that can be given intravenously and/or
subcutaneously by the nurse. (This does not preclude the administration of
medications ordinarily administered subcutaneously.)

3. A list of the solutions and medications that can be given only by a doctor, or
under the direction and supervision of a doctor.

4. A statement concerning the insertion and removal of intravenous flexible plastic
needles by the nurse.

5. The types of patients and the areas to be used by nurses when giving intravenous
therapy. It is recommended that nurses not administer intravenous solutions or
medications to infants nor in the scalp veins, and that each individual institution
determine the age group of children to which the nurse can administer
intravenous therapy.

6. Intravenous therapy shall be limited to administration via vena-puncture only.
Nurses shall not perform acts of minor surgery such as cut-downs.

7. Rate of flow of solutions and medications.
8. Administration of blood and blood products by the nurse.
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APPENDIX V: NURSE REFRESHER PROGRAM

FOLLOW-UP FORM
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NURSE REFRESHER PROGRAM FOLLOW-UP FORM*

NAME

ADDRESS

MARITAL STATUS
single married widowed divorced or separated

YEAR OF BIRTH Number of Children Age of youngest

PLACE OF REFRESHER COURSE DATE

NURSING SCHOOL PROGRAM FROM WHICH GRADUATED?
Diploma Baccalaureate ADN

1. How many years had you been inactive prior to taking course?

2. Are you now employed in nursing? (check one)

(a) Not working

(b) Yes, full time

(c) Yes, part time

(d) If part time, number of hours per week

3. If employed, what type of work?

(a) Hospital

(b) Nursing Home

(c) Other (state)

4. If you are not now employed in nursing, were you employed at any time following completion of refresher course?

Yes No

If "yes," for how long?

5. Please check Main reasons you are not now working:

Employment opportunity not available locally

Working hours not suitable

Child care arrangements not available

Cost of child care excessive

My health does not permit me to work

Transportation a problem

Poor working conditions

Husband objects to my working

Home and family obligations do not permit
me to work

Going to school

Not interested in working

Other (specify)

6. Are you employed for pay in something other than nursing?

7. If you returned to employment anytime since taking the course, please answer these questions:

(a) Did you receive adequate orientation to the hospital or agency when beginning employment? Yes No

If "no" please explain

(b) Would you have returned to nursing without the refresher course? Yes _No

(c) Did you encounter any special difficulties in returning to practice?

Suggestions for Improvement of Course.

*Adapted from Oregon League for Nursing Form 1969
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FOREWORD

That the future of work experience education is exceptionally bright and that
its impact on t,e total program of vocational education in California is
nrofound cannot be challenged. Consider the facts: In 1965 only 60 proarams
existed. Now there are more than 750 programs in operation, involving more
than 80,000 students.

The inclusion of related instruction as a significant part of each work experi-
ence education student's plan became a renuirement in 1971, after evaluation
of the program strongly indicated the need.

As an initial step to assist schools in providirg meaningful and useful
related instruction, California State Polytechnic College, San Luis Obispo,
was selected to develop individualized learning activity packages, based on
the goals, objectives, and standards of work exnerience education. Subsequent
field tests of the learning activity Twio:4es indicated that similar special
attention should be given to the area ofrgroup instruction.

Subsequently, the Office of the Los Angeles County Superintendent of Schools
in cooperation with the California State Department of Education, Vocational
Education Section, submitted a proposal to develop group instructional units
based upon the goals and objectives of work experience education. This task
is now completed.

The purpose of this publication is to assist school districts in providing
group instruction for work experience education students.

Sacramento, California

Wesley P. Smith
State Director of Vocational Education
California State Department of Education

iii
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PDEFACE

This guide, Group Instruction for Work Experience Education, represents a next
step in what has become a long journey with two major purposes: (1) to develop
a hierarchy of'goals and objectives for students enrolled in California's
program of exploratory, general, and vocational work experience education; and
(2) to prepare related instructional materials.

In February, 1970, the task was undertaken as an adjunct to a new state hand-
book for the program. During meetings held that year, agreement was reached
on five major goals for students, and a beginning was made on a system of
measurable objectives to enable instructors to monitor student progress toward
the goals. The material was distributed throughout the state in a preliminary
workbook dated March 25, 1971, titled, Goals, Selected Program objectives,
Performance Objectives, Terminal Objectivet; and Evaluative Criteria for
Students Enrolled in California State Programs of Work Experience education.

With the assistance of a research grant funded under VEA Title I, Part C,
Public Law 90-576, a team was commissioned in 1971 to continue work on the
project. The following was accomplished:

1. The major goal statements were revised.

2. Additional program goals were written and others improved to
provide from three to five program goals for each of the
five major goals.

3. Each program goal was farther refined through a sequential series
of measurable performance objectives.

4. To facilitate attainment of the performance objectives, a
Learning Activity Package, LAP, was develoned for each objective.

5. A series of comprehensive tasks which measure progress toward
the attainment of each program goal, as well as the five major
goals, were prepared to serve as terminal objectives. They are,
in a sense, a final examination to be taken near the end of the
school year.

6. Arrangements were made to field test the material in six high
schools during the 1971-1972 school year.



7. All materials were duplicated and distributed to the pilot schools
under the title, Work Experience Education Research for Accounta-
bility, ir the FaTTThf 1971,

Pecognizino the need for instructional materials to use with grouns of students
enrolled in work experience education, an application was prepared and funded
late in 1971 under Part B of the Vocational Education Amendments of 196S.
This publication is the result. It is divided into five chapters, each one
prepared by a different project writer. The chaoters provide a series of
units applicable to one of the five major goals for work experience educa-
tion, resources for the instructor, and worksheets which may be duplicated
for student use. Pages for the instructor's use are yellow: those for
students are white. The publication has been pre-punched so that it may he
placed in a binder to make the worksheets readily accessible for duplication
and return to the binder.

The project team agreed that the activities should he prepared for groups of
about twenty-five to thirty students. They include ample opportunity for both
small and large group discussion as students are assisted to explore the rele-
vance of the school's curriculum to their present and future roles and
responsibilities, grow in their understanding of self, enhance their appre-
ciation of the importance of productive work, improve their interpersonal
relationships, and finally, apply their knowledge and skills to the world
of work. It is particularly appropriate that this intensive effort to improve
the state's program of work experience education coincides with the emergence
of nationwide interest in career education. Appropriate, since work experience
education is the capstone of career education.

In addition to those cited in the ACKNOWLEDGEMENTS which follow, sincere
thanks are extended to all of those who have contributed to the various pro-
jects conducted during the past three years. Two persons merit special
consideration: Wes Smith, State Director of Vocational Education, who has
provided his special brand of leadership to California's program of work
experience education; and, Herb Ellenburg, consultant-on-leave, who gave
impetus to the project from its inception.

Sacramento, California

Agnes S. Robinson
Associate Professor of Education
California State University, Sacramento

v
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EVALUATION FORM

Group Instruction for Work Experience Education

Will you please assist us in evaluating the usefulness of this guide to you
and your students by completing the Questionnaire below. Peturn it to:
Allan Holmes, Consultant, Work Experience Education, California State
Department of Education, 721 Capitol Mall, Sacramento 95814.

1. How often and how long is group instruction provided for students enrolled
in the following work experience education programs:

EXPLORATORY

GENERAL

VOCATIONAL

- meetings per month) (minutes ner session)

(meetings per month) (minutes per session)

(meetings per month) (minutes ner session)

(Note: Circle one response for Items 2 6.)

2. Overall, did you find this guide of assistance to you?

SOMEWHAT USEFUL USEFUL VERY USEFUL

3. Would you have used the guide ...e extensively if students spent more
time in group instruction?

NO MAYBE YES

4. Generally, how did your students react to the activities included in the
guide for each unit?

NEGATIVELY REACTIONS VARIED POSITIVELY

5. Were the suggested resources of assistance to you?

NO USE USEFUL VERY USEFUL

6. Did you duplicate and use the forms provided for students?

NEVER OCCASIONALLY FREOUENTLY

7. What improvements need to be made in the guide in order to make it more
useful to you and your students? What did you particularly like about the
guide? Please use the reverse side for your comments.

- THANK YOU

vii
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CHAPTER I

THE GOAL OF RELEVANCY

GOAL 1.0 RECOGNIZE THAT THE PROCESS AND CONTENT OF THE
SCHOOL'S CURRICULUM ARE RELEVANT TO CAREER

REOUIREMENTS AND RESPONSIBILITIES

PROGRAM GOAL
1.1 (E, G, and V) Identify the educational goals (purposes)
of the courses in which you are currently enrolled

UNIT A - OPERATION A.I.M. (Accreditation in Miniature)

Estimated Completion Time of Four 55-Minute Periods

Activities

1. Using the class discussion and lecture approach, the instructor explains
the process and purpose of accreditation. In the discussion, he intro-
duces the concept of educational goals and gives examples of typical
educational goals for one or two courses in the school. At the
conclusion of this activity, the students will 'conduct their own
accreditation in miniature and determine the educational goals of a
variety of courses.

2. The instructor assists the class in completing Form 01, page 3, the
Operation A.I.M. Data Sheet. Additional suggestions are provided under
Item 1, paie-7TiiI'he section on Resources. Each student is to complete
Form 01.

3. The instructor secures four volunteers to serve as the Operation A.T.M.
steering group. He assists the steering group in tabulating the courses
listed by the students on their copies of Form 01 on Form 02, page 4.

4. The instructor helps the steering group to extract the major purposes of
each course listed by the students and transferring them to Form 02,
page 4, Operation A.I.M. Interview Sheet.
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5. The instructor assfgns students as nearly as possible to the A.I.M.
visiting_ committee they have chosen. This is done after talivina their
choices from Form =1 and placing them on Form #3, pace 5, Operation
A.I.M. Listing Sheet.

F. The instructor explains to the students the role of the A.I.M. visiting
committees. He asks them to meet as a group with the respective depart-
ment chairmen and to secure the major purposes of each course within each
department in which one or more of the work exnerience education students
is involved.

7. The students in each visiting committee choose their chairman by popular
vote. Following this, the instructor, using the discussion method,
explains to all students how the visiting committees are to secure the
data they need. Emphasis is given to the manner in which the visiting
committee chairman is to arrange an appointment for his committee to
interview the faculty department head or his designate.

8. One or two mock interviews are conducted by a visiting committee before
the entire class so that all students will become knowledgeable in how
these interviews are to be conducted. Interviews should include:

a. Introduction of committee members

b. Explanation of Purpose for the assignment

c. Request for the three or four major purposes for each course in the
department

Courses may be limited to those listed by members of the class on their
Operation A.I.M. Data Sheets.

9. Working in groups, each visiting committee tallies "What ought To Re," a
composite of students' reactions to a given course as listed on each
Operation A.I.M. Data Sheet, from Form #1. This tally is done on Form #4,
page 6, Ocle7"-a-frOnT:r.T.Ta111_ Sheet. Duplicate 40-50 of these.

10. Each visiting committee gives an oral report containing the following
information:

a. The maior purposes of each course as reported by the department
chairman or other authority (Activity d)

b. What ought to be the major Purposes of each course as tallied on
Form #4

c. A conclusion and accreditation rating, "Outstanding," "Average," or
"Below Average" for each course based upon the degree to which Form #1
and Form #2 are similar

-2-
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Program Goal 1.1 - Unit A
Form #2

Operation A.I.M. Interview Sheet

Visiting Committee

DEPARTMENT DATE

Course

Major Purposes

Course

Major Purposes

-4-
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Program Goal 1.1 - Unit A
Form

Operation A.I.M. Listira Sheet

Visitina Committee Assignment

DEPARTMENT DATE

Students Volunteering for this Committee:

1.

2.

3.

4.

5.

-5-
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'rogram Goal 1.1 - Unit A
=orm #4

Operation A.I.M. Tally Sheet

"What Ought To Be"

DEPAR7yENT DATE

Thurse

What Ought To Be

Course

What Ought To Be



resources

1. An excellent resource to illustrate how students should comolete their
rperation A.I.". Data Sheet is included on Page 4 of LAP 1.1.1 (E) by
Dr. Stanger.

"Here is a sample of the way one student viewed his school nroaram and
some reasons for taking those courses. It is very simply done.

COURSE TITLE REASONS WHY ENROLLED

History

Phys. Ed.

English

Woods hop

Math

Work Experience

Required by school

Required

Peguired

I wanted to make some things

Required

Counselor talked me into it

"Here is another sample. It is the way another student looked at his
school program and the reason for having selected his courses. Note that
he lists at least two reasons and that he slants the wording towards the
employment scene. But, again, note how very simply stated.

COURSE TITLE REASONS WHY ENROLLED

Music

Phys. Ed.

Typing

Social Studies

English

Work Experience

I like to sing; singing interests me as a vocation

Required, strengthen body muscles, learn cooperative
team work

Learn skills needed in offices; sharpen typing speed

Required; emphasize history of social development

Required; improve 3R's skills

Further explore job requirements and opportunities

"Now you make a chart (similar to those above) of your own school program
and list several good reasons why you are enrolled."

-7-
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Resources (Continued)

2. Western Association of Schools and Colleaes. Visitino Cnmittee Panctock,

Accreditation Program, Secondary Schools. ourIinoame. CaMfornia,

1971.

-8-
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UNIT E - EDUCATIONAL GOALS PEPORT

Estimated Completion Time of One-Four 55- Minute Periods

Activities

1. Using the lecture-discussion approach, the instructor defines and gives
examples of an educational goal for his course(s) and for other cour;es
in the curriculum.

2. Each student is given the assignment to interview his "first period"*
teacher before school hours in order to determine t'e educational
goals for that course, based upon information provided by the teacher.
Students are to use the format given in Form 41, page 10, Interview
and Oral Report Format.

3. Each student (or some, if time is of the essence) reports orally for
a maximum of five minutes and shares the information which he has

received from his interview.

4. Following the oral reports, ask the class to develop conclusions as
to the validi*: and relevance of the educational goals which the
teachers identified during the interviews.

*If more than one student has the same teacher and course for Period One,
there is need for only one oral report to cover the course. All such

students may collaborate on this.

-9-
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Program Goal 1.1 - Unit B
Form *1

Interview and oral Report Format

Student's Name Date

Title of Course

Name of Instructor

Characteristics of Students Enrolled:

high ability! average ability

Type of Course:

elective 7 required n

Educational Goals:

low ability 7-1 mixed

-10-
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UNIT C - DEBATE--RESOLVED: THE CURRICULUM TS RELEVANT

Estimated Completion Time of One 55-Minute Period

Activities

1. By means of small group discussion (5-6 students in each group), the
students share their meaning of the term "relevance." The instructor may

assist discussion by posing the following question: In order for
a course to be relevant, must it relate solely to past or present

experiences or must it merely relate to real life situations or
conditions in society?"

2. Each small group will then select a spokesman to present its point of
view in a debate. The students will debate the question, "Resolved:

The Curriculum Is Relevant."

3. Each side is given 10 minutes to cite reasons and examples in support of

its position and 5 minutes for any rebuttal. The instructor moderates.

4. Ouestions from the class are directed to panel members.

5. The students in the large group vote on the winning team based upon the
presentation of the most cogent reasons and examples. The instructor
directs the students in a discussion as to the strengths and weaknesses
of the various points of view presented.

1664



UNIT D - COURSE GOALS: "MAN IN THE STREET"

Estimated Completion Time of One 55-Minute Period

Activities

1. The instructor sets the stage. He is an interviewer for TV station

K.I.X. The students are to be the "man in the street" as they are

interviewed.

2. Using a tape recorder or video recorder, the instructor interviews
10 students at random and asks the following questions:

a. "To what extent have your teachers discussed the major goals of

their courses with youT"

b. "Are they similar to the goals you have for that course?"

c. "If your goals and your teacher's goals for a course are not
similar, justify this discrepancy."

3. The tape recordings may be shared with other members of the staff at

a meeting of teachers and department chairmen.

-12-
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PROGRAM GOALS

1.2 (E) Observe the activities of persons in a variety of
careers and relate them to the educational goals (purposes)

of elective and required courses in your school's curriculum

1.2 (G and V) Assume assigned duties and responsibilities
and relate them to the educational coals (Purposes) of

elective and reouired courses in your school's curriculum

UNIT A "NAME THE COURSE" CONTEST

Estimated Completion Time of Two-Three 55-minute periods

Activities

1. This activity is provided in 1.1, Unit C, Activity 1, on nage 11.

If the instructor did not choose that alternative, it may be appro-
priate here; or, he may wish to review the conclusions reached by the

class if the activity was conducted.

2. The instructor introduces the contest "Name the Course." Prior to the

next meeting of the class, each student is to make note of an experience

which is directly related to an instructional goal of one of his classes.

This experience may be one he had on the job or an occurrence he
observed in a career situation.

A typical example for the class is:

"As a salesclerk at J. C. Nickel Department Store, you reported
for work last Monday. The manager called you into his office
and congratulated you as the winner of the Accuracy Award for

the month. You were the only clerk who had not made an error
in totaling a sales check for the entire month.

"You recall that your Senior Math teacher had stated in
September that an instructional goal in her class is that all
students will develop accuracy in the four basic arithmetic
processes by the end of the year.

"You conclude that this goal has certainly been relevant to
your job experience."

3. The instructor divides the class into two teams and explains the rules

for the contest "Name the Course" as follows:

"Each team takes turns as a member relates either an experience

or observation on the job which was directly related to an

-13-
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instructional goal in one of his classes. Members of the other

team will guess the title of the course being related or

described. Five points are awarded to the guessing team if the
first guess is correct, three points if it takes two guesses, and

one point if three guesses are needed. No points are given if

more than three guesses are necessary.

"Five points are subtracted for each student on a team who cannot

relate an experience or observation. At the end of the period,

the team with the highest point total wins. The "Name the Course"

Score Sheet on page 15 may be used to tally the responses of

-eiThteam. The instructor will keep score; therefore, one copy

per class is sufficient."
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TEAM A

Student # - Presentation

"Name the Course" Score Sheet

Correct Guess
(5, 3, 1)

TEAM B
Correct Guess

Student # - Presentation (5, 3, 1)

1. 1

2.

3.

4.

5.

6.

7.

R.

9.

10.

11.

12.

13.

14.

15.

16.

17.

1R.

19.

20.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Total: Total:

Subtract five points
for each student who did
not relate an experience. Deductions:

GRAND TOTAL GRAND TOTAL
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UNIT B - THE CIASS PLANS A WORK EXPERIENCE EDUCATION COURSE

Estimated Completion Time of One-Three 55-Minute Periods

Activities

1. The instructor explains that the class is going to plan a work experi-

ence education course that is relevant to their needs. He indicates

that in planning the course the format will be provided in Form 01,

page 17, Course Plan for Work Experience Education. Each student will

be provided with a copy of the form.

2. Discussion is led by the instructor. Students contribute those factors

which they feel should be considered in Planning a course, including

the relevance of a topic to the students' needs.

3. The instructor then asks each student to determine from his career
sponsor those skills, duties, and responsibilities which are impor-

tant for success in the trainee assignment and approximately how long

each would take to learn.

4. Students secure the data requested in Activity 3 and enter it on

Form #2, page 18, Sponsor Interview Sheet. Duplicate one copy for each

student.

5. Each student completes a Sponsor Interview Sheet, including "Suggested

Topics For Work Experience Education Course.

6. The instructor, using the Course Plan For Work Experience Education,

Form #1, page 17, requestsint to suggest a topicToFe that has

not already been given by another pupil), the reason for the suggestion,

and a suggested time allotment. The students' oral resnonses may be

taken from their findings which have been recorded on Form 02.

7. Students are then asked to complete and expand upon the following

sentence. "I feel that this course would be relevant to me because it

would enable me, as well as others in the course, to . . . "



Program Goal 1.2 - Unit B
Form #1

Course Plan For Work Experience Fducation

Student's Name date

Topic Time Allotment
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Program Goal 1.2 - Unit B
Form #2

Sponsor Interview Sheet

Student's Name

Name of Sponsor

Title of Trainee Assignment

Major Skills

Date

Major Duties

Major Responsibilities

Suggested Topics for Work Experience Education Course Which Are Relevant
to the Skills, Duties, and Responsibilities Listed Above:
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UNIT C - PANEL DISCUSSION: WHAT IS RELEVANCE?

Estimated Completion Time of One-Two 55-Minute Periods

Activities

1. With the instructor as moderator, the following question is discussed:
"What is relevance?" The instructor writes this topic on the chalk-
board and explains it briefly, answering Any general questions which
may arise.

2. The instructor chooses six groups, three groups of students to prepare

for each side of the discussion. Each group meets within the time
allowed for preparation of arguments.

3. A student from each group is selected as its representative to the

panel. In effect, then, there is to be three members discussing each
side of the topic.

4. Following a ten-minute preparation period for the six selected repre-
sentatives, the panel discussion is held, with each side presenting
its views.

5. Upon completion of the panel discussion and using the ideas presented,
the instructor guides the class in the formulation of its own definition
of "relevance." The instructor may also expand this discussion to
illustrate how this definition applies to the student's social world
as well as to his scholastic world.
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UNIT D - FIND THE COMMON TRAITS

Estimated Completion Time of One 55-Minute Period

Activities

1. Each student in class makes a three-minute maximum, oral presentation and

lists on the chalkboard the two major responsibilities and two major

duties of his job.

2. The instructor tries to avoid duplication as much as possible as the

list grows.

3. Once the lists are completed, the instructor asks for several definitions

by students of the word "trait." These definitions are then compared to

that of a standard dictionary. Using the dictionary definition, the
class volunteers traits which are important in assuming the duties and

responsibilities listed.

4. tinder the leadership of the instructor, the class compiles a master list

of traits which are common to at least three duties or three responsi-

bilities on the list. Examples might be honesty, dependability,

punctuality, maturity, etc.

5. The instructor leads a class discussion on the degree to which courses

in school enable the student to develop the traits named. If students

feel courses do not adequately contribute to the development of desirable

traits, the discussion should also include what could be done to the

school curriculum and by the student himself to counterbalance this

shortcoming.
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PROGRAM GOALS
1.3 (E) Identify required and elective courses in the school's
curriculum which are relevant to career renuirements and
responsibilities of careers which are of interest to you

1.3 (G) Analyze and compare duties and responsibilities
which are important to various careers and to reouired and
elective courses in the school's curriculum which are of
interest to you

1.3 (V) Assume assigned duties and responsibilities and
improve on-the-job performance through related in-school
instruction

UNIT A - RELEVANT COURSE CONTEST

Estimated Completion Time of One 55-Minute Period

Activities

1. Using the lecture and discussion method, the instructor cites exam-
ples of two or three typical careers to which the students might aspire,
e.g., airline stewardess, teacher, model and gives examples of a major
duty and a major responsibility associated with each.

2. The instructor then prepares students for a contest to determine the
most relevant course they have taken, or are taking in school.

3. To provide data for the contest, students complete Form #1, page 22,
Relevant Course Form. Duplicate one for each work experience education
student. On thiiTErm students indicate the career of greatest interest
to them, the major duties and responsibilities of that career, and the
courses which have given them the most relevant training.

4. The instructor selects three students who tabulate the results of the
last item on Form #1, giving five points for a first choice and three
points for a second choice. On the basis of five noints for a first
place choice and three points for a second place choice, scores are
tallied.

5. Results and contest winners are announced at the next class meeting.

6. After the winners are announced, the instructor makes provision for
students to discuss the reasons for their selecJons.

-21-

1674



Program Goal 1.3 - Unit A
Form #1

Student's Name

Relevant Course Form

Date

Name the career that is of greatest interest to you

Identify two major duties and two major responsibilities of a person in
that career:

Duties

2.

2.

Responsibilities

Of the high school courses you have taken or are presently taking, name two
which have contributed most in preparing you for the duties and responsibili-
ties of the career you have named.

(5 points) 1st choice

(3 points) 2nd choice
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UNIT B - INSTRUCTIONAL APPROACHES TO TEACHING SKILLS AND RFSPONSIRILITIES

Estimated Completion Time of One-Two 55-Minute Periods

Activities

1. The instructor explains to the class that the purnose of this unit is
for each student to share with the class those instructional
approaches used by his teachers which he found helpful in learning a
skill or responsibility that he needed for his Job.

2. The instructor explains what is meant by an instructional approach;
such as lecture, demonstration, debate, film, etc. He gives examples
and discusses these with the class. He includes reasons why one approach
might be more effective in certain learning situations and other
approaches more appropriate in different situations. This can be done
through inquiry based on the student's observations.

3. Each student takes his turn: (1) naming the skill or responsibility,
and (2) within three minutes describing or role playing the instructional
technique used in one of his classes which helped him learn that skill or
responsibility.
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UNIT C - PANEL DISCUSSION: SCHOOL HELPS

TO PREPARE FOR THE WORLD OF WORK

Estimated Completion Time of One-Two 55- Minute Periods

Activities

1. During a class meeting prior to this one, the following discussion topic

was given: "School is helpful in providing students with the skills and
responsibilities needed in the work-a-day world."

2. Half of the class is assigned the pro and half the con side of the

topic. After the assignments are made the two groups meet and discuss
arguments, pro and con, and attempt to reach some conclusions.

3. Each team selects its own chairman for discussion, a recorder, and one
additional spokesman.

4. With the instructor as moderator, each side takes 15 minutes to present
its case (five minutes for each spokesman).

5. At the conclusion, the audience (rest of the class) is given the oppor-
tunity to make statements citing personal examples of how school is or
is not helpful in providing students with the skills and responsibilities
necessary for work.

6. Finally, the audience votes on the superior position and arguments.
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UNIT D - CONTEST: "NAME THE JOR"

Estimated Completion Time of One-Two 55-Minute Periods

Activities

1. The instructor sets the stage for t"-,s assignment and contest. He asks
each student to interview his work experience education sponsor in order
to determine the most important duty and also the most important
responsibility in a job title with which the sponsor is familiar; e.g.,
if the sponsor is head of the Housewares Department in a large store,
the student might ask for the most important duty and responsibility of
a clerk in the Housewares Department.

2. The instructor asks each student to record the information on Form #1,
page 26, making two copies and submitting one copy to the instructor
prior to the contest. Duplicate two conies of Form #1 for each student.

3. The class is divided into two sides. Each side selects a member who
provides an M.I.D. (most important duty) and an M.I.R. (most imnortant
responsibility). Members of the opposing side are given 30 seconds to
guess the job title referred to which requires the duty and responsi-
bility named. A correct guess gives the guessing side one point and the
side with the most points at the end of the period wins.

4. The instructor keeps score on the chalkboard.
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Program Goal 1.3 - Unit D
Form #1

Sponsor Interview Sheet

Student's Name Date

Name of Person Interviewed

Job Title

Most Important Duty

Most Important Responsibility
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UNIT E - CROSSWORD PUZZLE GAME

Estimated Completion Time of One 55-Minute Period

Activities

1. The instructor prepares an overhead projection (transparency) of the
crossword puzzle provided on page 2R.

2. He explains the game procedure as follows:

"On the screen is the crossword puzzle which we will try to

complete. Raise your hand if you have an answer to fill in.
If you are correct, you receive one point. The student with
the most points by the time the puzzle is completed wins."

3. The instructor hands out the page of game "clues" given in Form #1,

page 29. Duplicate one for each student. One student is selected to

stand in front of the class and keep score.

4. As the correct answers are given the instructor fills them in with a
felt pen, directly on the transparency.

5. After the puzzle is completed, a winner is declared.

F. Using the discussion method, the instructor elicits the five basic
gualities treated in the puzzle which aid all employees in successfully
assuming their duties and responsibilities. The five major nualities

include:

a. Punctuality
b. Confidence
c. Poise
d. Loyalty
e. Honesty

The keys to the Crossword Puzzle Diagram are provided on pages 30 and 31.
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Crossword Puzzle Diagram

2

7

11

10

.1

5

12
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Program Goal 1.3 Unit E
Form Al

Crossword Puzzle Game

ACROSS:

1. Having in yourself is the first hig step toward assuming
your duties and responsibilities successfully.

2. Try to lessen your employer's , nct create them.

3. True or False: Since your employer is more experienced than you, if he
tells you to do something a certain way - an IT:

4. Try to retain a degree of no matter what the situation.

5. An employer wants a , not just an employee.

6. True or False: If you make good money, your work will he enjoyable.

DOWN:

7. A person's attitude toward his employer and his job is reflected in his
arrival time at work. Be

R. to those around you.

9. You must have rapport with the you serve.

10. An employer wants a person whose is unquestioned;
someone he can trust.

11. -improvement in the basic skills will often make your
work more enjoyable as well as more efficient.

12. Demonstrate your to your boss by letting him know that
you are on his side.
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Key

Crossword Puzzle Diagram

2

0

P

N

C 0 N F 0

U

A

L

H

S

8
R

_ .

E N

A

U

I

C

T U

4
0 I S

N

0 R K El R

T

12
L

0

A L
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Key

Crossword Puzzle Game

ACROSS:

1. Having confidence in yourself is the first big step toward assuming
your duties and responsibilities successfully.

2. Try to lessen your employer's pressures , not create them.

3. True or False: Since your employer is more experienced than you, if hp
tells you to do something a certain way - 00 IT: (True)

4. Try to retain a degree of poise no matter what the situation.

5. An employer wants a worker , not just an employee.

6. True or False: If you make good money, your work will he enjoyable. (True)

DOWN:

7. A person's attitude toward his employer and his job is reflected in his
arrival time at work. Be punctual

8. Relate to those around you.

9. You must have rapport with the public

10. An employer wants a person whose honesty
someone he can trust.

you serve.

is unnuestioned;

11. Self -improvement in the basic skills will often make your
work more enjW)-e as well as more efficient.

12. Demonstrate your loyalty
you are on his side.
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UNIT F - ANAGRAM MESSAGE GAME

Estimated Completion Time of One 55- Minute Period

Activities

1. The instructor prepares an overhead projection (transparency) of the
anagram message shown on the following page.

2. Without any preliminary discussion about the nature of the Possible
message contained in the game, the instructor explains the game pro-
cedure in the following manner:

"On the screen is the Anagram Message Game which we will try to

complete. Raise your hand if you have an answer to contribute.
If you are correct you receive one point per letter. Keep your
own scores, and the student with the most points by the time the
game is completed wins."

3. The instructor hand, out the game clues provided in Form ill, pace 34.
Duplicate one for each student.

4. As the correct answers are given, the instructor fills them in with a
felt pen directly on the transparency.

5. After the game is completed, a winner is declared.

6. Using the discussion method, the instructor encourages the students to
agree or disagree with the game answers.

The keys to the Anagram Message Game are provided on pages 35 and 36.
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Anagram Messa9e Game

(Remember, the solution is a hint about your future.)

1 2 3 4 5 6 7 I P 9 10 11 12

23 27

31 32

36

40 41 42

33

37

43

52 53 54 55 56 57 58 59 6n fl



Program Goal 1.3 - Unit F

Form #1

Anagram Message Game Clues

1. When selecting
49

possible future career, keep these three things in mind:

your wants, your needs, and your
32 32 2 Pi-16V

2. Don't waste valuable time, make sure your are relevant.
7 TTC 73T 58 d2 3n fft

3. Stick with your convictions, even if they lre at
IT 714- 13T3'T 7- Tr

he t me.

4. Try to be in your career for you may work in it long time.

S. Do you think that should be the all-important guideline in
IT IT -6"Y 22 'if

selecting a carer?

6. Check with your counselor to find what classes you to take.
24- Tri

7. According to and others, your work reflects your personality.
25 16 54 52 61

8. Your actions now may show up later.
39 33 17 14 20 40 51 43 48

9. Unfortunately, you cannot your future. Be prepared for changes.
76' 7 UM

10. Consult those who may know what is wise because to the decisions
7 38 Tr

you make does not change them.
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Kev

Anagram Message Game

(Pemember, the solution is a hint erut you- future.)

P L A N A H E A F 0 P

1 2 3 4 5 6 7 P 9 10 11 12

13 14

F

17

U

1P

E F 0

23 24 25 26

F I

31 32

36

U N

39 40 41 42

A

49

AR

UNEMPLOYED
52 53 54 55 56 57 58 59 60 61



Key_

Anagram Message Game

I. When selecting A possible future L;-,-eer, keep these three things in mind:

your wants, your needs, and yourASILIT Y.
3 23 32 2 01- 11-§-

2. Don't waste valuable time, make sure yourEFFORTSare relevant.
7 77531 58 if -1T1-

3. Stick with your convictions, even if they areUNPOPULAR at
1T -11 rt Tr a liT rr -1; AT

the time,

4. Try to beHAPPYin your career for you may work in it A long time.

5. Do you think thatMONEYshould be the all-important guideline in
.661T 53 22 TS

selecting a career?

F. Check with your counselor to find what classes youNFEDto take.

7. According toFREUDand others, yof:r work reflects yrqr personality.
.21r Tr 31-T2- -61

8. Your U N F O U N D E D actions now may show up later.n TTTTTYTO"'STa rg

9. Unfortunately, you cannot ORDERyour future. Be prepared for changes.
Ti" -54- TO n

10. Consult those who may know what is wise because to R U E the decisions you
77 IT W7

make does not change them.

-36-
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CHAPTEP II

THE GOAL OF SELF-ACTUALIZATION

GOAL 2.0 APPRECIATE THE IMPORTANCE OF WORK TO PERSONAL FULFILLMENT
AND TO GROWING INDEPENDENCE AND MATURITY

PROGRAM GOAL
2.1 (E, G, and V) Examine the concept of man's basic
need for productive work in order to achieve personal
fulfillment

UNIT A - WHAT ARE MAN'S BASIC NEEDS?

Estimated Completion Time of Three 50-Minute Periods

Activities

The objective of these three group-learning periods is to involve the

students in a discussion of man's basic needs to promote awareness,
understanding, and appreciation of these basic needs.

1. The instructor provides a period to discuss man's basic needs. Some

examples of these follow:

a. Good physical health

b. Sound mental health

c. A balanced diet

d. A comfortable home

e. Satisfying productive work

f. Pleasurable use of leisure time
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p. Feel needed by otners

h. Pegular physical exercise

i. Avoid idleness and boredom

i. Develop many good friendships

k. Be a good parent

1. Be a good citizen

m. Develop and enjoy a sense of humor

2. The instructor selects a student from the class to list on the chalkboard
the basic needs of man that the class identifies as important during_ the

discussion.

3. Divide the class into discussion groups of five and have each group

select a chairman. The chairman will report for his/her group upon the

completion of this activity. Each group should determine, list, and rank

in order of importance its:

a. Basic needs now

b. Basic needs five years from now

c. Explain reasons for the differences or changes in a. and b. if there

are any

4. Have each chairman from the small groups record on the chalkboard the
results of a. and b. for his/her group and verbally report to the class
the results of c. above.

5. Encourage members of the class to "challenge" and discuss the findings
and conclusions of each group as recorded and reported.

6. The instructor, in summary, should make an effort to record on the chalk-
board a consensus of the reports from the groups. Class discussion and a
"show of hands" should help in determining a final overall class
consensus of:

a. Basic needs now

b. Basic needs five years from now

c. Differences and changes in a. and b.

-38-

1691



UNIT B - PRODUCTIVE WORK AND PERSONAL FULFILLMENT

Estimated Completion Time of Three-Four SO-Minute Periods

Activities

The objective of these group-learning periods is to enable the student to

appreciate the importance and relationship of being a productive worker to

his/her own personal fulfillment and to recognize these factors as an accepta-

ble "sign" of maturity.

1. The instructor provides a period to discuss the importance of personal

fulfillment to each individual.

a. Some examples of personal fulfillment needs are:

(1) Social needs

- Develop good friendships
- Be a good citizen
-Be entertained (movies, TV, sports, etc.)
-Be with people often
- Engage in conversation

(2) Psychological needs

(3)

- Be free from anxieties and fears
-Feel self-confident
- Feel needed by others
-Have a positive self-image

Economic needs

- Do satisfying productive work
-Develop thrifty habits
-Have a comfortable home
-Acquire the comforts of life

(4) Physical needs

-Be in good physical health
-Exercise regularly
-Develop and maintain all the physical senses
(sight, hearing, taste, etc.)



2. Ask the class to name some of the things that eneble them to enjoy'
personal fulfillment. The instructor lists these characteristics of
personal fulfillment on the chalkboard.

3. Duplicate and distribute the Student Survey of Needs, Form #1 on page 42
to each student. Have the students fill out the form and discuss their
answers in class. The instructor can appoint two recorders to compile a
consensus of the individual reports and present the results to the class.

4. The instructor should discuss the importance of being a productive worker'
and the personal fulfillment one enjoys from productive work. The lists
developed in Activities 1 and 3 can be used to support this important
relationship.

5. Ask the class to identify the characteristics of a productive worker
through class discussion. Some characteristics of a productive worker
are job knowledge, work output, judgment, reliability, adaptability,
perseverancp, consistent quality of work, ability to think, ability to
make decisions, awareness, and job planning.

6. Select a student to list the characteristics of a productive worker on
the chalkboard as identified by the students during the discussion in
Activity 5.

7. Divide the class into groups of four for the following role-playing
activity:

a. Each group should identify two members of its group to play the
role of supervisors who will serve as counselors to nonproductive
workers.

b. Each group should select two members of its group to play the role
of nonproductive workers. They will be counseled by the supervisor!
counselor.

c. Each group will identify characteristics of nonproductive workers
and counseling techniques to be used to make the nonproductive worker
improve and realize the personal fulfillment gained from being a
productive worker. (The knowledge and experiences gained in
Activities 1-6 can be utilized here.)

d. Each group will rehearse its roles (two teams of a nonproductive
worker and a counselor).

8. Each group should present its "role-playing" activity to the other
members of the class.

9. Class reactions and discussion.



10. The instructor should summarize the entire lesson by reviewing the

knowledge and attitudes gained from the activities in Unit A and Unit R.

a. Examples of man's basic needs

b. Students' basic needs now and in the future and how and why they

change

c. Examples of personal fulfillment needs, their importance, and how

individual personal fulfillment needs change through the years

d. Characteristics of a productive worker

e. The importance of being a productive worker in order to achieve

personal fulfillment
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Program Coal 2.1 - Unit P
Form gl

Student's Name

Student Survey of Needs

Pate

Listed below are some typical needs of both adults anH teenagers. They are

based on what a group of teenagers reported as typical need! There are

probably others that you feel are important too. Add them to the list. Then

rank the needs in importance to you now, 5 years from now, ln years from now,

and 20 years from now.

Rank in Importance (use numbers 1 through 13

Indenendence

Now
5 Years
From Now

in Years
From Now

20 Years
From Now

.-----.

Money

Education

Responsibility

Family

Honesty

Health

Opinion of Others

Prestige and Reco.nitioe

Helping Others

Creativity
_. J

Immediate Pleasure

Personal and Social
Relationships

Other:
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PROGRAM GOALS
2.2 (E) Identify several careers which could provide
you with personal fulfillment

2.2 (G and V) Give evidence of having achieved a degree
of personal fulfillment through productive work

Although the outcomes for Program Goals 2.2 are different for
Exploratory Work Experience Education students and General and Vocational
Work Experience Education students, there is enough similarity and educa-
tional value in the basic concept of the relationship of careers to personal
fulfillment and productive work that all students can benefit from Units A,
B, C, and D on the pages which follow. Therefore, if the class meets in one
section, it is not necessary to regroup the students for the activities pre-
pared to achieve the instructional goals.

UNIT A - WHAT IS A CAREER?

Estimated Completion Time of Two 50-Minute Periods

Activities

1. The instructor provides a period to discuss and arrive at a class consen-
sus of a definition of the word "career." (Webster's provides the
following definition: "One's progress through life; one's advancement or
achievement ip a particular vocation; hence, a life work; profession;
occupation. ")

2. Ask the students to identify a career they have observed at their Work
Experience Education stations. Write these on the chalkboard.

3. Select a student to record the information on the chalkboard that will
be generated in Activity 4.

1Webster's New World Dictionary of the American Lan ua e, College
Edition (Cleveliii-diiiiNew York: TheWOMPublishing ompany, 1968), p. 220.



4. Ask the class to identify five careers that:

a. Were in existence five years ago but are not in existence today.

b. Are in existence today but may not he in existence five years
from now

c. Are not in existence today but may be in existence five years from now.

5. Using the information recorded on the chalkhoard during Activity 4, the
instructor and the class should analyze the importance of student investi-
gation and identification of many careers before selecting a career,
using the following guidelines:

a. Economic

b. Social

c. Psychological

d. Qualifications for specific jobs

e. Interest

6. The instructor and class should discuss ways to "explore" career choices,
such as:

a. Work Experience Education Programs; Exploratory, General, and
Vocational

b. Discussions with parents, friends, employees, and employers

c. Guest speakers

d. Field trips

7. The instructor should arrange for guest speakers who represent several
careers to address the class. Survey the class and determine the type of
speakers they would like to hear.

8. The instructor could encourage students to tell their classmates about
their own on-the-job experiences.



UNIT B - Do You Have A Career "ID"?
(ID s-TdeFF7Iciiii5iTT-

Estimated Completion Time of One-Two 5O-Minute Periods

Activities

1. The instructor should review the following content covered in Unit A:

a. What is a career?

b. The importance of selecting a career

c. Interesting comments by guest and student speakers

The instructor duplicates and distributes the Career ID, Form 41 onL.

pages 46 and 47, to each student.

3. Ask the students to place a number, 1-10, in the soaces provided on the
margin of the form to rank their interests, fill in the space below each
interest area to indicate his/her specific interest, and then state the
reason for their interest in the preferred career.

4. Ask the students to report their 1, 2, and 3 rankings, career nreference,
and reasons for selecting these careers.

5. Ask the students if they feel their rankings or interest level will
change during the next five years, ten years, and the reasons why these
changes might occur.

2Grady Kimbrell and Ben S. Vineyard, Succeeding in the World of Work

(Illinois: McKnight & McKnight Publishing Company, 59701:1)F7114-115.
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Program Goal 2.2 - Unit B
Form #1

Career ID

Student's Name Date

Rankin

1. OUTDOOR interest means that you prefer work that keeps you
outside most of the time and usually deals with animals and
growing things. Forest rangers, naturalists, and farmers
are among those with high outdoor interests.

My career preference in this field is

because

2. MECHANICAL interest means you like to work with machines and
tools. Jobs in this area include automobile repairmen,
watchmakers, drill press operators, and engineers.

My career preference in this field is

because

3. COMPUTATIONAL interest means you like to work with numbers.
A high score in this area suggests that you might like such
jobs as bookkeeper, accountant, or bank teller.

My career preference in this field is

because

4. SCIENTIFIC interest means that you like to discover new facts
and solve problems. Doctors, chemists, nurses, engineers,
radio repairmen, aviators, and dietitians usually have high
scientific interests.

My career preference in this field is

because

-46-
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Career ID (Continued)

Ranking

5. PERSUASIVE interest means that you like to meet and deal with
people and to promote projects or things to sell. most

actors, politicians, radio announcers, authors, salesmen,
and store clerks have high persuasive interests.

My career preference in this field is

because

6. ARTISTIC interest means you like to do creative work with your
hands. It is usually work that has "eye anneal" involving
attractive design, color, and materials. Painters, sculptors,
architects, dress designers, hairdressers, and interior
decorators all do "artistic" work.

My career preference in this field is

because

7. LITERARY interest shows that you like to read and write.
Literary jobs include novelist, historian, teacher, actor,
news reporter, editor, drama critic, librarian, and hook
reviewer.

My career preference in this field is

because

8. MUSICAL interest shows you like going to concerts, playing
instruments, singing, or reading about music and musicians.

My career preference in this field is

because

9. SOCIAL SERVICE interest indicates a preference for helping people.
Nurses, Boy or Girl Scout leaders, vocational counselors, tutors,
ministers, personnel workers, and hospital attendants spend much
of their time helping other people.

My career preference in this field is

because
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Career ID (Continued)

ty. Ranking

10. CLERICAL interest means you like office work that reouires
precision and accuracy. Jobs such as bookkeeper, accountant,
file clerk, salesclerk, secretary, statistician, and traffic
manager fall in this area.

My career preference in this field is

because

-48-



UNIT C - CAREERS AND GAMES!

Estimaed Completion Time of Two 50-Minute Periods

Activities

1. The instructor should review the ten areas of interest listed on the

Career ID form (Unit B, Activity 2).

2. The instructor then divides the class into teams of four students each.

a. The instructor writes his first and last name (can include Mr.,

Mrs., or Ms.) on the chalkboard.

b. The members of each team write down as many careers as they can
by using one letter from each name as the first letter of each

career title.

c. After an appropriate length o' time, the teams should report their
career titles to the class and the total number of careers listed.

d. If time permits, play the game again, using the name of the

principal, the high school, or the title, Work Experience Education.

3. If time permits, the careers can be listed on the chalkboard to

illustrate the variety of careers identified during the came.

-49-
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UNIT D - CAREERS AND PERSONAL FULFILLMENT

Estimated Completion Time of Three 50-Minute Periods

Activities

1. The instructor should review with the students the concept developed
in Program Goal 2.1, Unit 8, regarding the relationship of oersonal
fulfillment to productive work.

2. Duplicate and distribute the Student Job/Career Information, Form #1 on

page 51, to each student. Have them fill out the form prior to

classroom discussion.

3. The instructor should ask each student to report his/her responses
on the form to the (lass.

4. Opportunity should be given students to ask questions and seek
information from those reporting.

5. The instructor should list Items 4 and 5 of the Student Job/Career
Information form on the chalkboard and illustrate7fh-ii7eTaionsIlip
of 9o1 duties and responsibilities" (productive work) with "things
that I enjoy doing most on the job" (personal fulfillment).

6. Activity 5 will provide the instructor with an opportunity to
demonstrate that there is a relationship between caret -s, productive
work, and personal fulfillment.

10-C3



Program Goal 2.2 - Unit D
Form #1

Student Job/Career Information

Student's Name Date

1. My employer is
/G-and V) (Name of'tomnany)

(At my Career Station)

2. Type of business

3. My job title

4. My job duties and responsibilities (productive work) are::

5. Things I enjoy doing most on my job (nersonai fulfillment) are:



PROGRAM GOALS
2.3 (E) Understand the relationship between work and
growing independence and maturity

2.3 (G and V) Demonstrate growth in independence and
maturity

Although the outcomes for Program Goal'_ 2.3 are somewhat different for
Exploratory Work Experience Education students and General and Vocational
Work Experience Education students, there is enough similarity in the under-
lying concept of the program goals that all students can benefit from
Units A, B, C, and D, which follow. Therefore, if the class meets in one
section, it is not necessary to regroup the students.

UNIT A - WORK, INDEPENDENCE, MATURITY, AND ME

Estimated Completion Time of Three 50-Minute Periods

Activities

1. The instructor leads a class discussion on the relationship between
work and growing independence and maturity. Questions which might be
directed to the class follow:

a. What is "work"?

b. What is "growing independence "?

c. What is "maturity"?

d. Are the above related? How?

e. Give a few examples of a, b, and c, and their relationship to the
student's Work Experience Education assignment.

2. The instructor duplicates and distributes the Job Inventory, Form #1
on page 54, to each student. Have them fill out the form prior to
class discussion.



3. Upon completion of the Job Inventory form, ask the students to share
their answers with the class. Encourage student discussion, reactions,
and comparisons of job duties and responsibilities, their contributions

to growing independence and maturity, and note the changes in johs,

duties, and responsibilities with age and grade. (If there were no

changes, why?)

4. The instructor should select two students to list the answers generated
by the class discussion in Activity 3 on the chalkboard.

5. Have the class rank the results of Activity 4, by hand vote, in order of

importance.

6. Divide the class into groups representing grade levels; i.e., 9th grade,
10th grade, 11th grade, and 12th grade. Have each group select one
person to represent the group in a panel discussion to be held in class.

The topic of the panel discussion will be "Independence and Maturity on

the Job." Does grade in school make a difference? Defend answer.

Each panel member will have five minutes for presentation. The class

can respond to each presentation, for an additional five minutes. (The

instructor can adjust numbers in each grade group, if necessary.)

7. After appropriate preparation time, conduct Activity 6. The instructor
should act as the moderator during the panel presentations and class

responses.

8. Upon completion of the panel presentations and class responses, the
instructor should lead the class in an overall discussion of the

material presented.

a. By a hand vote in the class, determine a consensus "answer" to the

panel discussion question.

b. List on the chalkboard the characteristics generated by the dis-
cussion that the class feels are important signs of independence
and maturity.

-53-
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UNIT B INDEPENDENCE, MATURITY, AND mF

Estimated Completion Time of Four 50-minute Periods

Activities

1. The instructor commences this unit by summarizing, through class discussion,
the following material discussed in Unit A.

a. What is independence on the job?

b. How do we demonstrate independence on the joh?

c. How do we "convince" our supervisor that we deserve more independence
on the job?

d. What develops our maturity on the job?

e. How do we .'emonstrate maturity on the job?

f. How do we "convince" our supervisor that we have become more mature
by working on the job and, therefore, would like to have opportunities
to accept more mature responsibilities?

2. The instructor duplicates and distributes the Student Inventory, Form 01
on page 57, to each student. Have the stude,qs fill out the form prior
to class discussion.

3. The instructor selects four students to record student responses to
the following on the chalkboard:

a. Student experiences on the job that enabled them to gain:

(1) Independence (Recorder #1)

(2) Maturity (Recorder #2)

b. Student e)q ences on the job that they would have liked to have
had to gair..

(1) Independence (Recorder #3)

(2) Maturity (Recorder #4)



The instructor then divides the class into orouns of about five and asks
them to develop "role Playing material" to portrayed by members

cf their group before the class. The "roles" will be a "sunervisor"
and a "working student."

Scene One

The "student's" role is to convince the supervisor that he/she
is mature enough to accept more independence and responsibility
on the job. The "sunervisor's" role is to make the student
convince the supervisor that he is mature enough to accept
more independence and responsibility on the job.

Scene Two:

(Reverse the roles.) The supervisor is "encouraging" the
student to demonstrate more maturity, independence, and
responsibility on the job.

Scene Three:

How not to convince your supervisor that you are mature, independent,
and responsible. The student's role wouid.include immature personal
characteristics as well as immature job performance. The supervisor's
role could be a "reaction role" including counseling technioues.

5. The instructor could ask for volunteers from the class to role play and
"convince" another student (selected by the instructor) that he had
demonstrated independence and maturity on the.joh and, therefore,
should be given added responsibilities and a raise in his hourly wages:

-56-
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Program Goal 2.3 - Unit B
Form 01

STUDENT INVENTORY

Student's Name Date

1. My employer is
(G and V) (Name of Company)

!T (At my Career Station)

2. Type of business of my employer

3. My job title is

4. I am enrolled in the

5. A description of my job is as fd:lows:

Work Experience Education Program.

6. Duties and responsibilities that I have accepted and performed on my job
that have enabled me to demonstrate:

a. Growth in independence

b, Growth in maturity_

7. Additional things I would like to do on m2 'di) that would enable r to gain:

a. Independence

b. Maturity



UNIT C - EVERYTHING A STUDENT SHOULD KNOW ABOUT INDEPENDENCE

AND MATURITY ON THE JOB--AND ABOUT IT

Estimated Completion Time of One t);_i-i,inute Period

Activities

1. The instructor should make arrangements for guest sneakers to annear
before the class (this could be an assignment for a student ).

2. The quest speakers, a panel of four, nrovide the class with informa-
tion and hints using the Unit C title, "Everything a Student Should
Know About Independence and Maturity o the Job--And What to Do About
It."

a. The guest speakers could represent:

(1) A personnel manager for a department store

(2) A supervisor from the telephone company

(3) An office manager from an insurance office, mortgage company,
or bank

(4) A supervising nurse from a hospital or convalescent home

b. The guest speakers could include suggestions of:

(1) How a student demonstrates independence and maturity on the

job

(2) How a student confers with his supervisor if he is not
being afforded opportunities to demonstrate independence and
maturity on the job

3. The instructor should provide time for a question and answer neriod
after each speaker.

4. The class should summarize the suggestions and a student should list
on the chalkboard the "dos" and "don'ts" of independence and maturity
on the job



UNIT 0 - IDENTIFICATION OF nEPSON4L CHAPACTEPISTIC5

THAT INDICATE INDEPENDENCE AND MATURITY

Estimated Completion Time of One 5O-Pinute Period

Activ ..ies

1. The instructor should ask the class to think ahout neorle that they
work with or have observed at their career station and to identify the
Personal characteristics of these people that indicate independence
and maturity on the job.

a. Identify the type of job the person does.

b. Indicate how long the person has had the i b (if possible).

2. Ask the class to write these answers on paper and he prepared to
discuss their answers in class.

3. The instructor then selects two students from the class to record
suggestions from the class on the chalkboard under the categories
"independence" and "maturity."

4. The instructor distributes joie description and oualification materials
secured f-om the local Department of Human Pesources, school district,
private employment agency, and city or county government. (If you do
not have enough copies for each individual in the class, divide the
class into groups.) The instructor refers to the materials and dis-
cusses the purpose and reed for such materials with the class.

5. The instructor asks the LI,udeJ.ts to list the requirements in the reading
materials that indicate the employer expects independence and maturity
in a prospective emrloyee. These characteristics should be listed by
the students on a piece of paper under the headings "independence" and
"maturity."

6. After a given time, rotate the materials around the class.

7. At the appropriate time, have each student share with the class his/her
list of independence and maturity characteristics that employers
included in the printed materials as requirements of prospective employees.

8. Select two students to list on the chalkboard the reports from the
students in Activity 7.



9. Discuss the information listed on the chalkboard in Activity R.

a. Is the employer reasonable in his renuests? Why?

b. Which characteristics of independence and maturity would you delete?

Why?

c. Which characteristics of indenendence and maturity would you add?

Why?

10. If there is additional time, permit the class to read and share the

printed materials for additional orientation, knowledne of job renuire-

ments, job opportunities, and to stimulate interest.
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C H PTFP I I

THE GOAL OF SELF-EVALUATION

GOAL 3.0 ANALY7E CAREER OPPORTUNITIES Awl
THEIR REoUIPEmENTS AND COMPARE THESE To

PERSONAL POTENTIAL AND EXPECTATIONS

PPOGPAM GOAL

3,1 (E, G, and V) Improve your understanding of yourself as
an individual in terms of personal aptitudes, interests, career
expectations, and degree of motivation to pursue short-range
and long-range goals

UNIT A - INTERESTS

Estimated Comnletion Time of Two 50-minute Periods

Activities

During the first SO-minute period, students are to comnlete one of the
Kuder interest inventories (the specific inventory to he utilized is at the

instructor's discretion). During the second 50-minute period, students are to:

1. Score their own interest inventories

2. prepare their own interest profiles according to the instructor's
directions

14



UNIT E - LIFESTYLES AND VALUES

Estimated Completion Time of 25 minutes

Activities

1. Students are to discuss the lifestyles wh6 appeal to them raw and
to which they aspire in five years, ter years, and twenty yea-s.

2. Using Form #1 on the following Page, students are to discuss the ter
values listed', thinking of ways in which they have demonstrated that
specific values c.v'e important to tkm.

3. Students are to use duplicated copies of Form #1 to rank the valuf
listed according to the importance of each in the lifestyle to which
the student aspires.



Program Goal 3.1 - Unit B
Form '1

Lifestyles and Values

Student's Name Date

The following list of values suggests the Ilfestyln a Verson nrtfcrs
according to the importance of each value t3 the iodividval. Discuss tnese
values, then rank each one according is its importance to you: 5=GrAT
IMPORTANCE: 4=SOME IMPORTANCE; 3=UNLIECI7ED; 7=LITTLE IMPORTANCE; 1=N0
IMPORTANCE.

1. To become well known (FAME).

2. To have lots of material things, become wealthy (MONEY).

3. To make decisions for, and cont-ol the lives of, other people
(POWER).

4. To be active in religion (RELIGION).

5. To be concerned for, and helpful to, others (HUMANISTIC).

6. To do thino5 for and with members of your family (FAMILY).

7. To take special care Of your )wn mental and physical health (HEALTH).

8. To have opportunities for c ing the beauty of art and music
(AESTHETICS).

9. To spend a great deal of time in creative work (CREATIVE).

10. To do things for and with friends (SOCIAL).
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UNIT C - VALUES AP:)PA1SAL

Estimated Completion Time of One 5P-uinu-e Period

tctivities

1. Students are to complete the "Values Appraisal Scale," beoinn4ng on

q7 it Activities for Succeeding in the World rf Work.-%

2. Students are to score their own scales, with assistance from the

instructor, and compAre their profiles with the averages for boys and

girls their own age.s

3. Based upon the information resulting the values annraisal pro-

file, students are to complete Form e on the following page which can

be duplicated for class use.

3Grady Kimbrell and Ben S. Vineyard, Activities for Succeeding in the

World of Work (Illinois: McKnight Fa McKnight Pub-Tino Company, 1972).



Program Goal 3.1 - Unit C
Form i1

Values Appraisal

Student's Name rate

List the five values which, according to the appraisal you completed, are most
important to you. Then, IA the right column, write at least one (or more)
careers which you think would satisfy each value.

2.

3.

4.

5.

VALUES CAREERS



ftr,'"TTW.1:7C Pk"'

Estirated Completion Time of Four gip- Minute Periods

Activities

1. As a class activity, students are to be administered t e rATF (General
Aptitude Test Battery). Two hours should be scheduled during a sinole
session for the test. 'Another aptitde test may he used at the in-

structor's discretion.) If the GATB is used, those administering the
test and those interpreting the test results to individual students
must complete training sessions and he certified by the ralifornia
State Department of Human Pesources Develonment. The use of antitude
tests will assist the students in identifying their aptitudes, or
potential skills, and will suggest occupations in which it is probable
that individuals can succeed.

2. Following the interpretation of the test results, students should
identify at least three occupations in which they are interested and
in which it is probable that they could succeed according to the apti-
tude test. This information is to he recorded or duplicated conies of
Form #1 on the following page.

3. The instructor is to assign one student to list on the chalkboard all
skills that the class can think of which someone in the class
possesses that might have value in an occunation. For uxamole
students might list typing, driving a car, making change, oneratinc a
cash register, etc. When the list is complete, each student is to make
his own list by starting with the skill in which he has the greatest
ability and ending with the skill in which he has only a little ability.
This should be recorded on Form #2 on pace EP which can he duplicated
for the class. The individual lists can be comnared to the class list
to suggest appropfate skills for development.



FILMED FROM BEST AVAILABLE COPY

a. Lightface

b. Boldface

c. Vertical

(1) Upper case

(2) Lower case

3. Composition

a. Uniformity

b. Stability

c. Condensed

d. Extended

4. Guide lines

a. Horizontal

b. Vertical

c. Condensed

d. Extended

5. Instruments

a. Ames

b. Braddock and Rowe

c. Leroy

d. Wrico

e. Grid back-up sheets

C. Technical sketching

1. Technique of sketching
lines

a. Straight lines

b. Circles and arcs

c. Ellipses

9

Assign exercises in letter-
ing techniques for:
a. upper case vertical
b. upper case inclined
c. lower case vertical
d. lower case inclined

Use lettering instruments
for drawing guide lines on
all lettering practice



2. Technique of sketching
solids

a. Shape

b. Proportion

D. Orthographic projection

1. Definition: orthographic
projection

2. Angles of projection

a. Third angle

b. First angle

3. The glass box

a. The projection plane

b. Projection lines

c. Folding lines

4. The principal views

a. Front

b. Right side

c. Top

d. Bottom

e. Left side

f. Rear

S. Special features

a. The most outstand-
ing characteristic

b. Normal or perpendic-
ular surfaces

c. Inclined surfaces and
edges

Sketch straight lines and
arcs. Sketch simple
geometric figures and solids.

Practice sketching prbblems
on the principal views from
real objects. Begin with
basic sketches. Construcion
of principal views with in-
struments should be withheld
until geometric construction
has been introduced.



d. Oblique surfaces and
edges

e. Angles

f. Curved surfaces

E. 6eometric construction

1. Making measurements

a. Linear

h. Angular

Using instruments correctly

a. Pencil type instruments

(1) Pointing or sharpen-
ing leads

(2) Drawing an arc with
a compass

(3) Drawing a line with
a pencil and a
straight edge

(4) Drawing an irregu-

Demonstrate the proper
use and care of draft-
ing instruments. Fmpha-
si:e proper technique
and promote good work
habits.

lar curve with a
French curve and
a pencil

b Ink-type instruments Withhold demonstration
and use of ink until

(1) Cleaning a drafts- trainees have command
man's pen of fundamentals

inite technique
and
with

def-

(2) Drawing an arc with
a compass

pencil. Inking
included in the
duction block.

may be
repro-

(3) Drawing a line with
a draftsman's pen
and straight edge

(4) Drawing an irregular
curve with a French
curve and a pen

1
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3. Making basic constructions

a. Bisecting a line (com-
pass and straight edge)

h. Bisecting a line (tri-
angles and I square)

c. Trisecting a line
(triangles and T square)

d. Bisecting an arc

e. Bisecting an angle

f. Trisecting an angle

g. Transferring an angle

h. Constructing a perpen-
dicular to a line at a
given point on the line

i. Constructing a perpen-
dicular to a line and
passing through a point
off the line

j Constructing a line par-
allel to a given line
at a given distance

k. Dividing a line into a
given number of equal
parts

1. Dividing a line into a
given number of propor-
tional parts

m. Constructing a trangle
with the sides given

n. Constructing an equi-
lateral triangle

o. Constructing a square
with a side given

p Constructing a regular
pentagon

Make outside study as-
signments on geometric
constnictions. Demon-
strate methods and as-
sign problems (requir-
ing geometric construct-
ions) in drawing simple
shapes.

Assign semi-complex
and complex geometric
problems as trainees
master the execution
of simple constructions.

Be alert for students
experiencing difficulty.
Give them additional in-
structions and drill in
basic constructions.



q. Constructing a reg?llar
hexagon a given distance
across the flats

r. Constructing a regular
hexagon a given distance
across the points

s. Constructing a regular
octagon

t. Constructing a regular
polygon when one side
is given

u. Dividing the area of a

triangle into a given
number of equal parts

v. Drawing a circle or arc
through three points not
in a straight line

w. Locating the center of an
arc or circle

x. Constructing an arc tan-
gent to a line at a given
point not on the line

y Constructing a line tangent
to a circle at a point on
the circle

z. Constructing a line tangent
to a circle and passing through
a point not on the circle

aa. Constructing a line tangent
to two circles

bb. Constructing an arc tangent
to two perpendicular lines

cc. Constructing an arc tangent
to two intersecting lines

dd. Constructing an arc of a
of a given radius tangent
to two arcs (internally,
externally)



ce. Constructing an ogee
or reverse curve con-
necting two 1-.arallel
lines

ff. Drawing parallel curved
lines about a curved
center line

gg. Constructing a line
through a given point
and the inaccessible
intersection of two
lines.

hh. Drawing an ellipse
(four-center method)

ii. Drawing an ellipse
(foci method)

)j. Drawing an ellipse
(Parallelogram method)

kk. Drawing a line tangent
to an ellipse

11. Constructing a parabola

mm. Drawing a pa:abola
through two given points

nn. Drawing an involute of
an arc

oo. Drawing an invoLite of a
circle

pp. Drawing a helix

F. Dimensioning

1. Theory of dimensioning

a. Size description

b. Location

2. Terms and definitions used

14

Assign a simple object
with basic dimensioning
factors included and
determine the techni-
ques of size and locat-
ion. Use guide lines
for letters and numerals.



a. Dimension lines

b. Extension lines

c. Dimension figures

d. Arrowheads

e. Leaders

f. Notes

g. Finish marks

3. Systems of dimensioning

a. Aligned

b. Undirectional

4. Preferred practices

a. Placement

(1) Off view

(2) On view

b. Function

(1) According to func-
tion

(2) According to manu-
facturing process

c. Types

(1) Fractional

(2) Decimal

d. Accuracy

(1) Finished surface
to finished sur-
face

(2) Finished surface
to unfinished
surface

15

Practice the location and
placement of preferred
dimensioning practices
with emphasis on dimension-
ing in limited spaces and
various shapes of geometric
construction. Avoid super-
flous dimensions.



G.

(3) Unfinished surface
to unfinished sur-
face

5. Classes of fit

a. Running

b. Location

c. Force

d. Interference

6. Surface quality control Make an outside study assign-
ment on limit dimensioning,
ways of indicating tolerance,
allowances, and surface qual-
ity control. Make a series
of drawings to involve basic
techniques of representing
tolerances, allowances, and
quality surfaces.

7. Supplementary notes

Pictorial Representation

1. Axonometric

a. Isometric

(1) Positioning of
the axes

(2) Drawing the box

Assign problems using the
isometric scale. Contrast
isometric projection and
isometric drawing. Explain
non-isometric lines.

(3) Using lines other Assign sketch diagrams of
than object lines isometric projection and

isometric drawing.
(4) Representing reg-

ular and irregular
objects

(5) Dimensioning

b Dimetric and
trimetric

(1) Positioning of
the axes

16

199

Demonstrate approximate dim-
etric drawing. Practice
sketching dimotric represen-
tation with and without dim-
etric graph paper.



(2) Determining the
scale

(3) Dimensioning

Oblique

a. Major characteristics

(1) Relationship be-
tween object and
projection plane

(2) Relationship be-
tween object and
projection line

b. Types

(1) Cavalier

(2) Cabinet

c. Methods of drawing

(1) Positioning the
axes

(2) Drawing the box

(3) Using lines other
than object lines

(4) Representing reg-
ular and irregular
objects

3. Perspective

a. Importance to drafts-
man

b. Major elements

Show how to prepare tri-
metric scales, Sketch dia-
grams of trimetric
representation.

Compare oblique and
orthographic projec-
tions. Practice the
steps in oblique rep-
resentation by sketch-
ing problems. Assign
one cavalier and one
cabinet type

Demonstrate basic nrin-
ciples of perspective
projection. Pass out
examples of perspective
pictorial representations,
pictures, etc. Sketch
diagrams in one-point,

(1) Eye of the observer two-point, and three-point
perspective representation.

(2) Object being viewed

(3) Plane of projection

(4) Lines of projection



c. Types of perspectives

(1) One-point

(2) Two-point

(3) Three-point

d. Methods of drawing

H. Auxiliary views

1. Purpose

2. Types

a. Primary

(1) Height auxiliary

(2) Width auxiliary

(3) Depth auxiliary

b. Secondary

3. Technique

a. Using principal views

b. Using projection lines
and reference lines

c. Partial view

4. Skew surfaces

I. Sectional views

1. Purpose

2. Full sections

a. Cutting plane line

18

Make assignment of axon
ometric, oblique, and
perspective drawings
with instruments with a
series of simple, semi-
complex, and complex
problems.

Select most desirable
views of projection and
instrument technique.
Determine positions for
reference planes for pro-
jection of primary and
secondary auxiliry views.
Practice auxiliary view
drawings by choosing ob-
jects to give experience
in one view at a time with
simple problems first and
more complex later. Assign
at least two primary and
two secondary view draw-
ings.

Section and dimension
selected problems to
illustrate various types
of sectioning. At least
one problem involving
each type of section is
recommended.



3.

b. Section lining

c. Lining technique

Half sections

a. Center line

b. Hidden lines

c. Assembly drawings

Execute properly the
conventional lines of
section lining, cutting
planes, hidden lines,
center lines, and dimen-
sioning.

4. Broken-out sections Obtain sectioned models
to clarify the various

a. Break line types of sectioning.
Select and draw an object

b. Center line or construction requiring
only a broken-out section

S. Revolved sections to expose interior shapes.

6. Removed sections

a. Scale

b. Identification

7. Offset sections Select an irregular
object and draw an off-

8. Phantom sections set sectional view.

9. Auxiliary conventions Select problems relating
to the practices listed

a. Ribs and spokes in
sections

b. Aligned sections

c. Breaks

d. Half views and
partial views

e. Treatment of shafts,
ball bearings, and
other parts

10. Partial views

11. Conventional breaks

under item nine with special
emphasis on ribs and spokes,
sections, and breaks.



J. Revolutions

1. Purpose

'. Axis of revolution

3. Types

a. Primary

(1) Horizontal plane

(2) Frontal plane

(3) Profile plane

b. Successive

(1) Assignment of num-
bers or letters to
corners

(2) Circular arc descrip-
tion

4. True length of lines

S. True size of plane surface

6. Circles

7. Conventions

K. Working drawings

1. Purpose

a. Design

b. Manufacture

c. Building construction

2. Drafting practice

a. Description of shape

b. Description of size

c. Specifications

20
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Examine carefully the
rules of axis revolu-
tion and the distinction
between primary and suc-
cessive revolutions.

Assign basic problems and
compare with auxiliary
views.

Arrange a series of
problems relating to
the processes of primary
and successive revolu-
tions.

Continue practices with
supplementary problems
to find line lengths,
plane surface sizes, circle
revolutions, and revolution
conventions.

Examine carefully good
examples of working draw-
ings in several drafting
speciality areas.



d. Materials

e. Methods of finish

f. Accuracy required

g. Symbols

3. Detailed drawing

a. Definition

b. Layout and arrangement

c. Representation

d. Variations

e. Title and record strips

f. Parts lists

g. Checking and revising

Make completely dimen-
sioned, detailed
drawings. Check and
revise.

Note: Drawings should
be from examples of
industrial objects
and structures in
common use today.

4. Assembly drawings

a. General assembly

Assign a general
assembly drawing
with the selected
minimum views shown.

(1) Views Use sectioning when-
ever advisable to

(2) Dimensions minimize hidden line
delineation.

(3) Hidden lines

(4) Identification of
parts

(5) Sections

b. Detailed assembly

c. Diagram assembly

d. Installation assembly

Make an assembly
drawing that in-
volves half section-
ing practice.



e. Check assembly sets of draw-
ings from good ex-
amples of working
drawings. Include
both details and
assemblies with
parts identification
and titles and rec-
ord strips.

Stronger students
should be assigned
additional detail
and assembly draw-
ings.



Machine Drafting is to be taught in two sections. The

first section should contain 170 contact hours. Advanced

Machine Drafting should start with "Working rr...iwiLgs," or

at the point of completion during the first year. Advanced

Machine Drafting includes 130 contact hours of machine draft-

ing and 60 contact hours of sheet metal drafting.

23



II. MACHINE DRAFTING
(Contact howL6 170)

Trade phincipte6 Trade phactice6

A. Purpose

B. Explanation of large and small
industry

1. Types of large and small
industry

2. Organization

3. Equipment variation

C. Raw materials

1. Types of raw materials
commonly used

a. Shapes and sizes

(1) Sheet

(2) Plate

(3) Flat

(4) Square

(5) Round

(6) Hexagon

(7) Octagon

(8) Angle

(9) Channel

(10) Tee

(11) 1-Beam

b. Types of raw stock

Make a study of machines
of industry and uses.
Use visual aids for fam-
iliarization.

Bring samples of raw
stock and demonstrate
various characteristics.



(1) Steel

(a) Low-carbon

(b) Medium-carbon

on

(d) Special alloy

(e) High-speed carbon

(f) Cold rolled

(g) Hot rolled

(h) Cold drawn

(i) Cast

(2) Steel alloys

(a) Nickel

(b) Chromium

(c) Manganese

(d) Molybdenum

(e) Tungsten

(f) Vanadium

(3) Nonferrous metals

(a) Aluminum

(b) Copper

(c) Brass

(d) Bronze

(e) Zinc

(f) Silver

(g) Gold



(h \lagnesium

(i) Lead

(j) Tin

(k) Babbitt

(1) Pewter

(m) Nickel

2. Physical characteristics of
raw materials

a. Relationship to draftsman

b. Relationship to shop processes

c. Relationship to finished product

3. Modification by shop processes

D. Related vocabulary

1. Metal thickness (gages)

2. Punches

3. Dies

4. Gears

5. Template cutter

6. Gaskets

7. Bushing

8. Bearing

9. Cast iron

10. Cam

11. Ream

12. Bore

13. Counter bore



14. Fillets and rounds

15. Chamfer

16. Rib

17. Knurling

18. Spot face

19. Countersink

20. Broach

21. Web

22. Spoke

E. Manufacturing methods and the
drawing

1. Casting and the drawing

a. Sand casting

b. Permanent mold casting

c. Die casting

d. Fillets and rounds

e. Patterns for casting

f. Castings and the foundry

g. Allowances for shrinkage

2. Machine tools and the drawing

a. Engine lathe

(1) Description

(2) Operations performed
and drawing represen-
tation

b. Drill press

(1) Types

Bring sample manufactured
objects and parts, and
carefully study. Assign
principal view drawings of
these parts and objects.
Draw complete with dimen-
sions.

Assign basic pattern draw-
ings that could be used
by the pattern department
to construct patterns for
use by the foundry. Include
notes, dimensions, and finish
marks.

Develop a series of work-
ing drawings illustrating
the basic operations to be
performed on objects and
parts with an engine lathe,
drill press, and milling
machine. Show all dimensions



(2) Description

(3) Operations perform-
ed and drawing rep-
resentation

c. Milling machines

(1) Types

(2) Description

(3) Operations perform-
ed and drawing rep-
resentation

d. Shapers

(1) Types

(2) Description

(3) Operations petform-
ed and drawing rep-
resentation

e. Planer

(1) Description

(2) Examples of planer
work

f. Grinder

(1) Types

(2) Description

(3) Operations perform-
ed and drawing rep-
resentation

g. Measuring tools

(1) Semiprecision mea-
suring tools(linear
measurements)

(a) Rules

Develop a series of
working drawings illus-
trating the basic oper-
ations to be performed
on objects and parts
with a shaper, planer,
and grinder. Show all
dimensions.

Assign a semi-complex
working drawing repre-
senting several of the
above operations to be
performed on one object
or part. Include notes,
finish marks, and all
dimensions.

Examine measuring tools



(b) Calipers(inside
and outside)

(c) Squares

(d) Protractor

(.1) Precision measuring
tools(linear mea-
surements)

(a) Vernied height
gage

(b) Vernier caliper

(c' Dial indicators
gage

(d) Telescope gag:.

(e) Depth gage

3. Welds,welding process, and
the drawing

a. Welding processes

(1) Gas welding

(2) Electric-resistance

(3) Electric-arc welding

(4) Atomic hydrogen weld-
ing

(5) Forge welding

(6) Oxygen cutting and
flame machining

(7) Thermit welding

b. Bonding processes

(1) Brazing

(2) Soldering

Stress the usefulness
and importance of weld-
ing representation in
drawing by visiting a
shop that uses drafts-
men and their work to
make a finished product



c. Types of welded joint:
and their symbols

(1) Butt joint

(2) Lap joint

.(3) Tee joint

(4) Corner joint

(5) Edge joint

d. Welding -,)/mbol drawing

(0 Individual basic
symbols

(2) Complete welding
symbols

(3) Standard locations

(4) Notes

(3) Lettering in
symbols

e. Types of welds and their
symbols

(1) Arc and gas welds

(a) Bead

(b) Fillet

(c) Plug or slot

(d) Groove

(2) Resistance welds

(a) Spot welds

(b) Projection welds

(c) Flash or upset
welds

L, cross-sectional
sNetches of welded
joints, and label.
Practice drawing var-
ious joint symbols.

Differentiate between
resistance, arc, gas,
and supplementary weld-
ing symbols.

Begin by drawing basic
individual symbols. Pro-
gress to complete weld-
ing symbols.

Develop a series of work-
ing drawings of machine
parts and objects, and
steel structures that
require welding processes.
Show adequate welding rep-
resentation.



(d) Butt -scam welds

(e) Lap-scam welds

(3) Supplementary welds

4. Forming processes and the
drawing (sheet stock)

a. Types of presses

b. Classification of dies

c. Classification of oper-
ations

S. Forging processes and the
drawing

a. Drop forging

(1) Explanation of
hammer and dies

(2) Heat treatment

b. Press forging

(1) Purpose

(2) Operations

c. Machine or upset
forging

d. Explanation of cold
forging operations

Prepare drawings that
represent the shape,
tolerances, etc. of
objects the press man
must have to select dies
for forming

Prepare drawings that
may be used by the
forging department to
make desired objects.
Include the shape of
the finished forging
in full outline. Show
the parting line and
draft.

6. Fasteners

a. Rivets Assign problems that
give experience in

(1) Uses the methods of repre-
senting common riveted

(2) Size classification joints, rivet types and
sizes, and conventional

(3) Types of joints rivet symbols.

(4) Representation



b. Threads

(1) History

(2) Thread terms

(3) Thread uses

(4) Standardization of
threads

(5) Thread forms

(6) Detailed thread
representation

(7) Thread symbols

(a) Schematic

(b) Simplified

(8) Single and multiple
threads

(9) American national
thread series

(10) Unified screw threads

(11) Classes of fit and
thread notes

(12) Dimensioning

c. Springs

(1) Classification

(a) Helical type
(compression,
extension, torsion)

(b) Flat type

(2) Detailed drawing
method

(3) Schematic drawing
method

Demonstrate why the
true projection of a
screw thread is not
practical. Assign pro-
blems involving repre-
sentation of the various
forms of screws and
threads, classes of fit,
and notes complete with
dimensions. Special ant!
tion should be given th,,
use of instruments.

Compare springs to
screw threads for
clarity. Assign a
series of problems
involving the three
helical types of
springs using the
detailed and schematic
approaches. Select
one problem that
involves sectioning.



(4) Sectioning

(5) Dimensioning

d. Bolts and nuts Assign a series of
problems in drawing

(1) Bolt series bolts and nuts. Begin
by laying out the

(a) Regular major diameter, axis,
and length of the bolt.

(b) Heavy Using the formulas,
complete the drawings.

(c) Light Include all details and
specifications.

(2) Finish

(a) Finished

(b) Semifinished

(c) Unfinished

(3) Classes of fit(threads)

(4) Drawing bolts and nuts Continue practice
in drawing bolts and

(a) Formulas for draw- nuts by application
ing to detail and assembly

drawings.

(

(b) Specification to
be included on
the drawing

) Locknuts and locking
devices

(6) Stud bolts

e. Screws

(1) Cap screws and
machine screws

(a) Types

(b) Drawing

(c) Specification to
be included in
drawing

Make a careful study
of the various locknuts,
locking devices, and
stud bolts with particu-
lar attention to their
use in working drawings.
Use visual aids for famil-
iarization.

Make one-view and two-view
drawings of cap screws,
machine screws, and set
screws. Show all speci-
fications and dimensions.



(2) Set screws

(a) Types

(b) Drawing Continue practice in
drawing screws by

(c) Specification to application to detail
be included in and assembly drawings.
drawing

f. Machine pins and keyways Make a study of the
various machine pjns

(1) Types and keys. Practice
drawing machine pins

(2) Drawing methods and keyways in detail,
and assembly drawings of
collars, gears, shafts,
etc.

34
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III. ADVANCED MACHINE DRAFTING
(Contact hou.A..6 190)

Trade pkinciptez

A. Working drawings

1. Purpose

a. Design

b. Manufacture

2. Detailed drawing

a. Definition

b. Layout and
arrangement

c. Representation

d. Variations

e. Types

(1) Pattern
drawing

(2) Forging
drawing

(3) Machine
drawing

(4) Welding
drawing

(5) Stamping
drawing

(6) Other

f. Title and record
strips

Parts list

Checking and
revisions

h.

35

Trade pkactice6

Make completely dimensi'aea
detailed drawings. Check
and revise. Drawings should
be from practical industrial
objects and structures in
common use today.



3. Assembly drawings

a. General assembly
drawings

(1) Views

(2) Dimensions

(3) Hidden lines

(4). Identification
of parts

'(5) Sections

b. Detailed assembly

c. Diagram assembly

d. Installation
assembly

e. Check assemblies

B. Cam and gears

1. Cams

a. Uses of cams

b. Types

c. Cam motion diagrams

d. Cam curve outlines

e. Timing outlines

f. Drawing plate cams

g. Drawing cylindrical
cams

h. Dimensioning

2. Gears

a. Uses of gears

b. Basic gear forms

Assign a general assembly
drawing with the selected
minimum views shown. Use
sectioning whenever advisable
to minimize hidden line
delineation.

Make sets of working draw-
ings of models. Include
both details and assemblies
with parts identifications
and titles and record strips.

Assign appropriate problems
in cam drawing. Provide
adequate data and examples
to work from.

Make working drawings of
a bevel gear, worm gear,
and a spur gear. Include
cutting data, accuracy
required, material, etc.



(1) Spur

(2) Spur and rack

(3) Bevel

(4) Worm

c. Terms and formulas

d. Specifications to be
included on drawing

e. Working drawings

(1) Spur gears

(2) Bevel gears

(3) Worm gears

C. Sheet metal drafting

1. Sheet metals and their
characteristics

a. Coated materials

b. Solid sheets

c. Classification of
sheet metals

(1) Galvanized

(2) Black iron

(3) Tin plate

(4) Copper

(5) Aluminum

(6) Stainless steel

(7) Lead

d. Oxides of sheet metal

2. Explanation of tools and
machinery used in sheet
metal layout, cutting, and
fabrication

37

Find sample sheet metals
that have been exposed to
weather for long periods of
time. Compare for best
performance.



3. Rivets, bolts, screws,
etc. used in sheet
metal fabrication

4. Sheet metal hems, se&ms,
and edges

a. Classification
of types

b. Allowances in
drawing for
fabrication

S. Air conditioning and
heating transfer system

a. Commercial

b. Domestic

6. Cornice and gutter
work, etc. used in
construction

7. Basic development
procedures

a. Surfaces and geo-
metric applications

b. Intersections of
planes and solid

c. Explanation of exact
and approximate sur-
face development

d. Parallel line
development

(1) Basic fixed
principles

(a) Plan and
elevation
drawing

(b) Selection
of view

Sketch pictorials of several
types of hems, seams, and
edges used in sheet metal
work.

Review the following
fundamentals: Orthographic
projection; auxiliary views;
and applied geometry.

Basic developments
1. Develop and fabricate

a cube on heavy stock

2. Develop and fabricate
a three sided pyramid

Parallel line developments
(Review auxiliaries and
curve plotting)

1. Develop a pattern for
a rectangular duct

2. Lay out and fabricate
a two-piece, 900 elbow

3. Lay out and fabricate
a four-piece, 90° elbow



(c) Stretch out
line

4. Develop a pattern for
a rectangular and
round pipe intersection

(d) Measuring
lines S. Develop a series of

patterns of various
(e) Construction

of points for
the outline

cornice and gutter miters

(2) Developing patterns
for rectangular
ducts

(3) Developing patterns
for rectangular
aua round pipe inter-
sections

(4) Developing practical
cornice and gutter
patterns

e. Radial line development

(1) Basic principles

(a) Plan and eleva-
tion drawings

(b) Plan view and
stretchout arc

(c) Locating points
on the stretch-
out

(d) Measuring lines

(e) Construction
of points for
the outlines

(2) Developing cone
patterns

(3) Developing patterns
for tapers on
pitches

39
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Radial line patterns
1. Make a pattern for a

cone and a frustum

2. Develop the surface of
a truncated cone



(4) Developing
flaring patterns

(5) Developing inter-
sections

f. Triangulation
development

The construc-
tion of the
plan and
elevation view

3. Develop and fabricate
a pyramid intersected
at 900 by a cylinder

4. Assign a series of
radial pattern develop-
ments of tapers on
pitches, flaring patterns,
and intersections.

Triangulation development
1. Develop the surface

of an oblique cone

2. Develop a rectangular-
to-round transition
piece

(2) Identifying 3. Develop an irregular
true length joint transition

(3) Identifying
foreshortened
lengths

(4) Development of
circular shapes
(oblique cones,
etc.)

(5) Development of
transition pieces

(a) Square-to-
square

(b) Square-to-
round

(c) Aectangular-to-
round

(d) Round-to-
oblong

(e) Irregular
joint

(f) Elbow



D. Drafting considerations of
stock sizes (to eliminate
waste)

41
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IV. ARCHITECTURAL DRAFTING
(Contact houtz 350)

made ptinciptez

A. Introduction to
architecture

I. Services performed
by persons in
architectural fields

2. The role of the
architectural drafts-
man

B. Present-day building
material

1. Types and uses

a. Wood

b. Metal

c. Brick

d. Tile

e. Plaster

f. Glass

g. Insulation
materials

made ptacticez

The principal duties of the
beginri.ng draftsman will stem
from work handed to him by
management, the engineer, the
architect, or by the experienced
draftsmen. The primary
objective of this course
should be to train the
student in the development
of working drawings from
examples of designs, sketches,
and rough drawings. Use
should be made of visual
examples of finished working
drawings that characterize
proper composition and
technique of development.

Visit residential, commer-
cial, and institutional
construction sites. Observe
the different materials be-
inE used in construction



h. Concrete

i. Sheet metal

i. Sheathing

k. Other

Durability of various
materials

3. Selection and cost
variation

4. Skills required in the
use of materials

C. Symbols for plans and
sections

Acquire samples of printed
symbols. Assign practices

of
later

the
and

in drawing all types
1. Soil symbols to be used in

drawings. Emphasize
2. Concrete solid development

neatness.
of speed

3. Metals

4. Brick

5. Tile

6. Insulation

7. Concrete block

8. Glass

9. Sand

D. Symbols for elevations

1. Brick

2. Concrete block

3. Tile

4. Shingles

5. Flashing

6. Stone

7. Siding



E. Symbols for exterior walls

I. Brick on rubble

. Brick on frame

3. Brick on tile

4. Brick on concrete block

5. Various types of siding
on frame

6. Concrete footing

F. Window symbols

1. Double hung window
in masonry wall

2. Double hung window in
frame wall

3. Casement window in
frame and masonry
wall

4. Sliding window

5. Fixed window

6. Vent or louver

G. Door symbols

1. Exterior door in
masonry wall

2. Exterior door
in frame wall

3. Interior door

4. Double acting
door

5. Accordian door

6. Folding door

7. Sliding door

8. Pocket door



H. Other symbols

1. Plumbing and piping

2. Electrical

3. it conditioning
and heating

I. Definition of architec-
tural terms

1. Scale

2. Working drawings

3. Sections

4. Details

5. Other

J. Introduction to
specifications

1. Purpose

2. Relationship of
specifications and
drawings

s. General content
of specifications

K. Schedules

1. Window and door
scheduling

a. Purpose

b. General contents

2. Interior finish
schedules

L. Architectural lettering

1. Individuality of
lettering in develop-
ing a style
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Show samples of window and
door schedules; examine
with

Study the shape and form
of suggested styles of
architectural lettering.
Practice first on individual
letters, then upon letters



Artistic nature of combined in words. Con-
lettering tinue by lettering sentences,

Use vertical gothic forms
3. Basic lettering style as a basis for developing

individual style.
4. Treatment of form,

size, and composition

S. Spacing

6. Lettering of titles

7. Lettering of notes

M. Architectural scaling

1. Review of the use
of the architect's
scale

2. Normal use of scales

a. Foundation plan

b. Floor plan

c. Elevations

d. Details

e. Wall sections

f. Cabinet details

N. Architectural dimen-
sioning

1. Review of lettering
principles

2. Architectural practices

a. Dimension lines

b. Details

c. Floor plans

d. Elevations

e. Doors and windows

f. Other

Assign practices in the
use of the architect's
scale. Use previously
prepared working drawings.
Practice several different
scales for each drawing.

Assign architectural dimen-
sioning practice by using
the above drawings.



O. Typical construction details
(detail section and detail
drawing)

1. Foundation

2. Framing

3. Sill

4 Wall

a. Frame

b. Solid masonry

5. Roof pitch

6 Elevations

7 Door framing

8. Cabinet

9. Window

a. Casement window
in masonry wall

b. Casement window
in veneer

10. Entrance

11. Stair

12. Fireplace

P. General considerations in
plan development (not
specifically kin to the
draftsman's work)

1. Style of building

2. Purpose or use

3. Space needed

4. Location

Point out differences
between detail sections
and detail drawings.

Using examples of architec-
tural working drawings to
show composition and
technique. Develop structural
details for following:
1. Frame wall on concrete

slab

2. Brick veneer on concrete
slab

3. Solid block or masonry
wall on concrete slab

4. Cabinets

NOTE: Each student is to
develop a minimum of one
each of the above at the
appropriate time; stronger
students are assigned addi-
tional detail work.



5. Cost

6. Materials to be used

7. Plumbing, heating,
and electrical planning

8. Equipment (in case of
commercial and institu-
tional)

Q. Developing working drawings

1. Plot plan Point out various features
which are included um a

a. Bench marks and survey or topographical
elevation drawing.

b. Dimensions of the
plot

c. Lot and block number

d. Location and
dimension

(1) Driveways

(2) Walks

(3) Steps

(4) Terraces

(5) Garage

(6) Other accessory
buildings

(7) Septic tank and
leaching field

(8) Slopes

(9) Trees

e. Obstructions

(1) Utility poles

(2) Trees to be
removed
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(3) Catch basins

(4) Hydrants

(5) Other obstructions
not identified

f. Elevations

(1) Contours

(2) Slope

(3) Drainage

(4) Retaining walls

(5) Abrupt change
in grade

(6) Basement

(7) Walls

g. Sketch of building

2. Floor plans

a. Traffic flow

b. Room layout

c. Space for
furnishings

d. Wall thickness

e. Location and size
of windows, doors,
closets, stairs, and
fireplace

f. Location and size of
halls

g. Location and size of
carport and storage
room
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Acquire copies of floor
plan drawings of a house
or houses with the following
characteristics: two or
three bedroom; DI- or 2-
baths; covered carport
with a storage room. Develop
floor plan drawings from
these copies.



3. Footings

a. Concrete

b. Concrete block

c. Chimney

d. Porch and
stairs

e. Columns

4. Foundations

a. Concrete

b. Concrete block

c. Brick

d. Tile

e. Stone

f. Waterproofing
materials

5. Materials considerations

6. Supports

a. Purpose of
supports

b. Types of
supports

(1) Beams

(2) Columns

(3) Lintels

(4) Trusses

(5) Floor joists

c. Materials used

(1) Wood
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Develop plans for the
following:
1. Footings

2. Concrete slab foundation

3. Conventional foundation

Use examples of architectural
working drawings, specifi-
cations, designs, or sketches.



(2) Steel

(3) Concrete

7. Strength of materials
used in floors, roofs,
and walls

8. Strength of floors,
roofs, and walls

a. Live loads Develop the following
house elements from examples

b. Dead loads of working drawings or
from architectural speci-

c. Roof loads fications:
1. Exterior framing

(1) Wind loads construction

(2) Snow loads 2. Interior wall framing

d. Determining rafter 3. Roof construction
sizes

4. Cornice construction
e. Attic floor

loads 5. Support members

f. First- and Assign additional drawing
second-floor problems to stronger students
loads if necessary.

g. Spacing of
joists

h. Spacing of studs,

i. Determining girder
sizes

j. Total loads

k. Size of floor
joists

1. Wood and steel
posts for floor
joists

m. Partitions

n. Exterior walls
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9. Determining natural
sizes, and spacing
to eliminate waste

10. Developing elevations

a. Purpose

b. Views shown

c. Wall shapes,
heights, and
widths

d. External finish

e. Roof slope and
overhang

f. Gable ends

g. Exterior doors,
windows, and trim

h. Dimensioning

11. Sectional views

12. Plumbing, heating,
and air conditioning
systems

13. Rendering

a. Purpose

b. Types

(1) Perspective

(2) Floor plan

(3) Elevations

(4) Plot plan
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Develop the elevation plan
for a construction to scale,
complete with dimensions.
Begin by studying the plans,
completed elevations, and
sections together. Develop
openings and trim.

Study completed working
drawings and develop
appropriate sectional
views.

Acquire working drawings
that contain plumbing,
heating, and air conditioning
systems. Pass out copies
for study of symbols and
drawing methods.

Examine rendered perspectives,
floor plans, elevations,
and plot plans.



c. Art media Note: If time permits,
introduce commercial
and institutional methods
of construction. This
should be done through
consultation and approval
of the local advisory com-
mittee.

Assign appropriate problems
in developing working draw-
ings by using sample draw-
ings, sketches, etc. The
following construction
elements might be included:
reinforced concrete column
and beam details, light
structural steel, laminated
wood structural members,
and solid masonry wall
construction details.
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SUGGESTED JOBS

FUNDAMENTALS OF DRAFTING

1. Lay out a border and title block

2. Develop a record strip

3. Develop single-stroke upper-case lettering

4. Develop single-stroke lower-case lettering

5. Sketch straight lines and arcs

6. Sketch simple geometric figures and solids

7. Sketch principal views of objects

8. Make basic geometric constructions

9. Construct, with instruments, the principal views
of several objects

10. Develop the size and location of dimensions on the
principal views of an object

11. Make drawings to involve limit dimensions

12. Sketch diagrams of axonometric representation

13. Sketch diagrams of oblique representation

14. Sketch diagrams of one-point, two-point, and three-
point perspective representation

15. Develop axonometric drawings with instruments

16. Develop oblique drawings with instruments

17. Develop perspective drawings with instruments

18. Draw primary auxiliary views

19. Draw secondary auxiliary views

20. Produce a full section drawing

21. Produce a half section drawing
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22. Produce a broken-out section drawing

23. Produce a revolved section drawing

24. Produce a removed section drawing

25. Produce an offset section drawing

26. Develop a drawing showing auxiliary convections

27. Make primary revolution view drawings

28. Make successive revolution view drawings

29. Make a detailed drawing

30. Make an assembly thawing

MACHINE DRAFTING

1. Develop principal view drawings from sample manufac-
tured objects

2. Develop a pattern drawing for a pattern construction

3. Develop a drawing representing engine lathe operations

4. Develop a drawing representing drill press operations

5. Develop a drawing representing milling machine operations

6. Develop a drawing representing shaper operations

7. Develop a drawing representing planer operations

8. Develop a drawing representing grinding machine
operations

9. Develop a working drawing representing several machine
tool operations

10. Draw welded joint symbols

11. Make cross-sectional sketches of welded joints

12. Practice drawing arc and gas, resistance, and supplementary
welding symbols

13. Locate welding representation on machine drawings
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14. Locate welding representation on structural drawings

15. Locate tolerances and shapes on working drawings to
be used for selecting dies for forming objects and parts

16. Show shapes, parting lines, and drafts on working
drawings to be used for forging objects and parts

17. Draw rivet and riveted joint representation

18. Perform problems of schematic and detailed representa-
tion of screw threads

19. Perform problems of detailed and schematic spring
representation

20. Develop details and specifications for bolts and nuts

21. Develop details and specifications for screws

ADVANCED MACHINE DRAFTING

1. Make detailed drawings of objects and structures

2. Make a general assembly drawing

3. Make sets of general assembly and detail working drawings

4. Develop details and specifications for a cam

5. Develop details and specifications for a gear

6. Sketch pictorials of hems, seams, and edges

7. Develop and fabricate a cube of heavy paper stock

8. Develop and fabricate a three-sided pyramid

9. Lay out and fabricate a two-piece 90° elbow

10. Lay out and fabricate a four-piece 90° elbow

11. Develop a pattern for a round pipe

12. Develop a pattern for a rectangular duct

13. Develop a pattern for a rectangular and round pipe
intersection
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14. Develop a cornice miter pattern

15. Develop a gutter miter pattern

16. Make a pattern for a cone and frustum

17. Develop the surface of a truncated cone

18. Develop and fabricate a pyramid intersected at 90°
by a cylinder

19. Develop a radial pattern

20. Develop a radial pattern of flares and intersection

21. Develop the surface of an oblique cone

22. Develop an irregular joint transition

23. Develop a rectangular-to-round transition piece

ARCHITECTURAL DRAFTING

1. Draw architectural symbols

2. Practice architectural lettering

3. Dimension architectural working drawings

4. Develop structural details for a frame wall on a concrete
slab

5. Develop structural details for a brick veneer on a
concrete slab

6. Develop structural details for a solid block or masonry
wall on a concrete slab

7. Develop structural details for cabinets

8. Develop a floor plan for a house

9. Develop a footing plan for a house

10. Develop a concrete slab foundation plan for a house

11. Develop a conventional foundation plan for a house

12. Develop exterior framing construction details for a
house
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13. Develop interior wall framing details for a house

14. Develop a roof construction plan for a house

15. Develop cornice construction dol,ails for a house

16. Develop a support members plan for a house

17. Develop an elevation plan for a house

18. Develop sectional structural details for a house
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OPERATIONS ANALYSIS

I. MEASUREMENT

1. Make linear measurements with a rule or scale

2. Make an angular measurement with a semicircular
protractor

3. Transfer measurements with dividers

II. INSTRUMENTS

1. Draw an arc or a circle with a compass

2. Ink an arc or a circle with an inking compass

3, Draw a line with a pencil and a straight edge

4. Ink a line with a ruling pen and a straight edge

5. Ink a line with a technical fountain pen and a
straight edge

6. Draw a curved line with an adjustable curve or
spline

7. Draw a curved line with a French curve

8. Sharpen a wooden drafting pencil with a knife

9. Sharpen a wooden drafting pencil with a simple
pencil sharpener

10. Point a mechanical drafting pencil with a sandpaper
pad

11. Point a mechanical drafting pencil with an automatic
sharpener

III. CONSTRUCTION (Using compass, dividers, rule or scale,
straight edge, T square, triangles, and pencil or pen)

1. Bisect a line with a compass and a straight edge

2. Bisect a line with triangles and a T square

3. Trisect a line with triangles and a T square
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4. Bisect an arc

5. Bisect an angle

6. Trisect an angle

7. Transfer an angle

8. Construct a perpendicular to a line at a given point on
the line

9. Construct a perpendicular to a line, passing through
a point off the line

10. Construct a line parallel 'o a given line at a given
distance

11. Divide a line into a given number of equal parts

12. Divide a line into a given number of proportional parts

13. Construct a triangle with the sides given

14. Construct an equilateral triangle

15. Construct a square with a side given

16. Construct a regular pentagon

17. Construct a regular hexagon a given distance across the
flats

18. Construct a regular hexagon a given distance across
the points

19. Construct a regular octagon

20. Construct a regular polygon when one side is given

21. Divide the area of a triangle into a given number of
equal parts

22. Draw a circle or arc through three points not in a
straight line

23. Locate the center of an arc or a circle

24. Construct an arc tangent to a line at a given point on
the line

25. Construct a line tangent to a circle at a point on the
circle
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26. Construct a line tangent to a circle and passing througha point not on the circle

27. Construct a line tangent to two circles

28. Construct an arc tangent to two perpendicular lines

29. Construct an arc to two intersecting lines

30. Construct an arc of a given radius to two arcs (internally,externally)

31. Construct an ogee or reverse curve connecting two
parallel lines

32. Draw parallel curved lines about a curved center line

33. Construct a line through a given point and the inaccessible
intersection of two lines

34. Draw an ellipse (four-center method)

35. Draw an ellipse (foci method)

36. Draw an ellipse (parallelogram method)

37. Draw a line tangent to an ellipse

38. Construct a parabola

39. Draw a parabola through two given points

40. Draw an involute of an arc

41. Draw an involute of a circle

42. Draw a helix

IV. MISCELLANEOUS

1. Align paper on a drawing board

2. Tape drawing paper to a drawing board

3. Apply press-on type symbols to construction
drawings
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LEGEND

1.

2.

Student drawing tables

Teacher's table

14.

15.

Teacher's desk

Locked storage cabinet

3. Overhead projector 16. Worktable

4. Pull-down screen 17. Fire extinguisher

5. Chalkboard 18. Exhaust fan

6. Tack board 19. Open-shop 45' x 40'

7. Tracing table 20. Office 11' 6" x 10'

8. Paper cutter 21. Ladies' room 10' x 5'S"

9. Storage cabinet 22. Men's room 10' x 5'S"
(work space on top)

23. Blueprint room - 10' x 17'
10. Bookshelf

24. Instructor's platform:
11. Water cooler optional

12. Blueprint machine 0 115-volt floor receptacles,
flush mounted

13. File cabinet
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VOCATIONAL INDUSTRIAL DRAFTING SUPPLIES

ACETATE FILM ROLL: for overhead projector

CLEANERS

Correction solution

Dusting powder for drafting tables

Erasers

FASTENERS

Drafting tape, opaque

Drafting tape, ',ansparent

Rubber bands

Staples

Thumb tacks

MARKERS

Drawing lead, for mechanical pencils`

File pads, for pencil pointing

India ink, black

Pencils, for drawing on transparent acetate

Pencils, drawing: HB, F. 2H, and 4H

Press-on letters, roll or sheet form

Press-on symbols, roll or sheet form

PAPER

Printing paper (for blueprints): 18" x 24"

Non-reproducing paper, precut: 12" x 18"

Vellum, precut: 8h" x 11"; 12" x 18"; and
24" x 36" (36" wide rolls)
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FOUNDATION WALL FOOTINGS

I.esson Plan o e

OBJECTIVES:

INSTRUCTIONAL
MATERIALS:

1 The learner must be able to identify and
list two types of wall footing construction
from sample illustrations.

2. The learner must be able to identify, list,
and describe six special features found in
concrete slab and built up foundation footings.

3. The learner, when drawing a wall foundation
footing, must be able to recall and apply,
without assistance, drawing representation
practices.

1. Overhead projector, screen, and transparencies

2. Chalk and chalkboard

3. Straight edge

4. Pointer

5. Sample drawings or illustrations

INTRODUCTION:
The purpose of a house wall footing is to support
the weight of the building and to distribute
this weight to the ground below. Poured con-
crete is satisfactory and used widely as a
material for footings.

PRESENTATION:

1. Construction of
wall footings

a. Types
(1) Concrete

slab
(2) Built-up

foundation

b. Materials used
in footings

69

Working drawings and
illustrations



c. Forming and
trenching

d. Building code
requirements

e. Load-bearing
requirements

f. Footing si-(.;

Z. Special features

a. Soils

b. Reinforcement

c. Moisture and
vapor control

d. Offsets

e. Anchors

f. Projections

3. Drawing represen-
tation

a. Symbols

b. Scales

c. Line technique

d. Sections

Working drawings and
illustrations

APPLICATION: Develop structural details for a concrete
slab foundation footing.

TEST:
1. Complete the following statements by

filling in the appropriate word or words
in the space provided.

1. The most common material used in wall
foundation footings is
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2. The slab a:id the footing are poured
at the same time ir a

LLting.

3. he tv.Dc and
,'L The footing

4. Concrete footing construction begins
by or

5. Additional strength can be provided
for footings by placing
rods in footing.

6. The draftsmen can help economize
on concrete by determining in the
drawing where can be
provided.

7. The footing sizes for ordinary
residences are normally specified
by local

Identify and list under each drawing
the type of footIrlig construction
represented. Name the special features
identified on each drawing.

Type Type



STRAIGHT BOX CORNICE DRAWING

ion net Lode

OBJECTIVES:

INTRODUCTORY
INFORMATION:

1 Given a straight box cornice illustra-
tion with a brief description of cornice
construction features and dimensions,
the learner must be able to develop
in two class periods (6 hours) a sectioned
straight box cornice with a 3/12 pitch
roof complete with all details.

2. The learner must be able to describe
on paper how four construction features
could be changed to alter the appearance
of a straight box cornice.

In order to draw complete cornice details,
the draftsman must at 1Thst have a basic
understanding of cornice and wall construc-
tion. The ability to name the various mem-
bers in cornice assembly will help to
speed up the drawing process and insure
a more complete detail drawing.

EQUIPMENT, TOOLS,
AND SUPPLIES:

1. Drawing table: T square, stool

2. Brush, dust

3. Drafting instruments

4. Pencil

5. Pencil pointer

6. Scale, architect

7. Erasing shield

8. Triangle, 30-60°

9. Drafting tape

10. Non-reproducing paper. 12" x 18"
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PROCLDIT!::

11. Dusting powder

12. Lraser

Note: All features of this detailed section
should he penciled in lightly at first
and line emphasis developed later.

1. Align paper.

Fasten drawing paper to drawing hoard
with tape.

3. Lay out a 3/12 slope-ratio pitch.

4. Lay out a rafter from the slope-ratio
pitch with the bird's mouth resting on
a double plate.

5. Draw lines to show break at the point of
the wall where the section will begin.

b. Draw the stud from the break line to the
double plate.

7. Develop the sectioned double plate.

8. Develop the outside wall sheathing on
the stud to the top of the plate.

9. Develop the lookout blocks tied to the
wall and rafter.

10. Draw the lookout plywood soffit board
with a 3/8" outside projection to fit the
fascia board groove.

11. Show a screened vent centered on the
soffit board lookout.

12. Develop the sectioned roof decking on
the rafter.

13. Show asphalt roofing paper applied to
roof sheathing.

14. Develop roof shingles.

15. Develop ceiling joist flush with the
outside stud wall.
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lb. Show insulation between ceiling joists.

17. Draw the fascia hoard with roof-pitch taper
at top, flush with the roof decking top,
and overhanging the soffit, with groove
fitted to the plywood sc-fit.

18. Show metal flashing at the corner of the
roof decking and fascia hoard. The flashing
should be shown over the asphalt paper and
overhanging the fascia board.

19. Show the sectioned gutter.

20. Draw the interior wall and ceiling finish.

21. Draw break lines at the ceiling and rafter
1

PROBLEM:

Show the trim and moulding at the inter-
section of the outside finished wall and
soffit board.

Describe in complete sentences how you would
change construction features of the above
cornice to alter appearance if you were
building your own home.



HOW TO APPLY PRESS-ON CONSTRUCTION SYMBOLS

Operation Sheet Code

OBJECTIVE:

INTRODUCTORY
INFORMATION:

To select and apply with a burnishing stick
press-on symbols on detail drawings of build-
ing constructions.

Many detailed drawings of house plans require
symbolic representation of such construction
materials as brick, concrete, and metals. Pro-
per representation of these may require several
hours of drafting time on complex drawings.
The use of press-on type symbols can reduce time
while yielding a drawing which is acceptable
in appearance and will make quality blueprints.

EQUIPMENT, TOOLS,
AND SUPPLIES:

1. Drawing board, T square, stool

PROCEDURE:

2. A drawing requiring construction symbols

3. Press-on symbols (sheet or roll form)

4. Burnishing stick

1. Align the paper on the drawing table.

2. Attach 'the paper to the drawing table
with drafting tape.

3. Select a symbol of the proper size and
configuration.

4. Align the symbol on the drawing at the
appropriate point. Be sure to place the
adhesive side toward the paper.

5. Begin the transfer process by lightly
burnishing the entire symbol to the
applied area; after burnishing lightly,
repeat the same process, but apply more
pressure to the tool.



6. Make a visual inspection to see that the
symbol has fully transferred.

7. Carefully pull back the sheet or tape.

Note: Some drawing papers have a coating to
which the symbols will not adhere.
Light erasure of the area before apply-
ing the symbol will roughen or remove
this coa',ing.



FOUNDATION WALL FOOTINGS

Information Sheet Code

OBJECTIVES:

INTRODUCTORY
INFORMATION:

PRINCIPLE:

A Given two factors that cause the earth's
crust to go through periods of change,
the learner must be able to recall and
write three changes that take place.

2. The learner must be able to write the
definition of "load-bearing capacity" of
soils.

3. Given two methods for determining founda-
tion wall concrete footing sizes, the
learner must be able to give and apply
the formula for both methods without
assistance from the information sheet.

A well-designed building requires that a
firm foundation be constructed by starting
below the surface of the soil. The footing
is the base of the foundation and supports
the superimposed load whether it be a con-
crete slab or built-up foundation. The
following principles will explain the
footing and load-carrying relationship;
the next section will show how this principle
is applied in planning various footing types
and sizes for ordinary residential homes.

The earth's surface crust is continuously
going through periods of contraction,
expansion, and settling. There are many
variations in the amount of this activity
from one geographic location to another.
Two factors affecting contraction, expansion,
and settling are weather and soil conditions.
Ice causes soil to expand, moisture causes
soil to settle, and dry weather causes soil
to shrink. The amount of this activity
depends upon the soil type. It is important
that these things 'be considered when drawing
house foundation footings as a preventative
for wall cracks, off-level floors, sticking
doors and windows, and the danger of collapse.



APPLICATION:

The necessity for footings for buildings
can be demonstrated by walking on soft
ground or snow. Body weight causes
feet to slide and sink. This can be pre-
vented by extra wide supports on the shoe
bottoms. In the same manner, a house will
not rest securely without some form of
support for the foundation. Additional
width and depth of footings spreads the
weight of the running foot over a greater
area and gives the structure more footage.

There are tables which give load-carrying
capacity of soils. Load-carrying capacity
means the ability of soils to resist the
sinking or settling of the foundation. As
you might expect, solid rock has no limit.
The kinds and sizes of footings for common
residences must be determined by the drafts-
man in many instances. He must become
familiar with the means for doing so.
However, determining the load-carrying capacity
of soils without the use of tables is
generally the duty of engineers.

Many localities, especially cities, have
building codes that specify the types and
forms of foundation footings to be used in
construction. The draftsman should have
access to these codes and any other "guides"
that affect the parties involved in residence
construction. When specifications are not
determined by codes, the draftsman must
develop footing foundations to suit the
home owner.

Generally, the footing for ordinary small
residences is "stepped out a distance from
the foundation equal to 1/2 the wall width.
The depth of the footing is equal to the
width of the foundation. This is for
no.mal soil conditions. Where the soil is
soft, more depth and width is necessary.
In extreme soil conditions of this nature,
piers may have to be dug several feet below
the surface and proper reinforcement placed
in the footing and piers.



PROBLEM
ASSIGNMENT:

Designing footings for heavit:1--tkan
usual houses requires more calculation.
First, the load-bearing capacity of the soil
in pounds per squar,: foot must Le toinid in
prepared tables. The dead and live load
of the building from the footing itself to
the roof must be found and designated in
pounds per square foot. There are prepared
tables that indicate approximate wights
of house materials. The total area of
footing required per lineal foot of vall
can then be determined by the following
formula:

Load_
Total area (sq. ft.) =TS6-TT4)-( iiInj -Eapacity

Footings for concrete slab foundations
are quite different front those of conven-
tional built-up foundations. Since they
are part of the slab and the concrete is
poured at the same time, they must he sloped
on the inside to permit a good "tie" with
the slab. The reinforcing materials in
the footing should be properly tied to the
slab reinforcement. Some building codes
require an offset on the outside of the
footing for the masonry wall to rest on

It is essential that the draftsman include
all details necessary for the construction
of the desired foundation footings. Equally
important is the development of the type
of footing that will be most beneficial and
economical to the home owner.

Using the formula, find the total square
foot area required for a wall foundation
footing when the load- and soil-bearing
capacity is given (check with the instruc-
tor). What size footing would be needed
for an 8" foundation wall using the "stepped
out" method?



FOUNDATION FOOTING DETAILS

Assignment Sheet Code

OBJECTIVES:

INTRODUCTORY
INFORMATION:

REFERENCES:

1. To show material representation, notes,
and dimensions on working drawings of
concrete slab or built-up foundation
footings.

2. To write a summary of three factors
influencing the development of
detail drawings of concrete footings.

Detailed foundation footing drawings are
essential members of the ; ;omplete set of
working drawings, especially for the more
complex dwelling which may have several
footing variations. Care must be taken by
the draftsman in drawing details to include
all necessary features.

Muller, Architectural Drawing, pp. 95-112,
211-216

Townsend and Dalzell, How to Plan a House,
pp. 142-164

TOPICS FOR
SPECIAL EMPHASIS:

1. Concrete slab and built-up foundation
footing construction

2. Footing construction terminology

3. Two most common materials used for
foundation footings

4. Three characteristics of materials
in foundation beds

5. The importance of reinforcing steel
in foundation footings

6. The relationship of footing detail
drawings to the complete set of
working drawings

CI ft



PROBLEM
ASSIGNMENT:

7. Representation practices for detailed
footing drawings

Sketch from memory a foundation footing
for a brick veneer wall. Add all details.
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This program is designed for the skilled tradesman who has been asked
to teach a course in his trade. Your reaction is, "But I already know my
trade. I can show anybody in the world how to do it backward, for-
ward, or sideways." We know this. If you weren't one of the best in
your tal;4e, you would not have been chosen for this important job.

Suppose, however, that you are a bricklayer. You can lay brick better
than any man in your county. How well could you lay brick without the
brick? How far would a good carpenter go without a hammer? There is
a tool that you need to do the new job you've been hired to do. Without it,
you might get by, but you would have to learn to teach the hard way- -by
trial and error. That tool is "teaching know-how" I

Now we will give you a chance to see how this program works. Answer
the following question by choosing the letter to the right of the correct
answer. Then turn to the frame number indicated next to that response.

What do I need that this program can give me?

FRAME NO.

More tools 2

Teaching know-how 4

Success as an instructor 7

4 70



(from Frame 1) 2

YOUR ANSWER: This program can give me more tools that I need in
order to teach.

Let me caution you right now--be sure that you read very carefully each
answer selection. Do not choose the first one simply because it sounds
right. Sometimes answer choices will be partially right, but you must
read and think through each answer choice to make sure you select the
one that is completely correct.

We did refer to the "tools" that an instructor needs; of course, we were
not saying that you would actually need, more implements of your trade.
We were simply using the examples of the carpenter and the bricklayer
to show that, just as they need the tools of their trades to do their jobs
well, you need the "tools" of the teaching trade (knowledge of lesson
planning, a workable plan for instruction, understanding of the use of
teaching aids and materials, and familiarity with the teaching principles
that will make your teaching work) to do a good job of instructing and to
make your job easier.

This frame may have caught you unaware. If you need to, you may re-
turn and read over the last frame before choosing another answer. If
you just need to pay closer attention to the answer choices, you may go
back to frame 1 and select the correct response.

(from Frame 4) 3

YOUR ANSWER: We have chosen Mr. Bright as an illustration of your
teaching task because he is an experienced instructor.

No, Mr. Bright has never taught before. He is the owner of a tour guide
service. He is in the same position that you are. He knows his trade,
but he knows little about teaching. He realizes that anyone can show
another person how to do something, but there is more to teaching than
ahoy/1AI.

Return to frame 4 and re!zedd the material before making another answer
s election.



(from Frame 1) 4

YOUR ANSWER: This program can give me some of the teaching know-
how that I need in order to teach.

Good! You realized that we were not literally saying that you need more
tools; we could not possibly know how well-equipped you are in that re-
spect. We do know, however, that you have had little or no teaching ex-
perience or teacher training. That is why we have written this program.
You need help. We know a method of instruction that really works, and
we want to give you the chance to learn it. In other words, we have a
"tool" for you. Once you have used it, you won't be without it! The abil-
ity you have as a skilled tradesman t the teaching knowhow we will offer
you = a good vocational instructor!

You have started out on the right foot! Now is a good time to introduce
you to Mr. Bright. Mr. Bright is the owner of Bright Tour Guide Service.
He has a reputation for excellent service and a thorough knowledge of all
the places of interest in his state. He is so good, in fact, that the State
Chamber of Commerce has asiced him to conduct a special tour. He will
guide a committee to all the places of interest in the state so that they
can prepare new material to attract tourists to this state. In other words,
he will Pe teaching them the points of interest in the state and the facts
and history connected with each.

GO ON TO THE NEXT PAGE.



(frame 4 continued)

Mr. Bright, we would like ,ou i nl> tit our prospective vocational
instructor:

You two have much in common. Mr. Bright knows his trade better than
anyone in his state, but he knows nothing at all about teaching. He is
asking himself, "What points of interest will they specifically need to
see? What do they already know about these places. What will they
need to know? What must I do to prepare for this tour? How much timf:
will we have? What kind of equipment and materials will I need to take
with me?" These are some of the same questions that you ask yourself
as you prepare to teach.

Why have we chosen Mr. Bright as an illustration of your teaching task?

FRAME NO.

Because Mr. Bright is an experienced instructor 3

Because Mr. Bright is skilled in his trade 6

Because Mr. Bright is skilled in his trade
10but has never taught before



(from Frame 10) 5

YOUR ANSWER: One important advantage of this program is that it
allows me to pace myself.

Good! By arriving at this frame you have moved yourself forward. If
you can answer the questions quickly and show an understanding of the
material, you will be able to move forward quickly. However, even if
you do not miss a question you may wish to review material before going
ahead, and you can do this, too.

A programmed lesson, then, was chosen for you because it allows you to
move at your own speed and because you need help immediately. Other
considerations had to be kept in mind, too. Why not send you to school
for +he training you need? You are more than likely already on the job;
school would be time-consuming, and regardless of how quickly you could
advance you would still have to go at the rate of the rest of the class.
The shortest course would probably last from four to six weeks and might
not offer the information you need most--a plan of action that you can use
with your classes now! The course would be an added expense to you as
well. It might even require you to drive many miles to attend the classes.

Why wouldn't a teacher training course at an educational center be better
for me than this programmed lesson?

Because it wouldn't be as thorough as
this program.

Because this program was written to
suit my particular needs.

Because this program is easier to take
than a course in teacher training.

47

FRAME NO.

8

14

17



(from Frame A\ 6

YOUR ANSWER: We have chosen Mr. Bright as an illustration of your
teaching task because he is skilled in his trade.

This answer is partially correct. Mr. Bright is a skilled tradesman,
but hip problem like yours, is complex. He has been asked to teach
what he knows about his trade to others.

By observing Mr. Bright you will be able to understand better how to go
about preparing to teach and actually insirroting.

Make sure you read each answer choice -Lie., ,re making your selection.
Return now to frame 4 and select the correct answer.

(from Frame 1)

YOUR ANSWER. This program can give me success as an instructor.

Nu on can give you success. Success is something thay you must work
for. You can give a chef the ingredients to make a' cake, but how he
mixes it will determine how the cake turns out. We will give you some
of the "ingredients" necessary to be a successful instructor. Then it is
up to you to use them properly.

Ask yourself, "What 'ingredient. do I need most to be a good instructor?"
The answer to this question will be the right answer choice for the pre-
vious frame. Return now to frame 1 and make the correct selection.

A,'75



(from Frame 5) 8

YOUR ANSWER: A teacher training course at an educational center
wouldn't be better than this programmed lesson be-
cause it wouldn't be as thorough as this program.

If we thought that programmed instruction was the most thorough method
of instruction, we would not be wasting the time to help you learn to teach.
We would replace you entirely with programmed lessons. This program
might or might not be as thorough as a teacher training course; we would
assume that a course would be more thorough, for it takes much longer
and offers a variety of teaching methods if it is taught well. How thorough
the course is would depend largely upon the teacher's ability.

You, however, have special needs--among which is speed. If a person
injured in an accident has broken his leg and has also lost a lot of blood,
which condition would you treat first? You would stop the blood flow,
wouldn't you? The broken leg won't cost him his life, but loss of blood
well might!

We have diagnosed your problems and have come up with a temporary
solution to aid you. Return now to frame 5 and answer correctly .

(from Frame 10) 9

YOUR ANSWER: One important advantage of this program is that it
teaches me everything I need to know about teaching.

To learn everything you need to know about teaching would take several
years of teacher training and psy,,, .ology courses plus years of experi-
ence. All we can expect to do in this program is to make available to you
a convenient, practical lesson that gives you a plan of action to use im-
mediately.

In order to select the correct response, ask yourself, "who determines
when I am ready to go ahead in a lesson? Who determines if I need to
review certain information?" You are ready to return to frame 10 and
maM the correct response now.
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(from Frame 4) 10

YOUR ANSWER: We have chosen Mr. Bright as an illustration of your
teaching task because he is skilled in his trade but has
never taught before.

Yes! We thought it might be easier for you c.c, understand the task before
you if you could compare yourself with an imaginary character who faces
a similar problem. As we discuss each step, Mr. Bright will show you
how he used that step in his own situation.

Every part of this program was designed with you in mind- We analyzed
your problems very c:xefully. You are a busy person. More than likely,
you have already begun to teach. You need help NOW. Programmed
instruction such as this allows you to study whenever you have the time.
You are also free to review material if you need to before going on to the
next frame. In other words, you determine how fast or how slowly you
need to go.

\ LY
What is one important advantage of this program?

FRAME NO.

It allows me to pace mysel 5

It teaches me everything I
need to know about teaching. 9

I do not nave to take tests, 12

0;,,77'



(from Frame 14) 11

YOUR ANSWER: This program offers to help you become a better in-
structor by teaching you how to use the "Four-Step
Method of Instruction."

You are correct! You are like someone who has been thrown into an air-
plane and told to fly it. You have to do it, yet you don't even know how to
start the engine. You need a quick lesson that will get you off the ground
and return you to earth safely. That is what the "Four-Step Method" is
all about.

An instructor who does not know what he is doing in the classroom sticks
out like a sore thumb. The trainees sense his uneasiness and lose con-
fidence in his ability. By having a course of action, you will gain poise
and confidence in yourself. You won't be standing in the classroom ask-
ing yourself, "What do I do next?"

Which saying best explains how learning the "Four-Step Method" gives
you self-assurance?

"If ignorance is bliss, 'tis fly to
be wise." Gray

"A little learning iE.4 a dangerous
thing." Coleman

"Knowledge is the antidote (remedy)
to fear." Emerson

FRAME NO.

13

16

19



(from Frame 10)
12

YOUR ANSWER: One important advantage of this program is that I do
not have to take tests.

Maybe we'd better ask ourselves what a A. A test "evaluates "
someone's knowledge or performance. means to place a value
upon. You might call it a "measuring stick." By measuring ourselves
we can determine if we have "grown" or take action to decide what we
need in order to grow. Each time you turn a page, you evaluate yourself.
If you arrive at the wrong an,s.--er frame, you tell yourself that you needto read more carefully or that you 3hould read the answer choices more
thoughtfully. When you arrive at a right answer frame, you can see your
progress and have a feeling of accomplishment.

Anytime you try something new you are testing your ability. The more
success you have with your trial, the more you'll work to succeed. Look
at testing in a positive manner; your attitude will be contagious to yourtrainees.

This program does give you a chance to measure your progress, so there
must by : an answer which correctly responds to the question. Return tc,
came 10 and find it, please.

(from Frame 11)

YOUR ANSWER:

13

The saying which best explains how the "Four-Step
Method" can give you self-assurance is, "If ignorance
is bliss, 'tis folly to be 'wise."

In some cases this might apply, but in your case ignorance would NOT be
bliss! Your trainees will tend to remember another old saying, "He who
knows not and knows not that he knows not is a fool--shun him!" If you
apply yourself to learning the "Four-Step Method" and anything else that
will help you be a good instructor, they will think of the rest of this say-
ing, "He who knows and knows that he knows is wise--follow him."

Return to frame 11 and read the question carefully bore making anothi..:
choice.



(from Frame 5) 14

YOUR ANSWER: A teacher training course at an educational center
wouldn't be better than this programmed lesson be-
cause this program was written to suit my particular
needs.

Certainly! A classroom has all kinds of people with all kinds of needs.
This program was designed specifically for you--for your convenience
and as a solution to your immediate problems.

By this time you are asking yourself, "All right, so I can study on my
own time; so I can pace myself. This is all fine, but how will this pro-
gram help me? What will it teach me that I can actually use ;n the class-
room?" What do you need more than anything else right now? Do you
know how to plan lessons? What is the best way to instruct? How will
you know when the trainees have learned? How do you select and tise
teaching aids and materials? What are some of the principles of learn-
ing that will help the trainee be successful?

We have a product to offer guaranteed to provide immediate relief from
these questions. It is called the "Four-Step Method of Instruction."
Taken as prescribed, it will painlessly prepare the student to learn,
completely heal raw presentations, help the trainee to learn to stand on
his o-,7n two feet, and put him on the outpatient list. It is divided into
four doses. Tla first dose is labeled, "Preparation"; the second, "Pres-
entation"; the third, "Application"; and the fourth, "Evaluation."

GO ON TO THE NEXT PAGE.



(frame 1,4 continued)

What does this program offer to teach you that will help you to be a better
instructor?

How to use the "Four-Step Method
of Instruction."

How to prepare the student to learn.

What aids and materials I need in
order to instruct.

FRAME NO.

11

15

20



(from Frame 14) 15

YOUR ANSWER: This provrim offers to help you be a better instructor
by teaching you :low to prepare the student to learn.

This is an important part of the program, but wh.--e would you go from
there? Suppose you were going to take a trip from Washington, D. C.
to New York City. All the road maps you could find marked the highways
between the two cities only one-fourth of the way. You would be left in
the middle of the road not knowing where to turn.

This program has mapped out one course of action: D guide you success-
fully through each lesson you teach. Preparation of thc learner is only
one-f9urth of the task.

Return to frame 14 and reread the frame carefully before making another
selection.

(from Frame 11) 16

YOUR ANSWER: The saying which best explains how the "Four-Step
Method" can give you self -assurance is, "A little
learning is a dangerous thing."

This may be true, but how much more dangerous is it NOT to know that
nitro-glycerin is a powerful explosive than it is to be aware of this fact
if you're driving a tank truck full of it? A better saying for you to re-
member might be, "Can the blind lead the blind? Might they not both fall
into the ditch?"

Return now to frame 11 and make a better selection.



(from Frame 5) 17

YOUR ANSWER: A teacher training course at _n educational center
wouldn't be better than this programmed lesson be-
cause this program is easier to take than a course in
teacher training.

It is true that a programmed lesson is easy to take. This is ow.!2,--fason
that programmed lessons are good supplementary materials to be used
in the classroom. A poor program can be a voste of time, too. Unless
the program is suited to the person who takes it, it has no vale o at all.

There is a response which better answers the question. Return to frame
5 and find that response.

(from Frame 26) 18

YOUR ANSWER: Thk, most important advantage of this program is that it
replaces instructors.

This program is not designed to replace instructors. In your case, it
must be used as a substitute for an instructor. You may not be close
enough to a school which offers teacher training; you may not have the
money that such a course would require; because you are already teach-
ing, you might not have the time if you helve the money.

We hope you will use appropriate programmed lessons in your own Lach-
ing, but not as a substitute for the instructor. As you will learn, pro-
grammed lessons are like all good teaching aids: They should not be
used by themselves to teach; they are used to best advantage when they
help the instructor to get the point across.

Now you may return to frame 26 and select the correct response.



(from Frame 11)
19

YOUR ANSWER: Tile saying which best explains how the "Four-Step
Method" can give you self-assurance is, "Knowledge
is the antidote to fear."

Very good! People were afraid to venture across the Atlantif. Ocean in
Columbus' day simply because they did not know what lay k_:,--_,yond and
were afraid. Now, because we know wilat. to expect, we think nothing of
going around the world. The more you know about teaching, the easier
it will be for you. The "Four-Step Mc shod" will give you something con-
crete to start from so that you can have confidence from the beginning.

Let's see how well-prepared you are to begin your study of the "Four-
Step Method." Please turn to frame 22.

(from Frame 14) 20

YOUR ANSWER: This program offers to help you become a better in-
structor by teaching you what aids and materials 5. ou
need in order to teach.

Aids and materials are like the decorations on a cake. They aren' t
absolutely necessary but they surely do make the cake look more appe-
tizing and taste better. We will tell you about the use of aids and mate-
rials, but dessert doesn't make the meal. We want to give you some -
thing more substantial to go along with it.

Read again the information in frame 14 to discover the plan of instruction
that this lesson will offer you. Then you may make another selection.

0284



(frJrn Frame 26) 21

YOUR ANSWER: The most important advantage of this program is that
it doesn't cost me anything.

Have you ever gotten something for nothing? This program will cost you
a little of your time and effort; if you use both wisely, though, you will
find that you will have to spend less time and effort than U you have to
learn to be a good instructor the hard way--by blind experience.

Anything worthwhile costs you something. Keeping this in mind, look
again at frame 26 and select the best response.

(from Frame 19) 22

Why was this pr:igram developed?

FRAME NO.

To help me become a better instructor. 24

To replace other means of teacher
training.

To squeeze a whole course in teacher
training into one short lesson.

25

28



(from Frame 30) 23

YOUR ANSWER: I expect to learn nothing of any consequence from this
program.

Where have we gone wrong? I think our first mistake was in giving
this answer choice! You are naturally C)ubtful of the merit of this pro-

.91: this point. The most important ingredient for any new venture--
especially this -:;;..-.0 put yourself into it wholeheartedly. The
old saying, "You usually get out comething what you put into it, " is
quite true.

With this in mind, put yourself into choosing the correct answer? Return
to frame 30, please.

(from Frame 22) 24

YOUR ANSWER: This program ws developed to help me become a better
instructor.

You are correct! We know that you have the potential, or we wouldn't
waste our time trying to help you. You are skilled in your track; you
simply have had no need for a course in teaching techniques and princi-
ples until now. You, like Mr. Bright, have an important task to accom-
plish and everything you need to accomplish this task except teaching
know-how. You aye like a good plumber who has all the tools he needs
for the job except one. We will try to supply you with this tool so that
you will have all the confidence and ability you need to perform your task
completely.

Turn to frame 26 for your next question.



(from Frame 22)

YOUR ANSWER: This program was developed to replace other mears of
teacher training

Once you examined this answer, I think you will realize why it is
not correct It would be impossible to replace all other programs of
teacher training with one programmed course. Ycu need help now; you
do not have time to go to a school for instruction. We cannot offer every-
thing you need to know. All we can do is to give you some useful hints
that will make your job easier and your teaching more effective.

With this in mind, return to frame 22 and select she correct answer .

(from Frame 24) 26

What is the most important advantage of this program?

FRAME NO.

it replaces instructors. 18

It doesn't cost me anything. 21

It allows me to progress at
27my own speed.



Program Goal 3.1 - Unit D
Form #1

Aptitudes

Student's Name Date

Identify at least three (or more) occupations in which you are interested and
in which it is likely that you would be successful according to your aptitude
test results.

2.

3.

4.

5.

Write a brief paragraph on which of the occupations you listed are most
interesting and/or appropriate for you, and why.
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Program Goal 3.1 - Unit 0
Form P2

Skills Inventory

Student's Name Date

As a result of class discussion on occupational skills, list your own skills,
beginning with the skill in which you have greatest ability and continuing to
the skill in which you have only a little ability.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Which of these skills do you think will he of greatest use to you in an

occupation which interests you?

What other skills would you like to develop? Where and how can you

develop them?
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UNIT E - WORKING PREFERENCES

Estimated Completion Time of 2r minutes

Activities

1. As an introduction to Unit E and to encourage students to take nart in
class discusion, the following information may he presented to the class:

Some people are basically outgoing and prefer to he in the
company of others most of the time. They enjoy talking with
people and are never at a loss for words. They may even find it
a special challenge to convince others to see things their way.
Such people often make good salespersons and gain much personal
fulfillment from this work. Others are not so socially inclined
and prefer to be alone much of the time, or Perhaps in the company
of only one or two others. These people are usually less talka-
tive, less persuasive. They seldom make good salesmen. many of
us have personalities somewhere between these two rather
extreme types.

Some occupations require that you work directly with other
people a great deal of the time while other occunations allow
infrequent contact with others. Some occupations also require
that you work with data, things, or ideas. Whether you are
satisfied with a career will depend, in part, upon whether you
are well-suited to its demands for working with people, data,
things, ideas, or combinations of these relationships.

2. As a group discussion activity, each person in class is to explain why he
thinks he would be most satisfied in an occupation which calls for him to
work in one of the following categories:

FREQUENT CONTACT WITH PEOPLE LITTLE CONTACT WITH PEOPLE

a. Working with DATA only a. Working with DATA only

b. Working with DATA & THINGS h. Working with DATA /4 THINGS

c. Working with DATA, THINGS,& IDEAS c. Working with DATA, THINGS,& IDEAS

d. Working with THINGS & IDEAS d. Working with THINGS A IDEAS

e. Working only with IDEAS e. Working only with IDEAS

f. Working only with THINGS f. Working only with THINGS

3. After completion of the discussion, students are to complete Form #1 on
the following page which can be duplicated for class use.
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Program Goal 3.1 - Unit E
Form ill

Working Preferences

Student's Name Date

As a result of your class discussion and your own feelings about yourself,
do you think that you would enjoy working in an occupation in which you have
freauent contact with people you do not know?

Would you enjoy working in an occupation in which you work with ten or
more people on a regular basis?

Would you enjoy working in an occupation in which vou work closely only
with twc or three other people on a regular basis?

Would you enjoy working in an occupation in which most of your duties and
responsibilities are carried out alone?

Indicate by writing 1 for your first choice, 2 for your second choice,
etc.,in the spaces before each statement concerning working relationships:

Working with data only.

Working with data and things.

Working with data, things, and ideas.

Working with things and ideas.

Working only with ideas.

Working only with things.
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UNIT F A7TIT!IDES

Estimated Completion Time of One 5C49nute Perior

Activities

1. As a group, students are to complete the Attitudinal Inventory on the
following pages which can be duplicated for class use. To Prepare the
class for this activity, the followino material may he nresented:

Of the hedinnino and vouna workers who lose jobs. by far
the greatest cause of the job losses is their lack of an attitude
which the employer feels is appropriate. If your own values are
not compatible with what your employer feels is important to
carrying out your occupational resnonsihilities, vo Probably won't
have a job very long. To help you appraise your own attitudes
toward other people, complete the additudinal irventory nrovided.

2. Following the completion of this inventory, students are to score their
own forms. A brief discussion of the significance of these inventories
to probable success on the job may he beneficial.

3. To dramatize the affect of workers' attitudes on the job, the following
situation may be presented by assigning roles to individual students:

John is the manager of a local drive-in hamburger stand.
Larry has been working for John in the eveninos and week-
ends for about a year. Larry has learned to fry hamburgers,
make malts and shakes, take orders, make change rapidly,
and is sometimes left in charge of the business. Because of
an increase in business, John e7-!cided to hire another part-
time boy for the evenings. Of several boys who anplied for
the job, Pichard was hired. During the interview, John
briefly mentioned some of the duties Pichard would be
expected to assume, but John did not refer to the necessary
cleaning up which reauired about half-an-hour after closino
each night. During the first three days at work, Pichard
performed his duties well but left all the cleaning up to
Larry. Larry didn't think this was fair and mentioned it to
John. John calls Larry aside and reouests that he do his
share of the cleaning, but Larry feels he was not hired to
do clean-up work.. (Students act out the parts and either
resolve the problem or Richard is fired.)



Program Goal 3.1 - Unit F
Form #1

Attitudinal Inventor 4

Student's Name Date

This inventory is designed to help you appraise your own attitudes toward
others. Perhaps you will get a glimpse of yourself as others see you

Read each question and answer honestly. Write the number that represents

your answer in this way: 5=definitely yes; 4=mostly yes; 3=undecided;

2=mostly no; 1=definitely no.

ANSWERS

1. Do you make new friends easily?

2. Do you refrain from being a complainer?

3. Are you careful not to interrupt when another person is speaking?

4. Can you be optimistic when others around you are depressed?

5. Do you refrain from boasting or bragging?

6. Do you control your temper?

7. Are you genuinely interested in the other person's point of view?

8. Do you speak well of your employer (if employed)?

9. Do you keep the same friends for years?

10. Do you feel well most of the time?

11. Do you use proper English?

12. Do you keep promises?

13. Are you at ease with the opposite sex?

14. Do you have good table manners?

15. Do you organize your work and keep up with it?

4Grady Kimbrell and Ben S. Vineyard, Succeeding in the World of Work
(Illinois: McKnight & McKnight Publishing Company, 197-6), pp7-711-1177-
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Attitudinal Inventory (Continued)

VS,

16. Do you get along well with your parents?

17. Do you readily admit your mistakes?

18. Can you be a leader without being bossy?

19. Is it easy for you to like nearly everyone?

20. Can you stick to a tiresome task without being prodded?

21. Do you finish each task you begin?

22. Do you realize your weaknesses and attempt to correct them?

23. Can you take being teased?

24. Do you avoid feeling sorry for yourself?

25. Are you courteous to your fellow workers and classmates?

26. Are you usually well groomed and neatly dressed?

27. Are you a good loser?

28. Do you enjoy ajoke even when it is on you?

29. Do you like children?

30. Do you keep your own room in good order?

31. Are you aware of the rules of etiquette?

32. Do you refrain from giving alibis?

33. Are you tolerant of other people's beliefs?

34. Do you respect the opinions of your parents?

35. Do you introduce people easily and correctly?

36. Do you refrain from pouting when things go differently than
you would like?

37. Are you a good listener?

38. Can you speak before a group without feeling self-conscious?

39. Do you like to attend parties?

40. Are you the kind of friend you expect others to be?

41. Do you accept compliments and gifts graciously?
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Attitudinal Inventory (Continued)

41. Do yon accept compliments and gifts graciously?

42. Can you disagree without being disagreeable?

43. Do you like to give parties?

44. Are you on time for social engagements?

45. to you generally speak well of other people?

46. no you usually take criticism without being resentful or
feeling hurt?

47. Are you careful to pay back all loans, however small?

48. Are you always on time for your classes in school?

49. Does your voice usually sound cheerful?

50. Do you work well with those you dislike?

51. Do yov contribute to the conversation at the family. dinner
table?

52. Do you try as hard to get along well with your family as with
your friends?

53. Do you like people who are much older than you?

54. Are you pleasant to others even when you feel out of sorts?

55. Are you free from prejudices?

There are 55 questions; a perfect score would be 275. If you rate from:

250 - 275 You're too good to be true.

200 - 249 Your attitude toward others is commendable.

130 - 199 Your attitude needs improvement in certain areas.

Below 150 You need a general overhauling:
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UNIT C - SUCCESS MOTIVATION

Estimated Completion Time of SO minutes

Activities

1 ns a class activity, the meaning of success motivation and its rclatinn-
shin to Present school activity may be discussed. To introduce tkis
sublect, the following material may be presented to the class:

Success iS the proaress reallTaticr wo-tnwbile noels.
Ti..ose who orogressively realize worthwhile doals. uho ark success-
fol, all have one thiro in common: a 1,sire te succeed: This is
the one most common characteristic ?"'Ong the most successful youro
men and wcmen in a recent survey. The degree to which vou pro
success motivated is indiceted partly by the rradesquou have
attained and your attendance in school. These also have srecial
significance when considering -onssible career goals because many
careers require years of post-high school education. Pnwever,
unless you have set some realistic, worthwhile goals, it is not
likely that your success motivation will be at a high level. If

you know where you are going, you have a better chance of petting
there: Success and anal setting are dependent uonn each other.
Unless you have set some arrropriate goals, you will not likely
he highly motivated--and unless you are achieving in school,
certain goals soon become unrealistic for you.

Upon completion of the discussion, students are to comelete Form .11,

Success Motivation, on page 77 which can be duplicated for class use.

Students are to discuss the advantages of accomplishing certain goals
before accomplishing others. This activity may he introduced by
oresenting the following material to the group:

The education you desire will depend upon your success
motivation in school and year career goal. The education you
can afford financially will depend upon certain oriorities. The
list of behavioral activities we will discuss represents goals
which require decisions of priority by Young nennle.

a. Begin full-time work

b. Get married

c. Rent an apartment

d. Buy a car

PERSONAL GOALS

-75-



P. Buy a home

Puy furniture

c. Continue your education

Enter military service

:-o7nletior of the discHssion, students should comnlete corm e='2.
oersonal Goals, on pane 72. which can be dunlicated for class use.



Program Goal 3.1 - Unit G
corm

Success Motivation

Student's Name Date

What is your overall grade average in school?

Of all the classes you hive taken in school, which have been your
favorites, and what grades did you earn in them?

CLASSES GRADES

Write a paragraph explaining:

1. How you will know when you have become successful.
2. How motivated you are to succeed.
3. Whether, how, and when you may become motivated to a greater

extent than you are now.
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Program Goal 3.1 - Unit G
Form 112

Student's Name

Personal Goals

Date

As a result of the class discussion and your own feelings about your ner-
sonal goals, list the following eight personal goals in the order you hope to
accomplish them: first, second, etc.

1. Begin full-time work 5. Buy a home

2. Get married 6. Buy furniture

3. Rent an apartment 7. Continue my education

4. Buy a car 8. Enter military service

YOUR PRIORITIES

1.

2.

3.

4.

5.

6.

7.

8.

Considering the list of priorities which you have just completed, how long
do you feel you wish to delay taking full-time employment?

How much post-high school education do you realistically desire and
expect?

How much will this education cost you?

How do you expect to pay for this education?



PROGRAM GOAL
3.2 (E and G) Identify a variety of possible
career choices for you and group them into
occupational clusters

UNIT A - OCCUPATIONAL RELATIONSHIPS

Estimated Completion Time of 25 Minutes

Activities

1. Based upon what class members have learned about their occupational
interests, their values and lifestyle aspirations, and their aptitudes,
students are to list at least four unrelated occupations on Form #1,
Occupational Relationships, (to be duplicated from the following nage)and
indicate to which of the fifteen occupational clusters each
occupation belongs.

2. Students are to identify at least one alternate occupational choice
which is related to the four occupations identified first. These are
also to be listed on Form #1.
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Program Goal 3.2 - Unit A
Form #1

Student's Name

Occupational Relationships

List at least four unrelated occupations which SE considering
your interests, values and lifestyle aspirations, odes. Then indicate
which of the fifteen occupational clusters listed at the bottom of the page
encompasses each occupation.

2.

3.

4.

5.

OCCUPATIONS OCCUPATIONAL CLUSTERS

Identify at least one alternate occupational choice which is related to the
ones identified above.

2.

3.

4.

5.

RELATED OCCUPATIONS

OCCUPATIONAL CLUSTERS

A. BUSINESS AND OFFICE OCCUPATIONS
B. MARKETING AND DISTRIBUTION OCCUPATIONS
C. COMMUNICATIONS AND MEDIA OCCUPATIONS
D. CONSTRUCTION OCCUPATIONS
E. MANUFACTURING OCCUPATIONS
F. TRANSPORTATION OCCUPATIONS
G. AGRI-BUSINESS AND NATURAL RESOURCES OCCUPATIONS
H. MARINE SCIENCE OCCUPATIONS

ENVIRONMENTAL CONTROL OCCUPATIONS
J. PUBLIC SERVICES OCCUPATIONS
K. HEALTH OCCUPATIONS
L. HOSPITALITY AND RECREATION OCCUPATIONS
M. PERSONAL SERVICES OCCUPATIONS
N. FINE ARTS AND HUMANITIES OCCUPATIONS
0. CONSUMER AND HOMEMAKING-RELATED OCCUPATIONS
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PROGRAM COALS
3.2 (V) Explore the current and emerging opportunities for
employment in your present assignment and for advancement
within related occupations

3.3 (F) Fxplpre the current and emerging onnortunities for
emnloyment in selected careers

3.3 (G) Explore the current and emerging opportunities for
emnloyment in the cluster of occupations related to your
present employment

UNIT A - RESEARCHING OPPORTUNITIES

Estimated Completion Time of Two 50-Minute Periods

Activities

1 Using such sources as the Occupational Outlook Handbook, Bulletins from
the Department of Labor and the Department of Human Resources Develop-
ment, etc., students are to research the current and emerging
opportunities for employment in two related occupations of the student's
choice. This data is to be recorded on Form #1, Current and Emerging
Opportunities, which may be duplicated from the following page for
class use.

2. Students are to delineate current and emerging opportunities in occuna-
tions of their own selection by preparing a large bar graph. The size of
the cardboard material on which the graph is to be drawn will determine
how many students can take part in this activity together.

Alternate Activities

3. Students are to interview two working adults in each of two selected occu-
pations to determine the workers' views of current and emerging opportuni-
ties for employment in their respective fields. This data is to be
recorded on Form #1 which may he duplicated from the following page for
class use.

4. Based upon the data collected in the previous activity, each student is to
present a brief oral report, using the chalkboard to illustrate current
and emerging opportunities locally, statewide, and nationally in the occu-
pations he has researched. Current opportunities should be compared with
anticipated needs during the next five years.



Program Goals 3.2 (V), 3.3 (E and G) - Unit A

Form #1

Current and Emerging Opportunities

Student's Name Date

As a result of your research and class activities, list two occupations
in which you are interested and indicate wheth he opportunities are great
or limited locally, statewide, and nationally. , indicate whether each
occupation will require a growing number oi work during the next five years.

(Name of first occupation) (Name of secogOccupation)

Opportunities locally are: Opportunities locally are:

Great Great

Average Average

Limited Limited

Opportunities elsewhere in Opportunities elsewhere in
California are: California are:

Great Great

Average Average

Limited Limited

Opportunities elsewhere in Opportunities elsewhere in
-the United States are: the United States are:

Great Great

Average Average

Limited Limited

Opportunities in this occupation I Opportunities in this occupation
seem to be: seem to he:

Increasing

Decreasing
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PROGRAM GOALS
3.3 (V) Identify the educational and training
requirements of your present employment and
compare them to the requirements for advance-
ment within related occupations

3.4 (E) Identify the educational and training
requirements of cnlortPcl 'ers

3.4 (G) Identli, one educational and training
requirements of your present employment and
compare these to the educational and training
requirements of other careers

UNIT A - RESEARCHING REOUIREmENTS

Estimated Completion Time of Two 50-Minute Periods

Activities

1 Using such sources as the Occupational Outlook Handbook, Bulletins from
the Department of Labor and the Department of Human Resources Development,
etc., students are to research the educational and training reouirements
of the occupations selected. This data is to he recorded on Form #1,
Educational and Training Requirements, which may he duplicated from the
following page for class use.

2 Students are to delineate educational and training renuirements of all
occupations researched by preparing a horizontal bar graph on a large
piece of cardboard. Several sections of cardboard will he required for
a class of 30, with four to six students working on each section. The
sections may then be fastened together for display.

Alternate Activities

3. Students are to interview two working adults in each of two selected
occupations to determine the workers' views of the educational and
training requirements of their respective fields. This data is to he
recorded on Form #1 which may he duplicated from the following nage
for class use.

4. Students should be assigned in groups of three or four, according to
related occupational interests, in order to present a series of short
Panel Presentations and discussions concerning the educational and
training requirements. The basis for the panel presentation will he the
information recorded as a result of students' interviews with workers in
the occupational fields which interest them.
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Program Goals 3.3 (V), 3.4 (E and Unit A
Form #1

Educational and Training Requirements

Student's Name Date

Based upon your research and your class activities, list two occupations
in which you are interested and indicate the educational and training require-
ments for: (1) the beginning worker, and (2) for advancement in this
occupation.

-Name of first occupation) --Fame of second occupation).-
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PROGRAM GOALS
3.4 (V) Compare the educational and training
renuirements needed for advancement within occu-
pational areas related to your present assignment
to your potential for success in them

3.5 (E and G) Compare the educational and training
requirements of a variety of careers to your
potential for success in those careers

UNIT A - CAREER PROFILE ANALYSIS

Estimated Completion Time of One 50-Minute Period

Activities

1. Determining whether a career goal is realistic and appropriate for a
person is an individual matter. Rased upon the information and
experiences obtained during his related instruction in work experience
education, each student is to complete Form #1, Career Profile
Analysis, which may be duplicated from the folloT/TFICITTage for class use.
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Program Goals 3.4 (V) and 3.5 (E and G) - Unit A
Form #1

Career Profile Analysis

Student's Name Date

Based upon your occupational research, class activities, and the informa-
tion recorded previously on the forms provided for students included in this
chapter, complete the following profile information:

A. My top three interest areas according to the interest inventory were:

1.

2.

3.

B. My favorite leisure-time activities and hobbies are:

1.

2.

3.

C. My top five values are:

1.

2.

3.

4.

5.

D. My strongest aptitudes seem to be:

1.

2.

3.

E. Occupational skills.which I now possess or am interested in learning are:

1.

2.

3.

4.
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Career Profile Analysis (Cont4nued)

F. I prefer to work with (indicate first, second, third choice):

Large numbers of people that I do not know

More than ten other people on a regular basis

Only two or three other people on a regular basis

Alone most of the time

G. I prefer to work with:

Data (information) only

Data and things

Data, things, and ideas

Things and ideas

Ideas only

Things only

H. My attitude toward people seems to indicate that I might be most success-
ful . . . (this is an open-ended question; write whatever you feel best
completes the statement):

I. The degree to which I am success motivated would probably allow for si:ccess
in such occupations as , and

, but I might have difficulty sticking it out to
become successful in such occupations as or

J. The two occupations which, at this time, seem interesting to me are
and

K. Some of PY personal goals are:

1.

2.

3.

4.

5.
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Career Profile Analysis (Continued)

In what ways are your personal goals compatible with the two occupa-
tions yoJ listed in question 3?

L. The gememd for workers in these two occupations during the next five years
appears to be:

M. Some 04r- the duties and responsibilities of these occupations are:

---TNilinFErfirst occupation)

...

Beginmmg salary for a full-
time worker in this occupation
is: $ per month.
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Beginning salary for a full-
time worker in this occupation
is: S per month.
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Career Profile Analysis (Continued)

After working in this occupa-
tion for five years, the best
workers earn about
S per month.

After working in this occupa-
tion for five years, the hest
workers earn about

per month.

N. In order to meet the educational and training requirements of the occupa-
tions listed, it will be necessary for me to:

0. Of the two occupations which I have considered,
seems like the best choice for me. I feel that it is a realistic,
appropriate goal for me: yes no

If it is not a good choice, I thinkT. would like to have more informa-
tion on these occupations:

2.

3.



UNIT B - CHECK-UP CONFER:" .E

Estimated Zompletion Time of One 50-Minute Period

Activities

1. Each student is to arrange for a conference with his counselor for the
purpose of discussing whether either of the careers he researched in
Unit A for program goals 3.2 (V), 3.3 (E and G) is realistic and
appropriate for him.

2. As a result of the conference, each student should make a tentative
career decision and formulate plans for working toward that goal. These

plans should be outlined on Form #1, Tentative Decision and Educational
Prescription, which may be duplicated from the (allowing page for
class use.
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Program Goals 3.4 (V) and 3.5 (E and G) - Unit B
Form #1

Tentative Decision and Educational Prescription

Student's Name Date

After reviewing with my counselor all pertinent information about me, and
relating it to the data researched on several careers,these occupations seem
most appropriate and realistic for me:

2.

3.

As a result of discussion with my counselor, I plan to enroll in the following
courses while still in high school:

After completion of high school, I plan the following educational program:
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CHAPTER IV

THE GOAL OF INTERPERSONAL RELATIONS

GOAL 4.0 RELATE IN A POSITIVE MANNER TO WORK EXPERIENCE
EDUCATION SPONSORS, TO EMPLOYERS AND THEIR

EMPLOYEES, AND TO THE PUBLIC SERVED

PROGRAM GOALS
4.1 (E) Demonstrate understanding of the renuirements for
personal grooming and dress in a variety of work environments

4.1 (G) Maintain the personal grooming and dress renuired in
your present work environment

4.1 (V) Maintain the personal grooming and dress renuired in
the work environment of a selected career

UNIT A - GROOMING GAME

Estimated Completion Time of One 50-Minute Period

Activities

1 The students will act as contestants on a nuiz show. The instructor will
divide the class eaually into two teams: Team A and Team B. Fach team
will have both boys and girls as participants. one student will he
selected to act as scorekeeper and timekeeper. A score card is provided
on nage 94. Should this result in uneven numbers in the teams, the jobs
of scorekeeper and timekeeper can be divided to accommodate two students.



2. Using a format similar to a television nuiz show, the instructor, as
moderator, will give each student a nuestinn to answer. Should the
student fail to respond correctly within 30 seconds, the same nuestion
will be given to the corresponding student on the onnositp team. Should
this student fail to give the correct response, the nuestinn will he
offered to the next student on the first team, and so on. The correct
answer earns one point for the team. Should the opposite team challenge
an answer and give a correct response, that team will he aiven the point.
Should they fail to challenge correctly, that team will lose one point.

3. The team with the most points at the end of the question period will he
declared the winner.

Resources

1. A list of appropriate ouestions and possible correct answers are pro-
vided on pages 95-99.

2. The score card is on page 94.

3. Stopwatch or timeclnck



Score Card for the Grooming Game

TEAM A TEAM B

1. 21. 41. 1. 21. 41.

2. 22. 42. 2. 22. 42.

3. 23. 43. 3. 23. 43.

4. 24. 44. 4. 24. 44.

5. 25. 45. 5. 25. 45.

6. 26. 46. 6. 26. 46.

7. 27. 47. 7. 27. 47.

8. 28. 48. 8. 28. 48.

9. 29. 49. 9. 29. 49.

10. 30. 50. 10. 30. 50.

11. 31. 51. 11. 31. 51.

12. 32. 52. 12. 32. 52.

13. 33. 53. 13. 31. 53.

14. 34. 54. 14. 34. 54.

15. 35. 55. 15. 35. 55.

16. 36. 56. 16. 36. 56.

17. 37. 57. 17. 37. 57.

18. 38. 58. 18. 38. 58.

19. 39. 59. 19. 39. 59.

20. 40. 60. 20. 40. 60.

Team A Total: Team B Total:
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Questions and Answers for the Grooming Game

QUESTION

1. If we speak of physical health,
what do we mean?

2. Does physical health have anything
to do with grooming? If so, what?

3. Would you consider a daily bath or
shower a part of maintaining
physical health?

4. If you were compiling a list of
things to be done daily for
maintaining physical health, name
one item on your list.

5. Name another.

6. Name another.

7. Name another.

R. Name another.

9. Name another.

10. Name another.

11. There are four different types of
situations for which a person
would dress. That is, four differ-
ent kinds of grooming. Can you
name one?

12. Name another.

13. Name another.

14. Name another.

POSSIPLF ANSWFP

1. The ability to care for and
maintain tne human body in
the most healthful way.

2. Yes. in he well-groomed, a
person should reflect good
physical health.

Yes. Fody cleanliness is
essential to good health and
grooming.

4, 5, 6, 7, 8, 9, 10

Any of the following acceptable:

Wel l- rested

Use of deodorant
Brushed teeth
Clean breath
Clean and combed hair
Clean complexion
Clean nails and hands
Clean shaven/neat make-up

11, 12, 13, 14

Any of the following acceptable:

Dress for work
Dress for nlay
Dress for school
Dress for social activities

15. What do we mean by appropriate 15. A person being dressed suitably
dress? for what he is doing.
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Ouestions and Answers (continued)

16. What is the best way to
determine what dress is appro-
priate for a particular job?

17. There are certain things that are
appropriate to all kinds of dress.
If you were compiling a list of
standards for determining appro-
priate dress, name one of the
requirements on your list.

18. Name another.

19 Name another.

20. Name another.

21 Name another.

22. Name another.

23 If you were setting up a schedule
for grooming preparation, what
things could be done best at
night in getting ready for the
following day? Name three things.

24 What things must be done in the
morning?

25. What reasons could an employer
find that would make him reluct-
ant to hire a man with long hair
or a beard?

26 Which job situations might warrant
mod dress?

27. What do you feel are the elements
of good grooming that are most
neglected? Why?
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16. Either ask the employer what
he desires in dress or observe
other employees and see how
they dress.

17, 18, 19, 20, 21, 22

Any of the followina accentahle:

Clean socks/stockings
Clean underwear
Clean outer-wear/garments
neat and pressed

Fhoes polished and well-heeled
Clothes color-coordinated and

fashionable-figure flattering
Appropriate ties and accessories
Style

23. Insuring garments are clean
and pressed

Laying out stockings, underwear,
etc.

Shining shoes

Color-coordinating clothes

24. All personal groomina

25. For safety or health standards
and customer attitudes

26. Fashion designer, clothing
salesman, teacher, dance
instructor, hair dresser, model

27. Clean hands,nails, hair, feet,
body odor, clean breath, etc.
(Answers can include almost any
physical health or grooming
standard.)
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'uestions and Answers (continued)

28. What type of occupation would 2R.

probably be associated with a
business suit?

29. What type of occupation would
probably be associated with
a sport jacket and tie?

Banker, undertaker, priest,
minister, maitre de., office
executive

29. Salesman, teacher, office
executive

3n. What type of occupation would 30. Student, office worker, factory
probably be associated with worker
skirt and blouse?

31. What type of occupation would
probably be associated with
overalls or work clothes?

32. What type of occupation would
probably be associated with a
uniform?

33. What type of occupation would
probably be associated with
safety apparel?

34. Pick two (2) aspects of grooming
or dress that are essential for
each of the following occupations:
(Example: Farming is the occupa-
tion. Two aspects of grooming
and dress would be overalls and
hat, and work shoes.)

Raker is the occupation.

35. Dairyman is the occupation.

36. Fireman is the occupation.

37. Librarian is the occupation.

38. News reporter is the occupation.

31. Mechanic, farmer, carpenter

32. Pilots, steward or stewardess,
military service, waitress,
station attendant, police, etc.

33. Welder, telephone lineman,
construction worker, etc.

34. Clean clothes, white apron,
hat, clean hands and nails

35. overalls or work clothes, heavy
work shoes or hoots

36. Fireproof and waterproof outer-
wear, hard hat, boots

37. Sport shirt and slacks, or
skirt and blouse, walking shoes

38. Sport jacket, tie, dress with
minimum of accessories or ladies
suit

39. Service station attendant is the 39. Uniform and cap, work shoes, or
occupation. work clothes
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Ouestions and Answers (continuer+)

40. Waitress is the occupation.

41. Nurseryman is the occupation.

42. Maid is the occupation.

43. Secretary is the occupation.

44. Bank teller is the occupation.

45. Security guard is the occupation.

46. Saleswoman in a department store
is the occupation.

47. Salesman in a department store
is the occupation.

48. If you are applying for a job,
what is the most suitable
attire to wear?

49. If you are a very tall person,
which direction should the lines
of your clothing emphasize?

50. Even good and expensive clothes
can look tacky. Name at least
two (2) things that can contri-
bute to a tacky or unkept look.

51. For what kind of a job would
goggles be used?

52. For what kind of a job would a
face mask be used?

53. For what kind of a job would
a hair net be used?

40. Uniform, walking shoes, apron

41. Uniform or work clothes, hats,
cloves and boots

4?. Uniform, apron, and can

41. Suit or skirt and blouse,
hosiery

44. Suit or skirt and blouse,
hosiery, conservative dress.
Some banks furnish uniforms or
smocks.

45. Uniform, cap, gun

46. Conservative dress or smartly
tailored suit, usually fairly
neutral colors. Hosiery, shoes
that are comfortable.

47. Sport jacket or suit, tie,
shined shoes

48. Something business-like and
generally conservative. Cloth
should be neat, clean, and
flattering.

49. Horizontal or the width, since
it would tend to reduce the
emphasis on height.

50. Loose threads
Not pressed
Not clean
Poor fit--not form-flattering
Wrong color combinations
Not flattering style or colors
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51. Grinder, drill press operator

52. Welder

53. Waitress, machine onerator



nuestions and Answers (continued)

54. For what kind of a job would
a breathing mask be used?

55. For what kind of a job would
gloves be used?

5F. For what kind of a job would
a rubber apron he used?

57. For what kind of a job would
a hard hat be used?

For what kind of a job would
hard shoes he used?

59. If you wished to accent your
height and not your width,
which way should the stripes
in your clothing go?

54. Painter, diver

Ctppl worker, gardener, Pty.

5E. Chemist

57. Bridge, road, and building
construction

58. Construction worker, dairy and
farm worker

59. Up and downnot horizontal

Fn. Why should girls not wear 60. 'rooming is done in the privacy
curlers when out of the house? of one's home and not in public.



UNIT B - COSTING A MODEL WARCROrE

Estimated Completion Time of nne 5n-minute Period

Activities

1. The students will develop and cost a model wardrobe of appropriate dress
and accessories suitable for use at work, at school, for play, and for
social activities.

2. The instructor will divide the class into four groups insuring that both
boys and girls are included in all groups. nne student in each group
will be selected to act as a recorder for his group. Each group will he
assigned one of the following grooming topics:

a. Appropriate dress for work
b. Appropriate dress for school
c. Appropriate dress for play
d. Appropriate dress for social activities

3. Each group will compile a list of appooriate dress, including accessories,
for both boys and girls for the grooming topic assigned the group. Where
possible, the lists compiled by each gratin will have colors, styles, and
fabrics for the items of dress.

4. The items on the lists should then he given 3 dollar value.

5. After each group has completed its list, the group recorder will place
the group's findings on the chalkboard.

6. The class, as a group, will then pick items which can he used in more
than one type of grooming. Together, they will establish a model wardrobe
for both a boy and a girl.

7. When the dollar values are placed on the items of clothing and totalled,
the students will have some idea as to the cost of a wardrobe for both
boys and girls.

Resources

1. Fashion magazines for both men and women

2. Local newspaper advertisements for clothing prices and styles

3. Mail-order catalogues
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UNIT C - PANEL PPFcrNTATION fl' r,PoomiNr,

Estimated Creletior TirP r'4 Two 5inute vPrinds

1. P panel of professionals, such as office managers, store managers, per-
sonnel managers, etc., selected hy the students, will make a class
presentation on various oreering standards acceptable to their tune of
business. The instructor will lay the groundwork for the students by
discussing techninues for selecting resource nersons, letter-writing
techniques (an excellent time to teach the business letter), and tonic
nuestions ta be furnished to the resource person.

2. The instructor will divide the class into four committees. Each committee
will be given one of the following tonics:

a. Grooming requirements for office occupations
b. Grooming renuirPments for service occupations
c. Grooming reouirements for manufacturing occupations
d. Grooming requirements for retailing occupations

3. Students in each committee will be asked to compile a list of nuestions
they may have regarding the groominn renuirements for their given tonic.
The list should also include questions regarding the reasons for speci-
fic types of grooming.

4. The students will also compile a list of individuals who they feel
would best represent their tonic professionally, such as personnel mana-
gers, store or department managers, etc.

5. Each committee will then select one individual from its list of pro-
fessionals to invite as a panelist for a class presentation.

6. Each committee will compose a letter to the individual selected to
Present its topic, inviting him to participate with the others in a nanel
presentation to the class. The letter should include some of the nues-
tions raised by the committee and ask the speaker to comment on the
nuestions during his presentation.

7. The panel presentation should he scheduled at least one or two weeks after
the initial planning and letter-writing have been completed. The panel-
ists should be given seating at the front of the room and each panelist
should be given sufficient time to make his presentation.



R. A -uest4cin and answer period should be nrovided followina all of the
pr,,-orraricns. :t shculd be made clear to the students that the reouire-
mP nr croorrina are based on the occupation. This it also an
excellenr time for the students to exrlore the reasons behind certain
aroominq requirements that may annear to be unimportant or unnecessary
to the students.

Pesources

1. Tyoewrit- 3 books or other sources for samples of business letters

2. Community representatives as nanelists
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UNIT C - EVALUATInN nF GPonvING

Estimated Completion Time of one 5n-minute Period

Activities

1. The students will be evaluated by each other for annrooriate grooming on
the basis of the groomino check-list. In preparation for the class
period, the instructor will have directed each student to come to class
groomed for his narticular job, or in the case of no lob, for a lob he
would like to have.

2. The instructor will divide the class into six grouns. Fach croup will
act as an evaluating team and each student will also act as a model.
Groups 1 and 2 will work together, as will Groups 3 and A, and
Groups 5 and 6.

3. As each student of Group 1 acts as a model, each student of Groun 2
will evaluate his grooming by using Form #1, Grooming Check List for men,
on page 104, or Form #2, _G_r_onmmi_ng Check List for Women, page 103, as
appropriate. Simultaneous y, the students of Groups 3 and 5 will also
act as models while the students of Groups A and r will act as evalua-
tors. When each student of Grouns 1, 3, and 5 have been evaluated, the
groups will switch roles with their partner croup and the students of
Groups 2, 4, and 6 will be evaluated by the students of Groups 1, 3, and
5 respectively.

4. If the student who is modelling is groomed appropriately for his job, the
student evaluating him will place a plus (4-) mark on the check list for
those areas of appropriate grooming, a minus (-) mark on the check list
for those areas of inappropriate grooming, and a zero (n) mark on the
check list for those areas which are not applicable to the student's
grooming.

5. After a student has completed his modelling assignment, he will be given
the check lists by the evaluators and will be able to determine how
others see him. Hopefully, the student will profit from the evaluations
and strive to make the minus marks, plus marks.



Program Goal 4.1 - Unit D
Form *1

Student's Name:

A. HAIR

B. FACE

Grooming Check List for men

1. Clean hair?

2. Neatly combed?

3. Trimmed?

4. Appropriate length?

5. Dandruff?

-1_
t. Clean shaven?

C. HANDS

D. FEET

2. Neatly trimmed face
hair?

3. Clear complexion?

1. Nails short and clean?

2. Hands clean?

3. Rings not gaudy?

1. Shoes

a. Harmonize with outfit?

b. Polished?

c. In good repair?

d. Appropriate style?

2. Hosiery

a. Harmonizing color?

b. No holes?

D. DRESS

Pate:

1. Is student's dress
anpropriate for his
job?

E. CLOTHING

1. Clean of dirt and
spots?

2. Not frayed?

3. All buttons sewed on
all garments?

4. Clothing neatly
pressed?

E. ACCESSORIES

1. Tie clean?

2. Tie conservative
color and style?

3. Tie neatly tied?

4. Handkerchief clean?

Totals: Plus (+) Marks
Minus (-) Marks

Zero (0) Marks



Program Goal 4.1 - Unit D
Form i2

Grooming Check List for Women

Student's Name: Date:

A. HAIR

B. FACE

11. Clean hair?

2. Neatly arranged in simple appropriate style?

3. If tinted, are dark roots showing?

4. No dandruff?

11. Minimum makeup neatly applied?

2. No false eyelashes?

3. No hew': mascara or eye shadow?

4. Complexion clear?

5. Eyeglasses of complementary style?

C. HANDS

11. Clean?

2. Nail polish neatly applied
and not chipped?

3. Nails not too long?

4. Rings not gaudy?

D. FEET

1. Shoes harmonize with outfit?

2. Shoes in good repair & polished?

3. Heels of suitable height?

4. Hosiery free of runs and snags?

5. Hosiery well-supported without
wrinkles?
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Grooming Check List for Women (Continued)

E. DRESS

F.

1. Is student's dress appropriate for her job?

2. Is student's dress appropriate for her age?

CLOTHING

1. Suitable support undergarments?

2. Tailored dress or suit?

3. Clothing not transparent?

4. Clean of dirt and spots?

5. Hemline stylish but modest?

6. Hemline in good repair?

7. Clothing not too tight?

8. Clothing not too loose?

9. Clothing in good repair?

10. Clothing neatly pressed?

G. ACCESSORIES

1. Modest use of jewelry?

2. Matching handbag of medium size?

Totals: Plus (+) Marks
Minus (-) Marks
zero (0) Marks
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UNIT E - PERSONAL HAIR CAPF

Estimated Completion Time of Two 50-minute Periods in one block of time.

It is recommended that if this block of time cannot he arranged during the
school day that other arrangements for the time be made at the beginning of
the school day or during the evening.

Activities

1. The instructor will invite three or more hair stylists to meet with the
class; at least one of these stylists to be a male who styles men's hair
and two or more female hair stylists.

The purpose of this exercise is to utilize professional hair stylists to
instruct the students in the importance of proper styling and grooming of
the hair.

2. Pre-Assessment:

All class members receive a sheet of paper containing drawings of faces
that are typical of those illustrated in personal grooming instructions.
These are provided on Form #1 on page 109.

a. Students will be instructed to select the drawing which most
closely represents their facial characteristics by placing
an "X" under that drawing.

b. The students will be instructed to list five factors they should
consider when they style and groom their hair to complement the
rest of their body, as well as their personality, to gain maxi-
mum effectiveness of their personal assets.

3. The class will meet as a group to view an audio-visual aid that relates
to the importance of personal grooming when seeking employment. Sugges-
tions are given under Resources on the following page.

4. The instructor will have organized the visiting stylists into a panel to
discuss the visual aid presentation, as well as personal grooming in
general and care of the hair in detail. This panel presentation will
require 20-25 minutes.
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5. At the termination of the panel discussion, the male stylist will meet in
a separate room with the boys and the female stylists will meet with
girls enrolled in the class.

Through prior arrangement, the male hair stylist will select two boys
who have long hair and are willing to have it styled as a class demon-
stration. During the demonstration the stylist will explain what he is"
doing and why this is appropriate. This will help to develop a rationale
for boys to want to keep their hair properly groomed.

Simultaneously, the female stylists each select a girl to style her hair.
The girls will receive a complete treatment, from cutting and styling
to setting, drying, and combing out.

6. At a ore-determined time, the class will reconvene as one group. The
students will model their "new look" while each stylist comments on the
strong points and objectives to be accomplished with each hair style.

7. Post-Assessment:

After completion of this unit of instruction, all students will re-
evaluate their prior decisions on the pre-assessments. The pre-assessments,
upon return to the students, will be revised with any desired changes to
the instrument as previously completed being made.

Upon completion of this unit of instruction, each student should have a
better understanding of how his hair can be styled to complement his
facial characteristics, body physique, and his personality.

Resources

1. Audio-visual aids that relate to personal nrooming:

a. Film: Initial Interviews 16 min. color (Calif. Peace Off. Assoc.)

b. Film strip: Selling Yourself to an Employer 42 fr. (McGraw-Hill)

2. Two rooms, one for boys and one for girls

a. Running water available in each room
b. Two hair dryers for each room (Can horrow from Girls P.F.)
c. A large-sized mirror in each room
d. A.C. 110 volt electrical outlets

3. The hair stylists will bring their own professional kits.
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Program Goal 4.1 - Unit E
Form #1

Matching My Facial Contours with Hair Style

Student's Name
Date

Place an "X" under that drawing which most closely resembles your facial
contours.

The Heart

The Sauare

The Diamond

Oblong

Pound

The Tr'angle

List five factors that you feel you should consider when you
your hair that will complement your body and personality.

1.

2.

3.

4.

5.

style and nronm
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PROGRAM GOALS
4.2 (E) Demonstrate understanding of the behaviors and
attitudes appropriate to a variety of work environments

4.2 (G) Demonstrate the behaviors and attitudes renuired
in your present work environment

4.2 (V) Demonstrate the behaviors and attitudes reouired
in the work environment of a selected career

UNIT A - DESIRABLE ATTITUDES AND BEHAVIORS

Estimated Completion Time of One 50-minute Period

Activities

1. The instructor will give a brief presentation on attitudes and hehaviors
which generally lead to job success.

2. The instructor will divide the class equally into two groups: Group A

and Group B. Each group will have boys and girls as Participants and
will identify attitudes and behaviors in writing as follows:

Group A: Desirable attitudes and behaviors of emnloyee toward
. employer

Group B: Desirable attitudes and behaviors of employee toward
publics (customers, co-workers, others)

3. The instructor will move about generating discussion within groups.

4. The groups will re-convene as one, and with the instructor as leader,
will distill the work of the groups in identifying common desirable atti-
tudes and behaviors, compatible attitudes and behaviors, and areas of
possible conflicts.

5. A student recorder will compile, on the blackboard, a master list of
agreed-upon desirable attitudes and behaviors.

6. The master list will then be compared to Form #1, page111, List of
Desirable Attitudes and Behaviors, which is to be duplicated for student
use and retention.
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Program Goa) 4.2 - Unit A
Form #1

List of Desirable Attitudes and Behaviors

1. Adaptability 20. Initiative

2. Alertness 21. Interested

3. Ambition 22. Loyalty

4, r-,eerfqlness 23. Maturity

b. ,-,onsideration 24. Neatness

6. Cooperation 25. Orderliness

7. Courtesy 26. Patience

8. Dependability 27. Persistence

9. Economical 28. Poise

10. Effective Speech 29. Punctuality

11. Efficient 30. Self-Confidence

12. Enthusiasm 31. Self-Contml

13. Even Disposition 32. Sense of Humor

14, Flexibility 33. Sincerity

15. Foresight 34. Sociability

16. Friendliness 35. Sound Mental Health

17. Good Judgment 36. Tact

18. Honesty 37. Willingness to Work

19. Industry
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UNIT B - UNDERSTANDING OTHERS

Estimated Completion Time of One 5n-Minute Period

Activities

1. The students will be presented a 1O-minute "prejudicial" lecture by the
instructor detailing how blue-eyed people are superior to other people.
(Brown-eyed instructors should be brown-eyed advocates; green-eyed
instructors ..., etc.). The instructor should nrepare by examining
"Areas of Superiority" As Documented In London Scientific Review, nage 114,
and "Breaking the American Stereotynes,"-19me, February 14, 1972.

2. The instructor should emphasize that the "facts" being presented have
been "known" for years but have only recently been documented. The
"facts" prove superiority in skills, attitudes, and hehaviors which lead
to success in a wide range of learning and career fields.

3. Once the "case" has been presented, the blue-eyed students will be asked
to share their present feelings as blue-eyed people in regard to the
impact of the facts on:

a. Their self-esteem
b. Their attitude toward others in the class

4. The other students in the class will then be asked to react in the same
manner in light of their inferior status.

5. The instructor will now facilitate dialogue among the entire group as to
how these "facts" affect present and future relationships among people.

6. The instructor then discloses to the group that he has been role-Playing
and that the "facts" are not really facts.

7. The concluding message of the instructor should emnhasize:

a. That people should form opinions based only upon solid facts.
What is the source?

b. That surface characteristics do not dictate character and
personality traits.

c. That people must place themselves in the position of others if
they are truly to understand. "Do not judge another man until
you have walked a mile in his moccasins." That we are each
unique human beings.
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(Caution: The entire lesson must be concluded within one session so
that students do not leave thinking erroneously. Also,
students should be reauested not to disclose their "trip"
to others.)

Resources

1. "Breakino the American Stereotypes," Time, February 14, 1972.



"Areas of Superiority" As Documented in the

London Scientific Review*

A. Physical Attributes

1. More agility
2. More strength per body weight
3. Better manual dexterity
4. Faster healing of wounds
5. Less susceptibility to infection
6. Less susceptibility to chronic diseases
7. Live loncer
R. Etc.

B. Mental Attributes

1. Better computational ability
2. Better fact retention
3. More capable at inductive and deductive reasoning
4. Generally higher 10's
5. Etc.

C. Personality Traits

More adaptable, cheerful, efficient, mature, patient, self-confident,
and willing to work coupled with better mental health and sense of
humor.

*Note: The reference is not factual. The instructor should embellish
the "findings" and provide a recent date of publication.
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UNIT C - DESIGNING AN EMPLOYEE EVALUATION FORM

Estimated Completion Time of One or Two 50-Minute Periods

Activities

1. The students will be informed that employees are generally evaluated in
two areas: personal characteristics and job skills. The students will
be presented Form #1, page 116, which is to be duplicated for student use,
List of Desirable Attitudes and Behaviors. They will be asked to indi-
vidually designate the ten they consider to be the most important.

2. The students will rank their lists of ten, giving ten points to the most
important, nine points to the second most important, etc. A weighted
class tally will be taken, and the group's top ten will be listed and
ranked from most important to least important.

3. The students will be instructed that specific job skills are such
things as ability to use the cash register or ability to tune up an
engine.

4. The students will then be asked to list 5 specific and 5 general skills
that are required either at the career station where they are assigned
or in the career areas they are exploring.

5. The students will be instructed that general job skills are such things
as ability to talk well with customers or the ability to calculate
accurately.

6. The students will be shown samples of employee evaluation forms.
Form #2, page 117, Personality Rating Scale; Form #3, nage 118, Work
Experience Education Program Evaluation Report for Student Trainee; and
Form #4, page 119, Employee Progress Report, which should he duplicated for
student use.

7. An evaluation form may be devised for use in the work exnerience education
program based upon student consensus as to form and content.
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Program Goal 4.2 - Unit C
Form 01

List of Desirable Attitudes and Behaviors

1. Adaptability 20. Initiative

2. Alertness 21. Interested

3. Ambition 22. Loyalty

4. Cheerfulness 23. Maturity

5. Consideration 24. Neatness

6. Cooperation 25. Orderliness

7. Courtesy 26. Patience

8. Dependability 27. Persistence

9. Economical 28. Poise

10. Effective Speech 29. Punctuality

11. Efficient 30. Self-Confidence

12. Enthusiasm 31. Self-Control

13. Even Disposition 32. Sense of Humor

14. Flexibility 33. Sincerity

15. Foresight 34. Sociability

16. Friendliness 35. Sound Mental Halth

17. Good Judgment 36. Tact

18. Honesty 37. Willingness to Work

19. Industry



Program Goal 4.2 - Unit C
Form #2

tudent's Name

Personality Rating Scale

Date

TRAIT RATING (Check)

Excellent Good Average Poor Very Poor

Ambition

Cooperation

Courtesy

Dependability

Enthusiasm

Foresight

Friendliness

Mental Health

Honesty

Industry

Initiative (self-starting)

Loyalty

Neatness

Poise

Punctuality

Self-Control

Sense of Humor

Tact

Willingness to Work
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Program Goal 4.2 - Unit C
Form #3

Student's Name

Work Experience Education Program

Evaluation Report for Student Trainee

Job Title
Period Covered by
This Report to Date of Peport

WORK HABITS AND ATTITUDES

1. Shows initiative; is a self-starter
2. Responds well to suggestions
3. Willingly attends to "housekeeping chores" of the job
4. Organizes work routines efficiently
5. Uses good judgement in performance of assigned tasks
6. Is interested in learning new procedures and job in-

formation

Improvement
Needed

Satisfactory
Performance

1.

2.

3.

4.

5.

6.

PUNCTUALITY AND ATTENDANCE

7. Is ready to begin work at the assigned time 7.
8. Is regularly present for work as scheduled 8.
9. Notifies employer in advance of absences if possible 9.

DEPENDABILITY

10. Attends to duties in absence of supervision In.
11. Follows written and oral directions in performance of

job 11.
12. Assumes responsibilitiec. as directed; does not "pass

the buck" 12.

PERSONAL APPEARANCE

13. Dresses appropriately for work done 13.
14. Is careful about personal grooming for clean, neat

appearance 4.

EFFICIENCY AND QUALITY OF WORK

15. Completes job with a minimum of errors 5.
16. Finishes assigned work in allotted time F.
17. Holds distractions from duties to a minimum 7.

RELATIONSHIPS WITH PEONS

18. Cooperates and works effectively with other employees 8.
19. Is courteous and mannerly to other workers and the public 9.
20. Is poised and self-confident

Additional Comments
Signature of Sponsor Name of Firm or Work Station
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Program Goal 4.2 - Unit C
Form #4

Name of Student

Employee Progress Report

Employer Supervisor

Date

1. JOB COMPETENCE: How well does this student meet your normal standards of
performance?
Very Well Average Below Average

2. PROGRESS ON THE JOB: Does this student show evidence of satisfactory growth?
Yes No

3. RELATIONS WITH OTHER PEOPLE:

a. How well does this student
respond to supervision?

b. How well does this student
get along with fellJw workers?

c. How well does this student
represent your company in
public contact?

Very Well Average Below Average

4. ATTENDANCE: Is student's record of punctuality and regularity satisfactory?
Yes No

5. DEPENDABILITY: How well does student accept responsibility and follow
instructions?
Very well Average Below Average

6. INITIATIVE: Does student have constructive ideas? Is he a self-starter?
Yes No

7. APPEARANCE: Does this student meet your standards of grooming for this job?
Yes No Comment:

8. GENERAL COMMENTS:

a. Student could profit from suggestions in these areas:

b. Student appears to show strength in these areas:

(use back for additional comments

Employer's or Supervisoris Signature



PROGRAM GOALS
4.3 (E) Differentiate between various consumer puhlics and the
kinds of services they reouire

4.3 (G) Identify the needs of the publics served in your
present assignment

4.3 (V) Identify the needs of the publics served in the
work environment of a selected career

UNIT A - NEEDS OF THE PUBLICS SEPVED

Estimated Completion Time of One 50-minute Period

Activities

1. The students will identify their career stations and the needs of the
publics served. The word "publics" as used in this section refers to
the people served.

2. The instructor will arrange the class in one large circle to achieve
the best student interaction. The instructor will go around the circle
and ask each student to identify his job to the class and to state
precisely what he does, his responsibilities, and what is exrected of
him by his employer.

3. After each student has responded, the instructor will then go around
the circle again, this time asking each student to identify what he
feels the publics served expect of him and in what specific ways he is
meeting those public needs.

4. The instructor may wish to appoint one student to tally these needs on
the chalk board.

5. At the conclusion of the individual reports, the instructor will probably
want to give a short recapitulation stressing the variety of jobs and the
different ways of meeting the needs of the publics served.



UNIT B - LISTING THE NEEDS OF PUBLICS SERVED

Estimated Completion Time of One SC-minute Period

Activities

1. The students will attempt to compile a list of the needs of the publics
served in at least four different types of work environments.

2. The instructor will arrange the class in one large circle to achieve the
best student interaction.

3. Each student will be given a copy of Form 441, nage 122, List of Work
Environments, and be asked to list on the form what he thinks are the
four most important expectations of the Public for each of the tyne of
work environments given.

4. The instructor will go around the circle and ask each student to recite
his findings for the first work environment (retailing). The instructor
should allow for sufficient discussion on some of the items which students
might ouestion or wish to further expand. The instructor will select one
student to tally the findings of the students on the chalk board,
separating the responses for each type of work environment and also re-
cording the number of times a particular response is repeated.

5. The instructor will then ask for each student to share his findings for
the second work environment (government), and the results will he tallied
on the chalk board.

6. "'Pty instructor will then ask for each student to share his findings for
the third work environment (office occupations), and the results will be
tallied on the chalk board.

7. The instructor will then ask for each student to share his findings for
the fourth work environment (manufacturing), and the results will be
tallied on the chalk board.

8. Finally, the results of all of the needs which have been identified on
the chalk board will be tallied and a final list encomnassing all of the
work environments will be compiled, ranking the most common response
first, and so on.
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Program Goal 4.3 - Unit B
Form #1

List of Work Environments

Student's Name Date

Under each of the four work environments listed below, identify what you
consider to be the most important expectations of the public.

RETAILING ENVIRONMENT

b.

c.

d.

2. GOVERNMENT ENVIRONMENT

a.

b.

c.

d.

3. OFFICE OCCUPATIONS ENVIRONMENT

a.

b.

c.

d.

4, MANUFACTURING ENVIRONMENT

a.

b.

c.

d.
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UNIT C - FIELD SURVEY

Estimated Completion Time of Three 50-Minute Periods

Activities

1. The students will conduct a field survey to determine the needs of four
different types of publics served. To rrenare them for the activities,
the instructor will lead a short orientation period in which field
survey technioues are discussed with the class. It should he stressed
that the students must obtain permission from owners or managers of the
different locations selected prior to conducting the survey on their
premises. Also, students should know that it is imperative for them to
identify themselves to the persons to be interviewed.

2. The instructor will divide the class into four groups:

a. a retailing group

h. a civic group (local government)

c. an office occupations group

d. a manufacturing or fabricating group

3. The instructor will give each group instructions as follows:

a. Retailing Group: The group should he divided into teams of three
students. Each team is to ask permission of a large retail store
or shopping center of their choice to conduct a field survey to
determine the needs of the publics served in the retailing area.
Using Form Al on page 125, Interview Form For Retailing Group,
each team will interview not less than ten persons shopping the
area and record the responses of the persons interviewed. The

survey may be conducted either during class time or after school.

-123-
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b. Civic Group: The group will be divided into teams of two students.
Each team will select one of the offices or departments of the
local government and conduct an interview with not less than five
persons in that office or department. Using rorm 2 on pane 12g,
Interview Form For Civic Group, the students will record the
responses of the persons interviewed.

c. office Occupations Grnun: The oroun will he divided into teams of

two students. Each team will select a minimum of three different
office managers to determine the needs of the publics served. Usino

Form 3 on page 127, Interview Form For Office Occunations Group,
the students will record the resnonses of the persons heina
interviewed.

d. Manufacturing or Fabricating Group: The group will be divided into
teams of three students. Each team will arranae interviews with
the m-,nager or personnel manager of e- least three different firms
of their choice. Using Form on p,'n 12R , Interview Form For
Manufacturing or Fabricating Group, the students will record the
responses of the persons interviewed.

4. After all of the interviews have taken place (prior to the following
related group meeting), the individual groups will convene during class
time and compile their information into a final report for their group.
One student from each group should be selected to report the group's
findings to the class. Also, one student from each group should be
selected to list the group's findings on the chalk board.

Note: The results of the survey are frenuently of interest to the
store owners and managers and as a gesture of goodwill could
be made available to them.
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Program Goal 4.3 - Unit C
Form 01

Interview Form for Retailing Group

Students' Names: Date

Directions to Students: Use one sheet per interview.
Identify yourself to the person being interviewed.
Try to record the exact response.

Is person being interviewed a man , a woman

OUESTIONS:

1. What words would you use to describe the way you wish to be treated by
the employees of a store when you shop?

2. What do you consider to be the most important attitude or behavior on
the part of an employee?

3. What do you consider to be the most negative attitude or hehavior an
employee can exhibit?

-125-
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Program Goal 4.3 - Unit C
Form fit

Interview Form for Civic Group

Students' Names:
Date:

Directions to Students: Use one sheet per intervie,-,

Identify yourself to the person being interviewed.
Try to record the exact resnonse.

Is person being interviewed a man , a woman

OUESTIONS:

1. What words would you use to describe the way you feel the persons coming
into your office wish to be treated?

2. What do you consider to be to most important attitode or behavior on
the part of a person employed in this office?

3. What do you consider to be the most negative attitude or behavior an
employee can exhibit?
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Program Goal 4.3 - Unit C
Form #3

Interview Form for Office Occupations Group

Students' Names: Date:

Directions to Students: Use one sheet per interview.
Identify yourself to the person being irtervipwed.
Try to record the exact responses.

Is person being interviewed a man , a woman

OUESTIONS:

1. What words would you use to describe the way you feel the nersons dealing
with your office wish to be treated?

2. What do you consider to be the most important attitude or behavior on
the part of a person employed in this office?

3. What do you consider to be the most negative attitude or behavior an
employee can exhibit?

4. What specific personal characteristics do you look for when hiring
an employee?
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Program Goal 4.3 - Unit C
Form *4

rep times .

Interview Form for Manufacturing Group

tins to Students:

Date:

Use one sheet per interview.
Identify yourself to the person beina interviewed.
Try to record the exact responses.

,m.ron being interviewed a man , a woman

OUtSTTONS:

1. What words would you use to deribe the way you feel the persons dealing
with your company wish to he treated?

. What do you consider to be the most important attitude or behavior on
the part of a person employed in this company?

3. What do you consider to be the most negative attitude or behavior an
employee can exhibit?

4. What specific personal characteristics do you look for when hiring
an employee?
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PROGRAM GOALS

d.d (E) Meet the needs of the publics served as vnu are
liven opportunities to assume adult roles and rPsnonsibilities
in a variety of work environments

4.4 (G) Meet the needs of the publics served in your present
work assignment

4.4 (V) Meet the needs of the Publics served in the work
environment of a selected career

UNIT A - THE USF nF EMPATHY

Estimated Completion Time of One 5n-minute Period

Activities

1. The instructor will prepare the class for this unit by defining the word
"empathy" as the imaginary projection of one's self into the position of
another person and reacting and feeling as that nerson might. Symnathv
is the sharing of feelings with another person. A class discussion
should follow stressing the differences between emnathy and sympathy,
with particular emphasis on the need to be emnathic in situations dealina
with other people. Through role-playing, the students will react to
situations calling for the use of emnathy.

2 Prior to class time, the instructor should have duplicated the role-
playing situations described on Form ill on page 131, Form #2 on page 132
and Form #3 on page 133. The instructor will select two students to
role-play the situation described on Form l and ask them to leave the room
and to study their parts separately. While they are out, the instructor
will then read both situations to the class so the class will be able to
follow what is to happen. After the explanation, the instructor will ask
the two students to return to the room and will set the stage by acting
as the employer anxious to resolve personnel difficulties. The two dra-
matists will then he allowed to develop and play out the situation. The
instructor oust be alert to stop the play when the purpose has been
fulfilled. Following the dramatization, the instructor will ask the class
to identify the areas of the presentation in which empathy did, or did not,
bring about a turn in events and resolve the difficulty.
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3. The instructor will then select two more students to role-play the
second situation as given on Form *2. The same format as used for the
first Presentation will be utilized.

4. The instructor will then select two more students to role-play the `bird
situation as given or Form *3. Again, the oriainal format will hP used
to set the stage and for the class to develop a post-analysis of the
presentation.
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Program Goal 4.4 - Unit P
Form #1

The Role of JONES

You are Jones and you have worked in the sweater department fo- many
years. You know the merchandise forward and backward. You krr, +hr. prices.
You have waited on many satisfied cust-:.mer of them hark to vo
for advice since they know you have to crve them -gmt sweater
they are looking for. You know you' -3br-s , recommended 721eaning
processes for 'the merchandise, and tnich sweater is for which occasion. A new
worker, Lopez, has come into your department. You find that after two or
three weeks, the new worker has still not completely mastered all of the
product knowledge regarding the sweaters, is frequently trying to let the
sweater "sell itself," and is also trying to sell the wronq tune of sweater
to your good customers of many years. Your store has a Policy of giving the
sales person a salary, but also a percentage of all sales over vi,noo.np per
week. You have consistently gone over the $1,00o.no sales nunta and conse-
quently you have increased your income greatly by the extra nercentage. The
new worker feels you are "sales grabbing" and has complained to the manager.
You have been asked to come to the office and help to straighten out this
feeling of This is what you are about to do.

The Pole of LOPEZ

cut here

You are Lopez. You have just started on your new joh. You are in the
sweater department. You are paid a salary, but you are also given an addi-
tional percentage of all your sales over vono.on per week. Your store is
Quite busy and you can make your quota if you work hard. others in the depart-
ment are on the same set-up. Jones works in your department also. You think
he is taking advantage of you because you are new and inexperienced. He is
always running over and grabbing your customers, ending up with the sale, and
also building up his quota. As a result, you did not make your nuota for
either the first or the second week. Consequently, your Pay check was lower
than it should be. You boss also notices that you have not made your nuota
and you are asked if there is anything wrong. When you tell him what the
situation is, he suggests that you get together with Jones and reach some
understanding. This is what you are about to do.
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Program Goal 4.4 - Unit A
Form 42

The Role of JOHNSON

Your name is Johnsen_ You are past middle-age and have been working for
the Smith Department Store for many years. You have started by working in
stock and have advanced until you are now department head. You have run the
department to your liking and have based your decisions on your past experi-
ence ard "tricks-of-the-trade" which you have picked up during the years.
You have graduated from high school but have not gone on to college. Adams
has come into your department to work. You have heard that Adams was hired
by Mr. Smith oersonally, because Mr. Smith knew Adams and had admired Adams'
work. Adams is a college graduate, a major in merchandising, and has really
new and novel ideas for retailing. You feel many of these ideas are too
radical for your tastes and conseouently you do not put them into practice.
In fact, Adams has become a problem because you are sure Adams wants your job.
Your inability to get along with Adams has made the department suffer, and
Mr. Smith has asked both of you into his office to get things straightened
out. He has made it known that someone will be fired if agreement cannot he
reached.

The Role of ADAMS

cut here

Your name is Adams. You have been out of college for over a year. While
in school, you majored in merchandising and conseouently are really abreast
of the latest methods in retailing. You are sharp in your knowledge, have
excellent ideas, and want to put them into practice. You are currently working
for the Smith Department Store. You oot the job because you knew Mr. Smith
personally, and he was very impressed with your work. However, you are
having difficulty in "taking-over." The comnany has a very strong policy of
seniority and you find that Johnson, who is the head of your department, is
really not giving you much of a chance to do what you feel is necessary.
Johnson is getting past middle-age, has been with the comnany for a number of
years, and has run the department to his liking. He is not anxious to have a
young, inexperienced, college graduate tell him what to do, since he learned
the hard way--by experience--not by going to college. You are ambitious and
want Johnson's job because you feel you can do a better .ioh of it than he can.
Because of your personality clashes, the sales for the department have dropped
considerably, and Mr. Smith has asked you both to his office to get this thing
straightened out. If no agreement can be reached, he has made it known that
someone will be fired.
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Prooram Goal 4.4 - Unit A
Form #3

The Pole of BAKER

You are Raker. You are new on the job. You have worked for about two
weeks. None cf the other employees have oiven vou much help. In fact, most
of them say ver: little to you, and you have to find out thinos for yourself.
This rather bothers you. You feel as if "your best friends won't tell you."
You have checked your breath, you have checked your perspiration, you have
checked the neatness of your clothing and have determined that vou are well-
aroomed. You wait on your customers as best you can, but are getting little
satisfaction out of the job because your fellow workers are avoiding you.
You have not been making your sales auota because other members of the depart-
ment seem to be ganging up on you and divide the customers among themselves,
leaving you out. You must do something for you may not keen your iob unless
your performance record improves. You suddenly find yourself in direct
confrontation with Wilson, the supposed ring-leader of the others. You
decide there must be a show-down.

The Role of WILSON

cut here

You are Wilson. Baker has been hired as the new employee in your depart-
ment. For weeks, you and the other members of the department have been
working to get Mary Davis into vour department. Mary is a nart of your
"gang" and you all like her. However, Raker was hired because of better
qualifications. You really neither like nor dislike Raker. You resent the
fact that Baker was hired for your department instead of Mary Davis and are
determined to make it difficult for Raker so that nerhans he will be trans-
ferred and then Mary Davis could get the job after all. You line un all the
other employees of the "group" and decide that perhaps by cutting Baker out
of the sales, his showing will be so poor the manaaement will take notice.
You also decide to give Baker the "cold treatment," that is, not being parti-
cularly friendly to him. However, you now notice that Raker is quite con-
cerned about your attitude and is about to talk to you in hopes of finding out
what is happening. This is the show-down.
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UNIT B - INADPPOPDIATF REHAVI0PS

Estirated Completion Time of nne 5C- "'irate Deriod

Activities

1. The students will orally list inanpronriate behaviors and comment in
writing on how these behaviors affect fellow employees, the boss, and
the customers. The instructor will ask students to orally name as
many inappropriate behaviors as they can for as many different worle
environments as they can recall. He will list the inappropriate
behaviors on the chalk board.

2. When at least 15 or 20 inappropriate behaviors are listed, the instruc-
tor will give each student a copy of Form #1 on Pape 135, Fffects of
Inappropriate Behavior The students will be asked to select five
inappropriate behaviors from the list on the chalk board and to describe
the effects these inappropriate behaviors would have on fellow employees,
the boss, and the customer.

3. When the students have completed the activity, the instructor will ask
each student to share his findings with the class. The instructor
should allow for comment and additional contributions from other class
members as the recitations proceed.
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Program Goal 4.4 - Unit B
Form #1

Effects of Inappropriate Behavior

Student's Name: Date

EFFECT ON

FELLOW EMPLOYEE
I BOSS

I CUSTOMER



UNIT C - STUDENT ESSAYS

Estimated Completion Time of One 50-minute Period

Activities

1. The students will select a topic from a list of topics provided by the
instructor and will write an expository essay. A copy of Form #1 on
page 137, Essay Topics, should he duplicate6 for each student.

'2. The students will use expository form, incorporating the development of
th topic sentence. No specific number of words or length should be
oFrcd.- The only criteria should he that the student cover his
sject matter thoroughly and cite examples where appropriate.

3. Students should be made aware that their spelling and sentence struc-
ture are an integral part of the assignment.
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Program Goal 4.4 - Unit C
Form 01

Essay Topics

1. What, in your opinion, are the real reasons most employees are
discharged?

2. How should an employee react to criticism from the boss?

3. How should a person react to uncomfortable situations on the lob?

4. What, in your opinion, is behind making excuses, such as, being late,
doing a poor job, etc., and how should they be handled?

5. Why must the boss set work rules and regulations for himself and his
employees and adhere to them?

6. Differentiate between the duties and responsibilities of an employee.

7. Why are attitudes and behaviors stressed so much to the new employee?

8. What should the relationship between the employer and the employee he,
and why?

9. How can a job help the individual get along better with people? Cite
examples.

10. Why is it necessary for employees to think about consumer expectations?
Cite examples where appropriate.
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UNIT D TELEPHnNF TECHNIQUES

Estimated Completion Time of nne 50-Minute Period

Activities

1 Students will practice the proper techniques for using the telephone
in a business situation.

2 The instructor will contact the School Consultant of the Pacific Tele-
phone and Telegraph Company or of the appropriate telephone company in
the area. This person can usually be contacted through the local tele-
phone business office. The consultant will provide telephone trainers
and instructional material as well as role-playing skits for proper
use of the telephone.

3 Some school districts have their own telephone trainer and materials
which are available through the audio-visual department.

Resources

1. Telephone trainer units and instructional materials



UNIT E - SKILL PERFORMANCE TESTS

Estimated Completion Time of One SO-Minute Period

Activities

1. The students will be given skill performance tests.

2. The instructor will prepare the class by stating that meeting the needs

of the public definitely include the ability to perform certain skills

such as spelling, mathematics, filing, making change, etc.

3. The instructor will give each student Form -#1 on page 14n, Sample Basic

Skills Test, and Form #2 on pages 141 and 142, Sample Mathematics

Tin T1Five the students complete the forms.

4. When the students have completed the forms, the instructor, using Form #3

on page 143, Answer Sheet, will correct the tests with the students.

S. The instructor should work out any problems the students do not under-

stand on the chalk board. If a student has a nronounced deficiency in

any area, he should be given additional work to correct that deficiency.
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Program Goal 4.4 - Unit E
Form #1

Sample Basic Skills Test

A. NUMBER COMPARISON: Instructions - put an X on the line between each
pair of numbers or values if they are not
exactly alike.

50566110 50566100 29334221 29334421
00321101 32110100 65124783 65132131

$1.66 $11.6 67489321 48923167
477902 477902 99333 93333
7000000 7000000 $1.21 $1.2

R. ARITHMETIC TEST:

4-3
6+8
9+7
4+8
3+7

C. SPELLING TEST:

Instructions Addition and Subtraction

18-12 = (

12+18 = (

11-3 = (

9+3 =

13-5 = (

Instructions - Each word in this test is spelled
three different ways. fine of the spellings is
correct. Place the number at the head of the
column in which the correctly spelled word appears
in the space provided at the left.

1 2 3

dissapeer disappear dissappeare
( accommodate acommodate accomodate

equipped enuipt enuiped
( advertize advertis advertise
( occurred ocurred ocurd

D. FILING TEST: Instructions - The names in List A are to he filed
in their proper alphabetical7FUer with the names in
List B. You will do this by placing the number cor-
responding to the name in List A in the proner space,.
in List B.

List A List R

1. Sarnes, R. L.
) Silver, P. J.

2. Smith, T. C. Sanderson, B. C.
( )

3. Silway, E. W.
) Slewers, T. M.

4. Samuels, C. N. Sells, D. R. ( )

5. Story, C. V.
) Smith, R. G.

6. Selray, N. D. Selma, A. X.
( )

( Smythe, T. C.
Selver, C. N. ( )
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Program Goal 4.4 - Unit E
Form #2

Sample Mathematics Test

Student's Name: nate:

A. How much money do you have?

35 $10.00 bills 28 Ouarters

63 $5.00 bills 96 Dimes

97 $1.00 bills 24 Nickels

50 Half-dollars 37 Pennies

Total Amount:

B. If you have $10.00 in 5nt pieces, hnw many 50t nieces would you have?

C. If a customer bought $2.10 worth of ties, $4.80 worth of hose, $6.50
worth of hankies and gave you $20.00, how much change would you have
to give the customer after you have added a 5% sales tax to the total
of the purchases?

Amount of Change:

D. Subtract and then add the figures as indicated?

(a) 3,075.62 (b) 1,495.78 (c) 2,34n.7n
- 249.83 - 624.39 - 472.R2

+ 784.25 + 432.R4 + 934.67

E Add these figures across and down. Then add the totals across and
separately add the totals down.
be the same.

If you are correct, the final answer will

2 6 1 5 4 1 R 9

4 1 7 1 4 6 8 6

3 1 5 0 3 2 1 0

2 2 4 6 7 1 A 2

1 8 2 7 9 1 5 5
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Sample Mathematics Test (Continued)

F. Arrange the following numbers in order with the smallest number first,
the largest number last:

120.3
400.2
119.2
1.100
.4000
1.060
43578
9.459
23.40
1.090
670.9
23009
54.87
457.1
213.4
.0090
.5678
5.678
30985
4.508
6.309
.0001

90.90
1.000
5.600
3.567
856.1
.0348
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Program Goal 4.4 - Unit E
Form #3

Answer Sheet

Sample Basic Skills Test

A. Number Comparison:

50566110 X 50566100 65124783 X 65132831
00321101 X 32110100 67489321 X 48923167

$1.66 X $11.6 99333 X 93133
29334221 X 29334421 $1.21 X $1.2

B. Arithmetic Test:

4-3 = 1

6+8 = 14
9+7 = 16
44-8 = 12

3+7 = 10

1R -12 = 6

12+1A = 30
11-3 = R
9+3 12

13-5, = R

C. Spelling Test:

Disappear, accommodate, equipped, advertise, occurred

D. Filing Test:

( 4 ) ( 6 )

Sanderson, B. C. Selver, C. N.

( 1 ) ( )

Sells, D. R. Silver, P. J.

( ) ( 3 )

Selma, A. X. Slewers, T. M.

( )

Smith, R. G.
( 2 )

Smythe, T. C.

( 5 )

Sample Mathematics Test

A. $10 = $350.00 25d = $7.00
$5 = 315.00 int = 9.60
$1 = 97.00 5t = 1.2n
50t = 25.00 lt = .37

Total: = $805.17
B. 20

C. $5.93

D. (a) 3,610.04 (b) 1,303.23 (c) 2,802.55

E. Across: 36, 37, 15, 28, 38, Total 154
Down: 12, 18, 19, 19, 27, 11, 26, 22, Total 154

F. .0001 1.060 5.678 119.2 856.1
.0090 1.090 6.309 120.3 23009.
.0348 1.100 9.459 213.4 30985.
.4000 3.567 23.40 400.2 43578.
.5678 4.508 54.87 457.1

1.000 5.600 90.90 670.9



('HAPTFP V

THE GOAL OF APPLICATION

GOAL 5.0 IDENTIFY WITH, AND PARTICIPATE IN, ADULT ROLES
AND RESPONSIBILITIES IN THE WORLD OF WORK

PROGRAM GALS
5.1 (E) Demonstrate knowledae of employment procedures and
practices required for job Placement

5.1 (G and V) Apply knowledge of employment procedures and
practices reouired for job placement

UNIT A - EmPLOYEE SELECTION BY INTERVIEWS

Estimated Completion Time of One 5n-Minute Period

Activities

1. Prior to the class meeting, the instructor will select five students to
role play "Job Applicants" who are applying for positions in the sales
training program. A copy of the applicant descrintions, Form i/1 on

Page 146, will be supplied to each student.

It is important that the "job applicants" be instructed to portray
the person they represent as accurately as possible. This is necessary
if the activity is to illustrate the various characteristics of annlicarts
who are considered for positions in business and industry.

2 An experienced Applicant Interviewer from the Sales Department of a local
business or industry is invited to meet with the class. He will make a
brief presentation on interviews and interview techniques.
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1. After his presentation, he will interview five "annlicants" who are role
playing s candidates for a position in the Sales Training Program that
is being expanded by hip employer.

4, !Jpon completion the iwerviews, the interviewer will discuss the
strong and weak points of each anplicant. He will then select two appli-
cants for referral to the Sales Penartrent of his firm for additional
information about the training program and for consultations with Personnel
in that department.



Program Goal 5.1 - Unit A
Form *1

Employee Selection bv Interview

You are to play the role as you read the description of the person who is being
portrayed. The success of this unit of instruction will be determined by how
well the audience can visualize the person you represent. You may need to men-
tion that you never had time to get dressed up, while another applicant might
say she did go home and get her best party dress, etc. Each applicant will
want to bring out every thing that is mentioned that pertains to his back-
ground as he portrays the role of the applicant.

Mary Jones--Age 18--high school graduate -- average gradesengagedneeds money
to set up housekeeping--has no car but girlfriend that now works for comnany
will provide transportation - -when in school ouite active in student sports and
government--no behavior problems with authorities -- attendance at school
average--no previous work experience--is neat and well-groomed--pleasing ner-
sonality--quick smile and bright eyesintelligence above average--speaks
clearly and sincerely.

Bob KingAge 19--left high school to enlist in Armyobtained G.E.D.- -
convicted of A.W.O.L. so received a General Discharge from Army--high school
courses mostly in the technical area--some problems with school authorities
regarding cutting and smoking--good football player--well-liked by his peers- -
well- groomed -- appears sincere about workingdoes not show further interest in
schooling--wants money to support car--lives at home--well-taken care of.

Manuel Gonzales- -Age 19--graduated from high school--college prep courses--
better than average grades--excellent in sports--has invitation from two state
colleges for football scholarship--no behavioral problems in record- -
attendance at school excellent--teacher recommendations good--has car--father
is a wholesale representative for general area--family life above average- -
mother president of P.T.A.--father and son both active in scouts and church- -
claims he is looking for a company that will give him a solid future--wants
work now to relieve family of his burden--poor eyes make him ineligible for
service.

Joe Smith--Graduate of high school -- average grades-1/2 year Junior College
then Navy--honorable discharge--excellent prior work experience--age 20 --
engaged-- claims to be looking for good future and feels he can really learn
the business if given the proper trainingsuspended twice for smoking and
once for being intoxicated at a school dance--girlfriend is 18--marriage plans
as soon as he can locate a good job--has car--well-groomed--bites fingernails- -
wants three kids--doesn't want night work so he can attend night school.

Betty Kelly:Age 19--not graduated from high school but plans on returning to
night school to get diploma - -no record of any difficulties with authorities- -
grades better than average--has worked as waitress and sales girl - -both
businesses highly recommend her--very punctual and attentive--learns quickly- -
gets along with customers well--has steady who worked in filling station while
attending Junior College--school record shows no extra-curricular activities- -
courses mostly business subjects--slightly overdone on the dress and makeup- -
attitude appears sincere--needs work so she can leave home and rent an anartment.
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oPoripp GnALs
5.2 (F, (, and V) Understand the rules, renulationc,
procedures, and practices related to employee wages, wage
deductions, benefits, and working conditions

UNIT A - SOTRN

Estimated Completion Time of One 90-minute Period

Activities

1. The instructor invites d-5 youna adults from a variety of career stations
who were previously enrolled in work exnerience education and are still
locally employed to meet with the related class. The nurnose of this
activity is to enable high school youth to nuestion a young worker about
various asnects of his employment that relate to these nrooram goals.

2. One of the young adults will be seated in the front of the room facing
the related class enrollees. Five students are selected from the class
and are seated, with their backs to the class, in a semi-circle facing
the young employee. From this nosition, the students will direct short,
concise ouestions to the visiting emnloyee.

Questions should not be long and drawnout but short and to the point.
Questions will pertain to the many asnects of emninyment.

If a question is asked that the young adult cannot answer or wishes not
to answer he should be advised to say, "I'm sorry, I cannot answer that
question." Such auestions, or others requesting the same information,
should not be asked again. If an employee is asked how much he makes, he
should be instructed to say "The beginning entry level wane is between

and $

3. The questioning period will usually last from P to lfl minutes for each
employed young adult. Students who are asking the questions will take
turns. Upon completion of the questioning period, the young adult will he
replaced by another, and five different students are selected to Question
that person. This system continues until all employees have been questioned.
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4. After the question and answer sessions, the young adults should all he
brought forward to appear before the class at one time. This will provide
an opportunity for them to make statements concerning employment, school,
or previous work experience education exneriences. An onportunity is also
provided for the instructor to have all ouests in front of the room when
summarizing the days learning activities.

oesources

The variety and number of nuestions that can he asked by the students is
endless. The following examples illustrate typical nuestions:

1. Do you punch a time clock?

2. Can you smoke at work?

3. What do you like best about your work?

4. How long are your lunch periods?

5. Do you get to have coffee breaks?

6. Where do you go during your coffee breaks?

7. Oo you get a paid vacation?

P. Do employees at your place of employment have a credit union?

9. What fringe benefits does your company provide?

10. How often are you paid?

11. Do you like your supervisor?

12. Are other employees friendly?

13. How often are you evaluated by your supervisor?

14. Do you have any social friends where you work?

15. What kind of clothes do you wear at work?



UNIT B - INTEPVIEWING AN EmPLnYFR

Estimated Completion Time of nne 50-minute Period

Activities

1. The instructor will have employer representatives of medium to large size
companies to appear before the related class. Work exnerience education
enrollees will have an opportunity to ask nuestions they might think of
but be afraid to ask during an employment interview.

2. The three employer representatives will be seated facing the class.
Four enrollees will sit half-facing the employers in nosition tn the sides
of the room where they can face the employers to ask questions, vet not
have their full back toward the class.

A list of Questions, Form l on nape 15n, will be nrovided for each
student. He will use this list as a source of nuestions to ask the em-
ployer representatives. A copy of the list of nuestions will be
duplicated for each student.

3. The employer representatives should be asked to explain their answers by
citing examples and explaining company policy, regulations, union con-
tracts or any other factors that may govern a business' relationship
with its employees.

After a 15 - 20 minute period, the questioning should he thrown onen tn
the class as a whole with encouragement iy the instructor for all class
members to ask any questions they feel are Pertinent to the instruction
nropram.

4. As this session draws to a close, the students should have been provided
ample opportunity to obtain any information pertaining to employment that
has not been provided at tneir career stations.
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Program Goal 5.2 - Unit B
Form #1

Interviewing an Employer

1. What dress and grooming restrictions do vou have for employees?

2. Does your company assist a person to better nimseif by paying tuition or
other cos', of additional education?

3. Do you anticipate a 10 hour day, AO hour week being implemented at your company?

4. Is overtime often required?

5. What is your policy concerning accumulation of pal' sick leave?

6. What opportunities are available for advancement to ,igher level positions?

7. Do you have any uniaue fringe benefits?

8. Now does your company's management feel toward unions?

9. How do you encourage employees to prepare for higher level nnsitions?

10. Can employees smoke on the job?

11. Is the ladies lounge, where most everyone smokes, the only area provided for
female employees to take their break?

12. How does your on-the-job training program work?

13. What is the starting salary that I might exnect to be paid?

14. May I ask about the specific duties of a job?

15. Do any of your companies provide an opportunity. for further education?

16. Do you send employees to training schools at company expense?

17. Do many companies sponsor aftel--work social and recreational activities?
For women? For men?

18. What are the general orocedures concerning rotating shifts? Extra pay for
night work?

19.. How long must I work before I'm eligible for a paid vacation?

20. Do you have a company cafeteria?

21. Are the typewriters in your company manual nr electric?

22. How much time are employees allowed for lunch? Coffee breaks?

23. Are your employees called on to travel while on'the job?

24. Howand when can I qualify for a raise?

25. Do you have a pension plan? What happens if I am laid off or otherwise leave
your employment before retirement age?
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UNIT C - "HOLLYWOOD SNARES": WAGES AND BUDGETS

Estimated Completion 'TME, of one 55-minute Period

Activities

1. The instructor divides the students into two teams, each with a cantain,
and names them the "0" and the "X" teams. Refore each nuestion is asked
of a team, the captain must select the proper snuare on the tic-tac-toe
chart which is provided on page 152 that his team would like. It would

be desirable to have an overhead projector and a transparency of the tic-
tac-toe chart. Instructors could cut out the X's and C's to place in the
squares or use a grease pencil. If this enuinment is not available, the
blackboard will do.

2. The instructor asks the nuestions nrovided on pages 153-155 in any order.
Alternate asking each team the questions, irrespective of which team wins
the last point, unless a team makes a challenge and misses, then that
team loses its turn. The team has 2n seconds to answer the nuestion (a
show of hands with a beginning of an answer). If the nuestion is passed,
it goes to the next team only if one of that team has a hand raised. If

the team with the question answers correctly and the other team does not
challenge the answer, that team gets the sgu:Llre. If the onposinq team
can challenge an incorrect answer with a correct one, they get the snuare.
If they challenge and miss, they must miss their next turn. Any team to
get a straight line on the tic-tac-toe chart, wins.

3. During progress of the game, the instructor makes note of those nues-
tions which are not answered or which appear difficult to answer. At the
conclusion of the game, students are asked to discuss difficult or un-
answered nuestions. This may lead to research by individuals, grouns, or
the entire class in order to resolve prohlF:, and gain information.
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Hollywood Squares lame
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Resources

0!!estions: Hollywood 5nuares Game

1. Take-home pay enuals your cross salary minus various

Deductions

2. The money which you bring home must be worked into a
if you want to have enough to live on until your next paycheck.

Budget

3. When preparing a budget, try to consider all exnences which are related
directly and indirectly, to your work. For example, a married woman with
children who works has expenses which another woman may not have. One
such expense is a

Babysitter

4. If you are working as a salesperson and someone gives you a $5 hill and
3 pennies to nay for his bill of $1.0R, what change do you give him. Re
specific.

2 dimes, 3 quarters, and 3 - $1.01) hills

5. When preparing your budget, what two categories of expenses must he
considered? (Hint: One category occurs every month.)

Fixed, Variable

6. All must be answered correctly for credit to he given on this nuestion.
Give two examples of each type of expense.

Fixed: Housing, Insurance, Car, Utilities, Installments
Variable: Food, Ciothing, Medical, Car Expenses, Home Repairs

7. After all expenses have been deducted from income, any money which is left
should be placed into what type of account?

Savings - Emergency

8. Despite the once-common belief that a woman's place is it the home, the
average woman today can expect to work years if he is married,
and years if she is single.

25, 45 years
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Questions: Pollywood Souares Came, rinued)

The next six nuestions refer to income tax.

q. Your income tax retur, is due r'n or .efore

Anril 15Th, 1-17h in 1q72_

each Year,

10. True or False: You worked only one week oc the year c(-,, your uncle.
You grossed fE2 and the 1--as4c deductions e-e withheld. You do not need
to file a tax return.

False: You must file a return any time you have hae income tax withheld,
no matter whF-,t neriod 4r covers, who you worked for, or what amount vou
made.

11. Your employer will dive you a corm during the month of
January which must accompany your return.

W-2

12. Roth answers must be correct: If you have made heavy Payments of taxes,
medical expenses, and interest, it may nay for you to
your deductions rather than claim the deduction.

Itemize, Standard

13. You must fill in your filing status on your return. Six choices are
given. Name five of these for credit.

(1) Single
(2 Married, filinn jointly
(3 Married, filing separately and spouse is also filing
(4 Unmarried, head of household

1Surviving widow(Pr) with denPndPnt child
6 Married, fling separately and spouse is not filing

14. The Treasury Department lists the seven (7) most common errors in filing
an income tax return. Name five of these,

1 Failure to attach all W-2 forms
Incomplete address or incorrect Social Security Number
Incorrect checking of blocks to indicate filing status
Incorrect checking of blocks for nersonal exemntions or listing of
dependents

(5 Incomplete listing of itemized deductions
(6 Listing income, deduction, or tax items on wrong line
(7 Failure to sign return
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Ouestions: Hollywood Snuares Game (Continued)

15. True or False: The cheapest way to own a car is to trade it in every
other year, thus avoiding most of the maior repairs that result from
the first 30,000 to 40,00n miles.

False: The opposite is true. According to the !Inited States flepartment
of Transnortation, it is cheaper to buy one car every 10 years and make
repairs even in theTrn range than to buy new cai- after new car.

1F. If you feel that you have been a victim of an unfair business nractice
by a merchant, whom do You contact? Name three.

cl) State Consumer Protection Avercv
(2) Attorney General's office
(3) "Hot Lire" of local newsnarer or radio station
(4) Nearest Better Business Bureau
(5) And of course, your attorney or Small Claims Court

17. When you borrow money at a bank or other lending institution thew will
renuire that you produce evidence of your income, present assets, iob
situation, past Payment record.

(Must name three to get a correct answer)

1B. Businesses must also make renorts of their business activities. For this
they hire accountants who prepare two basic financial renorts called:

(1) Balance Sheet
-(7T Income Statement (also Profit and Loss Statement)

19. When people and businesses are such poor managers that they become hope-
lessly in debt, the law allows therm to go

Bankrupt (or file bankruptcy)

2n. Going bF:nkrunt is a blow to your financial ell-being hecause it seriously
damages your credit reputation. To prevent peonle from taking undue
advantage of the bankruptcy right you can go or dec "ore bankrur'cy only
every years.

7 years
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PPnGPAm GnAL
5.3 (F) Comnare adult responsibilities in a variety of work
environments with nresent nersonal resnonsihilities

NIT A - DPESENT VS FIMIPF PFSININSPILITIFS

Estimated Completion Time of nne 5n-"inute Period

Activities

1. The instructor will introduce this activity by discussing how enrollment
in the work experience education nrogram can chancy:, the life stv1P of a
high school 'tudent, including personal habits and obligations.

Various studerts will he asked to contribute to the discussion by ela-
boratingon changes they have made in their life styles as a result of
enrollment in the program.

2. The instructor will then distribute Form 1 on pages 157 and 158, to he
completed during the remainder of the class session. nne cony of the
form should be duplicated for each student.

This assignment will renuire the student to comnare his resnonsibilities
as a student on work experience education with those of an adult,
fulitime worker.

3. After completion of the first nage of the form, the student will he
asked to list, using the second page of the form, three changes he would
prefer not to make in order to assume an adult role. After each change,
the student will write a paragraph explaining how he will adapt to that
characteristic by changing his life style to meet the renuirements of the
adllt world.



Program Goal 5.3 (E) - Unit A
Form #1

Prescnt vs Future -':'esoonsibilities

Place a check in the appror,riat2 column for each of the following responsibili-
ties. Some of the responsibilities will necessitate a check in both columns,
whereas in others you may check neither r_olumn.

RESPONSIBILITIES
As A

Student Worker
As An

Adult Worker

1. Must provide my own transportation
to the job each day.

2. Am rpouired to work a full length
shi'_ each da .

3. Am not reouired to train other
workers on the job.

4. An generally free to arrange
my own hours.

5. Have major financial responsibilities
to a family.

6. Payment of bills takes a major
portion of the check._pay

7. M11.5''' purchase special clothing to
wear on the job.

8. Can arrange to have a day off most
any day I want it.

9. Must work in close cooperation with
other workers by scheduling my work
to fit into a production process.

10. Am pretty well tied to a job with
one company.

11. Don't have opportunities to try out
new career stations.

12. The work done is usually not part of
a definite scheduledgeration.

13. Must report for work at a specific
time each da .

14. May be required to work rotating
shifts.

15. Must work overtime whenever requested.

-157 -

2010



Prec-7nt vs Future Pesponsibilities (Conti nip -'1)

2.

3.

Chances 7. must make but prefer not to make when I fully as-,ume the role

of an adult worker.

I will adapt to this cheige by:

I will adapt to this change hy:

I will adapt to this change by:
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) tssure ault rolc=s and recnrrsihilities ir th
rresent wcrk environment.

PiNIT - SITUATT( 1N LEAP-i"'J

Estimated Coroletion Tire or nne Cr-minute Derird

tr:tivities

1. This until will nrovide an opportunity for student' to exoress ther-
selves in matters that relate to on-the-ioh situatinis:s. They will
discuss typical situations that occur nn the ioh, taus nrovidinn an
insight for each student into his background and fostering understandinn
of problems that relate to employment.

The instructor will supply each student with a list of six nuestions,
all of which have sample solutons listed beneath the nuestion. There
is no clear-cut answer or solution for any of V-- nuestions. Sunoly
each student with a copy of Form #1 on page lfn.

2. Four students are selected from the class to .ion as the first panel.
Fact, student will draw a number from one through :.ix from a contairer.

The number they draw will indicate the ouestion the panel is to discuss
and the sample solutions of that nuestion.

3. After a 5 to 10 minute discussion of oossible solutions to the nuestion,
the panel will summarize its best possible solution. After discussion
of the question by the panel, class members may challenge the 'cnlution
chosen as well as suggest solutions of their own. Unon comnletion of
that activity, the panel will be dismissed and a new panel selected to
draw a number and discuss one of the remaininn nuestinns.

Q, This procedure continues until el nuestions and solutions have been
discussed. The teacher will then summarize the class activity by empha-
sizing the many reactions to situations that ocr.ur on-the-job. She should
stress that every situation may have several possible solutions, many of
which might be acceptable.

-159-

2(-.):12



Program Goal 5.3 (G) - ('nit A
Form =1

Ouestions Pertaining to Various Job Fituatinns

1. You work directly under a man who is lazy and unimaeinatiye. Would you:
a. Take over some of your boss's work and then make sure that everyone

knows you're doing his work as well as your own?
b. Offer to help your boss with the work he is neglecting but avoid

saving anything to anyone else about this?
c. Conce'rate on vour own work and nav no attention to your hoss's problem?
d. Some other solution.

2. You work for an eneraetic, intelligent man who is headed for a ton posi-
tion in the company. Would you:
a. Resign your job to avoid being overshadowed?
b. Understudy your boss to learn his methods?
c. Watch for boss's errors and spread the word about his mistakes?
d. Some other so1utinr.

3. Your boss begins turning over much of his mail to you with the remark,
"George, would you take care of this for me?" Wou'l you say:
a. "Why should I do this guy's wgrk?"
b. "I'll do this a lot better than he would just to show him up."
c. "I'll do a good job on these things, and the Koss will remember when

I'm in line for promotion."
d. Some other solution.

4. A very serious mistake has been made in your 40::/rtment. You were not
directly involved, but your entire departmr 's being held resnonsible.
Would you:
a. Pesign so this error won't blight your career?
b. Use the office arapevine to make it clear that you were not responsible?
c. Take the lead in reducing the potential damage in figuring out a way

to prevent future errors?
d. Some other solution.

5. You are exceptional'y good at fairly routine work and your boss recognizes
this fact. To get a more responsible and better payina position, would you:
a. Tell your supervisor you are bored with your present Position and are

thinking of looking for another job?
Arrange to meet the top-level officer of your company in the elevator
and offer suggestions for major improvements which your boss never
thought of?

c. Make it a regular practice to drop suggestions for improvements in
the "Suggestion box" after first discussing them with your immediate
boss?

d. Some other solution.

6. Your boss gets the flu just before you leave for a long-planned vacation.
He has an imnortant business trip the followng Monday. Several men could
substitute for him, including you. Would you:
a. Wait to see if someone asks you to break into your vacation to take

the trip?
b. Get a message to your boss, offering to postpone your vacation if he

wishes you to serve as his substitute?
c. Telephone the top brass and offer to take the boss's Place?
d. Some other solution.
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o
5.3 (V) Assume adult roles and resnr-sih= lities in a

selected career

1,JTT t - I04TEPVIE',! flPFSTInNc_

Estimated Cornletion Tire of Pre EP-minute Period

Activities

1 The instructor will select five students to be gueried, using the list
of questions on Form 1, pages 16? and 163. They renresent the kind of
cuestions an interviewer asks as researched by Frank S. F'rigicott,
Director of Placement, Northwestern University. Annther groan of three
classmates will be chosen to ask V-(? nuestinns from the list on the form,
each of the three students will he provided with a cony of Form #1.

This activity will he most interesting and meaningful when conducted in
front of a class. The key to success will he determined by the attitude
of the students asking th nuestiors, as well as by those supplying the
answers.

2. After an R to 10 minute nuestioninp neriod, new groups of students are
selected to Play the roles of interviewers and interviewees.

Note: Prior to this exercise the instructor should comment on the value
of such an activity as it pertains to threatening questions, ones
with implications toward p,'ri sons you know, renuirina a nerson to
organize his thoughts quickly as well as many other aspects of
interviewing and interview techninues.
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Program Goal .7.3 (V)
,-orm el

Ouestions Freouently Asked During the Fmoloyrent Interview
(As reported by q? crnanies survevedl

Compiled h' Frank S. Fro4-o*- , lorthwesterr Pniyersi!:v

1. what are yo!f-- future vocational glans'
2. In what schoo activities have you rarticinated7 Why? Which did you

enjoy the most'
3. Hnw do you srend vour snare time? !Met are your hobbies?
4. In what type cc 7;c)sition are you most interested''
5. Why do yo:.! think you might like to work fey- our cornany?
F. What jobs have you held? How were they obtained and why did you leave?
7. What course did you like hest? Least? Why?
R. Why did you choose your particular field of work? tikr;_s or dislikes.
9. How did you spend your vacations while in school?

ln. What do You know about our company? know its moneymaking -?rosoect, busi-
ness -reports.

11. Do you feel that you have received a good general training?
12. What oualifications do you have that make you feel that you will he

successful in your field?
13. What extracurricular offices have you held?
14. What are your ideas on salary?
15. How do you feel about your family?
1F. How interested are you in snorts?
17. Can you forget your education and start from scratch?
1R. Pb You prefer any specific geographic locations? Why?
19. Do you have a girl? Is it serious?
2(1. How much money do you hope to earn at ape 10? 35?
21. Why did you decide to go to this particular school?
22. Hnw did ynv rank in your graduating class in high school?
23. no vou think that your extracurricular activities were worth the time You

devoted to them?
24. What do you think determines a man's progress in a good company?
25. What Personal characteristics are necessary for success in your chosen field?
26. Why do you think you would like this particular type of job?
27. '4hat is your father's occupation?
28. dell me about your home life during the tome you were growing up.
29. Are you looking for a permanent or temporary job?
30. Do you prefer working with others or by yourself?
31. Who are your best friends?
32. What kind of boss do you prefer?
33. Are you primarily interested in making money or do you feel that service to

your fellow man is a satisfactory accomplishment?
34. Can you take instructions without feeling upset?
35. Tell me a story!
36. Do you live with your Ft _s? Which of your parents has had the most nro-

found influence on you?
37. How did previous employers treat you?
38. What have you learned from some of the jobs You have held?
39. Can you get recommendations from Previous employers?
40. What interests you about our product or service?
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fluestions Frequently Asked During the Employment Interview (Continued)

41. What was your record in military service?
42. Do you feel you have done the best scholastic work of which you are capable?
43. What do you know about opportunities in the field in which you are trained?
44. How long do you expect to work?
45. Have you ever had any difficulty getting along with fellow students and

faculty?
46. What is the source of your spending money?
A7. Have you saved any money?
4R. Do you have any debts?
49. How old were yc when you became self-supporting?
50. Do you attend church?
51. Do you like routine work?
52. Do you like regular hours?
53. What size city do you prefer?
54. When did you first contribute to family income?
55. What is your major weakness?
56. Define cooperation:
57. Will you fight to get ahead?
58. Do you demand attention?
59. Do you nave an analytical mind?
60. Are you eager to please?
61. What do you do to keep in good Physical condition?
62. How do you usually spend Sunday?
63. Have you had any serious illness or injury?
64. Pre you willing to go where the company sends vou?
65. What job in our company would you choose if you were entir70y free to do so?
66. Is it an effort for you to he tolerant of persons with a background and

interest different from your own?
67. What types of books have you read?
68. What types of people seem to "rub you the wrong way"?
69. Do you enjoy spc.rts as a participant? As an observer?
70. What jobs have you enjoyed the most? The least? Why?
71. What are your own special abilities?
72. What job in our company do you want to work toward?
73. Would you prefer a large or a small company? Why?
74. What is your idea of how industry operates today?
75. Do you like to travel?
76. How about overtime work?
77. What kind of work interests you?
78. What are the disadvantages of your chmen field?
79. Do you think that grades should be considered by employers? Why or why not?
80. Are you interested in research?
81. If married, how often do you entertain at home?
82. To what extent do you use liquor?
83. What have you done which show initiative and willingness to work?
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PPOC,RP GAL
5.4 (E) Describe the types of adult responsibilities you
have ohsprved in a variety of work environments with which
you can identify

UNIT A I LIKE MnST - I LIKE LEAST

Estimated romnletion Time of one 5n-minute Period

Activities

i Four exploratory work exnerience education enrollees will he selected
by the instructor to participate in this activity. They will he seated
facing the class with the instructor seated to their side as part of the
group.

The instructor will initiate the presentation by descrihina some of the
unique responsibilities other students have assumed at their career
stations.

2. She will then call on each of her nanel members, in turn, to tell the
class about his career station and his responsibilities, as well as the
values he feels he is gaining as a result of this exnerience.

3. Each of the panel members will then be asked to describe the two aspects
of his career station he likes least and the three aspects of his career
station he likes most.

The remainder of the class period will be devoted to auestions from the
members of the class. They should have many ouestions they would like to
ask the panel members that relate to their indicated likes and dislikes.
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PPOGPAM GALS
5.4 (G) Demonstrate an acceptable level of proficiency in
your present job assignment

5.4 ((V) Demonstrate job-entry level proficiency in a selected
career

UNIT A - A FEELING FOP MY YORK

Estimated Completion Time of One 50-Minute Period

Activities

1. The instructor will select ten students from the related class to nartici-
pate in this activity. The enrollees will be seated in a line across the
front of the room facing the class.

She will explain to the class that she will ask nuestions or make state-
ments to the group and that they will be free to respond in a variety of
ways. The response of each enrollee of the groun of ten will be determined
by his feelings toward the statement or the question that is asked. The
students should be reminded that the activity nrovides for a variety of
answers so they shouldn't be influenced by their neighbors' responses.

2. The student participants will be instructed to respond to each statement
in one of the following ways:

a. If you c7enerally agree, raise your hard in front of your body in a
"thumbs up" position (demonstrate).

b. If you strongly agree, raise your hand over your head and me'e a
circling motion (demonstrate).

c. If you generally disagree give the "thumbs down" sign with one
hand (demonstrate).

d. If you strongly disagree, give it the "thumbs down" treatment by
using both hands with thumbs down, moving them vigorously back and
forth across your body (demonstrate).

e. If you do not have feelings one way or the other, cross your arms
over your chest and hold them there (demonstrate).

3. The instructor will then proceed to ask the nuestions or make the state-
ments to the class which are provided on page 1FF, A Feeling for My Work.
She should try to establish a rapnort with the groun so that This will
a learning activity, not just a fun session.

This activity can be utilized to initiate a discussion of values, varied
responsibilities of career stations, personal likes and dislikes, and
other related topics.
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Fpsource

A Feeling for My Work: Sample nuestions and Statements

1. Is it desirable for youth in this day and ace to remain in school until
they earn a high.school diploma?

2. It would be a good idea if the board of education provided a smoking area
on campus.

3. If some emnloyees at a company get a long coffee break then all employees
should.

4. It would be best to have all students Placed in work exnprience education
whether they selected it or not.

5. All work experience education enrollees should master entry level skills
at their career stations to the extent that they can hold down a int,.

6. I can smoke as I please at my career station.

7. An agreeable career snonsor makes any job a pleasant experience.

8. I would be happy to remain with this comnany during all my working years.

I am stuck on a dead end job.

10. The only way I can advance is to seek a lob with another comnanv.

11. My job sponsor has suggested I continue my education heyond high school.

12. I would like my joh more if all nersons I work in close contact with used
a deodorant.

13. I think I would like to be a supervisor over several workers.

14. Some employees sort of resent me hecause I am a student worker.

15. Being the boss is worth the responsibility that goes with it.

16. I can perform most of my job assignments as well as the fulltimP emolovees.

17. Do you agree with the standards of dress and conduct required by your
job sponsor?

18. Could you improve the system used at your career station if the emnloyer
would accept your suggestions?

19. Do you require more supervision than most employees where you work?

20.19



A Feeling for Mx Work: Sample Questions and Statements (continued)

20. I am holding my own and nutting nut as much work as other emnlovees.

21. I can occasionally get by unnoticed coming to work when not dressed
properly or bathed Prior to renorting to the job.

22. I think I have a good chance to he offered emnlovment during the summer
vacation.

23. I can remain at my nresent career station after graduation from high
school if I continue my education.

2A. / think its about time I get off this hot seat.

-167-
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rmorxm nom_
5.5 (F) Assume adult roles and responsibilities durino the
exploratory period whenever possible

UNIT A - POLE PLAYING AS JrT. sPnNsoPs

Estimated Completion Time of One 50-minute period

Activities

1. The students will role-play the part of career sponsors and discuss the
subject: "WHAT ARE THE MAJOR PROPLFMS EMPLOYFPS HAVE PRATED TO THE
EMPLOYMENT OF YOUTH?"

2. Previous to the related class meeting, the instructor will select five
enrollees and request them to participate as a nanel in this activity.
The group should meet together to discuss nossihle tonics such as,
barriers they have experienced, or have heard of_ that relate to the
employment of youth.

Examples of such barriers to employment follow:

a. They raise my insurance
b. Too much trouble getting work permits
c. Hours they can work are too limited
d. Need workers when students are in school
e. Inexperienced
f. They are lazy and won't work
q. They all have long hair
h. Most of them don't really want to work
i. They aren't reliable
j. Horse around when more than one is employed

3. After the presentation of the panel, the instructor will relate problems
he has encountered when attempting to place students on the work experience
education program.

Discussion should follow to explore ways work exoerience education en-
rollees can assist to alleviate problems that nreclude or limit the
employment of minors.
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FOREWC?D

Agriculture is one of Utah's =st important industries, yet,

like cverything else, it, too, has experienced many changes during

the past few years. Today, agriculture has a different meaning and

place in our economy and schools than it once had.

Recent changes in agriculture and stimulation to vocational

education engenered by the National Vocational Education Act of

1963 have led to an effort to provide a broader basic education for

our rural youth. These developments have placed a new obligation

upon schools and Vo-Ag teachers for providing education for job

entry into the many diversified areas of non-farm agriculture em-

ployment, as well as providing for those boys who will continue

to provide food and fiber that our economy demands. In today's

world, programs in range management, forestry, and conservation

take on new importance.

This curriculum guide is being made available to teachers

of vocational agriculture. It should be recognized that these
materials are still developmental in nature, although considerable

time and effort has been expended to bring them to this stage of

completion. The guide should serve as a valuable teacher aid in
exploring a new dimension in the broad field of agriculture. This

area of study fs important to the welfare of our State and the Inter-

mountain West. Car economy depends, to a large measure, upon healthy,

vigorous, well-managed range and forest lands.

This course of study guide is made available to districts

in accordance with State law which requires the State Course of

Study Committee to determine courses of study for the public schools

of Utah.

Lerue Winget
Deputy Superintendent for Instruction
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r;TRoDucT oi:

Cr),1.servat-3olla ,L-ducation appears az the first section in the course
of study guide. It is generally agreed that Conservation should nst "se
taught as a separate course, but rather to have it incorpora:,ed as a part
of many courses. Specific conservation practices are treated in both
the sections on Range and Forest Management.

The treatment c= Conservation in this section of the guide is
designed to point up specific conservation concepts and basic under-
standings that must be developed with students if they are to fully
comprehend the study of Range and Forest Management.

Range Management is treated in such a way as to give the instuctor
some knowledge and scope of this broad educational area. Rather a detail-
ed course outline is included which may serve as a guide in teaching this
subject area as: (1) a unit of study, (2) a semester of work, or (3) a
full year course.

Forest Management is also presented in such a way as to give the
instructor depth and breadth of the subject area. The material is local
in nature and is designed to challenge the thinking of both instructor
and student. This unit fits well with the one of Range Management and
combined, could be used for either a semester or year course.

-1-
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Conseo-Y,-ticr

1. Why Conservation:

Conservation is gradually becoming a way of life. More and more
people are coming to accent the concepts of conservation and to govern
their lives thereby. And yet, the number of cur people who remain
relatively unaffected by these concepts is distressingly large.

Effective conservation requires an attitude of appreciation toward
natural resources--toward their value and the value of their wise use
for cne's self, for our fellow men, and for future generations. We

should feel an obligation to generations yet unborn to leave this earth
as liberally furnished with resources as we ourselves inherited. The ag-
riculturist should feel. obligated to leave the soil that has supported him
in as good condition as he found it. The general public as well as
specialists should come to realize that our trees should be utilized on
a sustained yield basis. The stockman should feel an obligation to main-
tain and even improve the state of the grazing land that has fed and
clothed him.

2. Some Si nificant Conservation Conce is

An effective conservation program may be developed around basic
concepts.

1. People need to understand that man is a part of the natural
world in which are many valuable materials that he has learned to utilize
for human sustenance and for human betterment. These materials, or
resources, are not man made. They are the result of natural processes.
They include soil and water, fish and wildlife, forests, grass, and
minerals, as well as human society. Man's economic, social and political
welfare is largely dependent upon the manner and extent to which he
utilizes and manages this natural wealth.

2. Natural resources, like certain of our minerals and fuels, are
limited and can never be replaced once they have been used. Others,

like soils, forests, and wildlife, if adequately managed, can provide es-
sential sustenance for present populations with the confident expectation
that future generations will not suffer because of current use.

3. Man's understanding of diminishing resources is limited by the
brevity of the individual human life. This is in part responsible for the
frequent failure to recognize the gradual disintegration and wasting
away of certain of our more important resources. Leaching of mineral
wealth from soils may not be a conspicuous process, noticed in a limited
period, but the end result may be devastating and the area may eventually
become incapable of sustaining living things.

The material included in this section, with ninor modifications, has been
taken from the Conservation Handbook, prepared by the National Association
of Biology Teachers.
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4. Young people need help in establishing their own position in
the calendar of the earth's history. They need help in understanding
the causes of-barren hills, gutted land, the disappearance of wildlife, and
they need help in appreciating the esthetic. They cannot fail to ob-
serve these features of their environment, but they need help in under-
standing that natural conditions change just as man's modes of communi-
cation and transportation change.

5. Perhaps the most distinctive characteristic of both the living
and the inanimate world is change. As applied to the area of our nat-
ural resources, we have been moving toward the depletion of certain
of our basic resources at varying rates of speed. In many areas the
depth and fertility of our top soil is rapidly being reduced. In areas

where water supply is normally low, overuse of water has resulted in
rapid lowering of water tables. Some species of wildlife have already
become extinct while others are threatened with extinction.

6. It is desirable that young people explore the close relationships
between soil, water, plant cover, and animal life, including man. This

points out the importance of the ecological aspects of conservation.
Barren soil lacks the absorbing layer provided by plant cover, and
precipitation, Instead of being held and permitted to soak into the
ground, runs off, culminating, as in too many cases, in devastating
floods, Flood water is water that should have soaked into the ground
to recharge underground reservoirs and to supply needs of plants. Con-

tinuous, heavy run-off tends to lower the water table, drying springs
and eroding lands. Proper plant cover tends to prevent floods, builds
up ground water supplies, and helps provide food for livestock and man.
Wildlife demands clear streams, plant cover, and wooded areas. Man, for
the general welfare, must manage soil and plant cover in such a way that
soil will be saved and be made or kept productive, and wildlife of many
kinds encouraged to inhibit our watersheds.

7. Young people should know that the world's rapidly increasing
population will continue to levy an ever greater demand upon natural
resources. This may cause overuse, or increased misuse of resources, but
enterprising populations, through technological advances may be able to
maintain or even raise modern standards of living without threatening
the depletion of basic resources.

8. It is essential that young people become alert to the problems
arising from resource-use. It is likewise essential that they become
acquainted with the activities of private, state, and national agencies
that are concerned with the control and management of those resources
so that they may help and improve the work. of these agencies.

3. Modifications of American Attitudes Toward Natural Resources

The attitude of the early American colonist toward resource-use
was that, in certain respects at least, resources constituted a barrier
to the establishment of home and community. This attitude frequently

-3-
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led to destruction of valuable resources which can be justified on the
basis of the colonist's position in American history. As the country de-
veloped, there appeared a social consciousness which led to the preser-
vation of certaineceflic areas, geologic features 11-i''-)ric records.

Fortunately, large areas of the public domair served for

the use and enjoyment of the general public national,

state, and city parks, forests, and wildlif

For a long time the term, conservation, carried only the limited
connotation of preservation. For many it has come to include restoration.
Plants and animals which are desirable from the changed human viewpoint,
have been reestablished in some areas. Some species have been introduced
and wisely cultured. More desirable species have replaced less valuable
ones. The further development of conservation attitudes knowledge has
led to more adequate management. For many, conservation became synonymous

with wise management. The viewpoint has been ably expressed as managing
our resources for the benefit of our own eneration with due consideration

for those yet to come. Currently, conservationists are forced to recog-

nize all three viewpoints. Some resources are best preserved; others are
best restored or properly developed in the light of present knowledge;
still others need only proper management to assure the continuation of the
foundations upon which our society is based.

4. Conservation Education is a Broad Field and Touches the Lives of
Everyone.

A. Conservation education includes and shows the relationships of
the natural, human, social, and economic resources. The Vo-Ag teacher is

particularly responsible for instruction in techniques and information
related to the wise use of the natural resources.

B. Conservation education is an integral part of the curriculum.
The Vo-Ag teacher shares responsibility for a large part of the conservation

emphasis and seeks to integrate biological information with the activities
of other subjects and appropriate extra-class activities.

C. Conservation education is fitted to the experiences, needs and

interests of the pupils. Biological and agricultural interests which are
stimulated by out-of-school activities are used in the school program and
the conservation activities within the school are directed so as to carry '\

over into out-of-school activities.

D. Conservation education develops proper attitudes toward the
wisest use of all resources. Correct conservation attitudes are incorpor-

ated and allied with other character-building and citizenship efforts.

E. Conservation education provides pupils with information about
careers in conservation and provides stimulating work experiences and

contacts with professional conservationists.
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F. Conservation education is a cooperative enterprise between
school and community, bringing about a better understanding of re-
source problemsaLadaelmingplans for the solution of them.

G. Conservation education is well-balanced with respect to content.
It embraces a broad consideration of the biological interrelations which
exist among wildlife, water, forests, grasslands, wastelands, minerals,
and people..

H. Conservation is taught as a science and biological and a ricultural
research rovides the data
cedures. This scientific information is translated into social action,
as good conservation is improved behavio:-.

I. Conservation education begins at home, 'hut eventually includes
the problems, the developmental plans, and proper attitudes and habits
applicable to the county, state region, and nation, and the world.

J. Conservation applies to all people, rural and urban, and to be
most effective a common vielt oint with res ect to resource-use should
be established which shows the interdependence of all groups.

-5-
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SUGGESTED QUESTIONS FOR A HIGH SCHOOL CONSERVATION QUIZ

SELECTION TYPE

1. Which of the following statements best describes the problems of forest
conservation? (c should be selected.)

a It's too late now to do any it censure our ancestors for their

wasteful use of the fore ;s. ides, by the time our timber is
all used, substitutes wil ailable.

b Forest conservation is a problem of concern only to the forest
areas where there is lumbering.

c Forest conservation is a challenging national problem involving the
individual's responsibility to his community and nation, and the
government's responsibility to the inaividual.

d Forest conservation is a fine theory that can't be practiced today.

2. Which of the following statements best indicates the role of forests
in control of soil erosion? (d should be selected)

a The deforestation of one-third of our land has made no difference

in the number and extent of floods.

b Reforesting of denuded and eroding slopes will stop erosion of the

slopes but will have little effect in reducing floods.

c Flood control can be entirely taken care of by levees, dams, spread-
ing basins, and proper tillage.

d Forests help prevent rapid runoff and protect the forest soil from
erosion.. Therefore, they help reduce the damage from floods on
lands along the stream bottoms.

e If we would completely reforest the natural forest regions, there
would no longer be floods in these areas.

3. Which of the following statements most nearly expresses the true
conception of the forest fire problem? (Selection of c shows proper attitude)

a If woners burn or fail to protect their forests, that is their con-
cern and not the public's.

b the forest fire losses and Christmas tree abuses are of about equal
emportance, both having a sentimental and dramatic appeal that leads
to overemphasis.

(Can't.)

-6-
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c Forest fires affect everyone just as does any national calamity that

destroys millions of dollars worth of property annually and there-

fore becomes largely a public responsibility.

d Since man causes more than 90 percent of forest fires, people should

be kept out of the forests.

e Fighting forest fires is justified mainly as emergency employment.

TRUE or FALSE (Proper answer is underlined)

4. The only reason for forest. cor 'ation is to avoid a timber famine.

(True, false)

5. In general, the standard of living on the land is indicative of its

productivity. (True, false)

6. Forest insects and diseases are less conspicuous than fire. However,

their total effect on the forest exceeds that of fire because they

work every year and no forest is free of them. (True, false)

7. There are many conservation practices that are profitable to a pri-

vate owner. (True, false)

8. The public can justifiably carry some of the cost of forest conservation

because it derives benefits from it that the individual owner cannot

always finance alone. (True, false)

9. To remove mature trees from a forest is a conservation practice.

(True, false)

10. In the United States, there are about 500 million acres of commercial

forest land. (True, False)

11. Most of our forest land is publicly owned. (True, False)

12. Hunters should be allowed to take approximately the annual increase

of a species in an area each year when the game population is near

the carrying capacity of that area. (True, false)

MULTIPLE CHOICE

13. Most of our lumber comes from (public, private) forests.

14. A basic consideration in wildlife management is (control of predators,

maintaining the ratio between males and females, maintenance of food

and cover).

15. Forest soil absorbs more water than bare soil because it is more

(porous, fertile, compact).

16. Most forest fires in the United States are (man-caused, lightning-

caused).

17. A tree shelterbelt is most valuable as (a source of fuel, shelter for

game, protection for soil).

-7-
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18. A forest fire burninj
surface, crown) fire.

19. Deer population in a:
shooting bucks only,

20. Most of our cutover
for agriculture.

ESSAY TYPE

the tops of trees is called a (ground,

area can best be held in check by (transplanting,
.arvesting both bucks and does).

Lest lands are (submarginal, profitable, marginal)

21. What is accelerated erosion? (It is excessive, i.e., more than normal,
erosion resulting from the baring Pr improper cultivation of the soil).
Give 3 causes of it. (Overgrazir.,; of Grasslands, careless logging,
careless cultivation of croplands, over-concentrations of animals and
humans on the land.) List two ways of preventing it. (By balancing
the number of animals, both domestic and wild, with the amount of
forage available, the use of which will not decrease the productivity
of the land. By cutting and logging forest trees so that the forest
floor remains intact and well protected.)

22. What indicators shov that a watershed is in good condition? (Ground
well covered with vegetation - grass, shrubs, trees; clear, clean
streams; lack of erosion; absence of gullies; stable s -bream banks;
litter or duff leaves, twigs, dried grasses - covering the ground.)

23. Why is vegetation so important as cover for watershed lands? (It

keeps the soil porous, thereby allowing for more absorption of rain
and snow water).

24. List our renewable natural resources. (Soils, waters, forests, wild-
life).

non-renewable natura: resources. (Minerals, oils, gases).

25. Give your definition of "conservation of renewable natural resources."
(Conservation is the wise use of our renewable natural resources to
keep them fully productive and in ample supply for the nation's pre-
sent and future needs).

26. List the primary conservation problems of your home community or
state and tell what is being done to solve them. (The answer depends
upon the area involved).

27. Who is your State Forester and what is his address? What are his
responsibilities?

28. Who is your extension Forester and what is his address? What is his
main job?

29. What agency is responsible for the administration of the National
Forests? (The Forest Service, in the United States Department of
Agriculture).

30. What agency administers the National Parks? (The National Park Service
in the Department of the Interior).

-8-
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I GIVE MY
PLEDGE AS AN AMERICAN

TO SAVE AND FAITHFULLY TO
DEFEND FROM WASTE THE

NATURAL RESOURCES OF
MY COUNTRY - ITS SOIL

AND MINERALS, ITS
FORESTS, WATERS,

AND WILDLIFE*
* *

* * *

-9-

2034

*



RANGE MANAGEMENT
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UTAH IS A RANGE STATE*

Utah is a range state: approximately 86 percent of the land acreage

is covered by range vegetation. Barren and waste lands make up an additional
5 percent. Only 3 percent of the total 52,701,000 acres of land is cul-
'tivated.

Rangelands provide 54 percent of the forage requir. _,,J 411

mttle, and horses cf the state. Sheep get about 86 percent of their
_iii :.. :1 forage from ranges. Beef cattle get 56 percent of their forage from
this source. About 90 percent of the beef cattle feed upon range forage
in the summer but only 25 to 35 percent in the ..-inter.

The range livestock industry account...; for from 33 to 40 percent of
the agricultural income within the Inter=tuntai= region. This industry
makes use of lands otherwise unuseable 1),:,ause of low rainfall, shallow
and -ocky soils, salty soils or rough terrain.

Rangelands of Utah are characterized by a wide diverSity in vegetation
types, productivity and ownership. Federal lands amount to 73 percent of
the land acreage. Most range operations 'depend on carefully integrated
use of federal and private and even state lands. National forest lands

in the mountains supply a majority of tl-le summer grazing. Winter grazing
comes principally from desert and semi-desert ranges administered by the
Bureau of Land Management. Well-balanced livestock operations are often
made difficult by a shortage of spring range. Trailing and trucking of
both sheep and cattle between seasonal rang s, often widely separated, is
typical.

RANGE FORAGE

Although grasslands are not extensive in Utah, grasses add greatly
to the forage supply on areas dominated by browse plants. Grasses fre-
quently produce most of the forage supply in mountain parks, on upland
plains and valleys, and on sagebrush slopes following sagebrush control
practices.

A diversified diet is generally more effective in supplying a balanced
ration to grazing animals than a diet of either browse or grass alone.
This is particularly true of winter range. The content of protein, phos-
phorus, and carotene (Vitamin A) in grasses is high during spring growth
but declines with plant maturity. However, the levels of these nutrients
in non-deciduous shrubs may vary only slightly as the season progresses.

On winter range, grasses are high in energy but low in protein,
phosphorus and carotene. Browse plants at this tine of year are much higher
in protein, phosphorus and carotene but lower in energy than grasses.
Shadscale and sagebrush winter ranges which contain cured grasses often
require no supplemental feeds.

*By John F. Vallentine, Extension Range :o;.:agement Specialist, U. S. U.,
Logan, Utah
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A range type is a land area given a characteristic appearance by a single
clant species or group of species. Range types are separated on the basis
of appearance and vegetation composition. The following nine range types

are used in this bulletin:

c/o of

State
% of total
rangeland

1. Juniper-pinon 23.8 27.6
2. Salt-desert Shrup 22.4 26.0
3. Sagebrush 16.1 18.7
4. Blackbrush 7.0 8.1

5. Mountain Brush 6.1 7.1

6. Conifer 4.2 4.9

7. Aspen 3.7 4.3

8. Plains fTrassland 2.4 2.8

9. Mountain Grassland .4 c .5

Total 86.1 100.0

-12-
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RANGE i.1AiiAGE;T:172*

I. Introduction

Utah is an important range state. Conservation of our "grass"
resource is vital to everyone in Utah. Watersheds in Utah protected by
this grass resource are vital to people in other states as well as to Utahns.
Water of the great Colorado River flows from Utah to other states. Count-
less business enterprises and industries depend upon this water from our
range and forests. It irrigates fertile valleys that support prosperous
towns and cities. Wild game and fish depend upon range and water from the
range.

Range covers 46,000,000 acres in Utah. Five-sixths of this is
grazed by our livestock. More than one-sixth of it actually is owned by
ranchers. There are 3.8 million acres of commercial forest and 1.6 million
acres of cropland.

The manner in which all of our range is managed is important from
the standpoint of income to agriculture, since the grass and browse crop
from range furnishes one of the two greatest sources of agricultural income
in Utah.

Range conservation and range management mean practically the same
thing. When rangeland is well managed, it will be conserved; it will also
produce food, fiber and water at the highest possible level.

The management and conservation of our great range resource is
dependent upon a good working knowledge of range among the people who handle
it. We look at management of range as an important job--one whch takes
know how and experience.

What is Range and Range Management?

A. Rangeland is land best adapted to the production of perennial
plants for harvest and use by grazing animals. Rangeland is
not suited for regular cultivation, due to climate, topography
or soil.

B. Range Management is the handling of range in a way that will
produce the most products over a long period of time.

Mismanagement exposes soil to the forces of erosion. Valuable
water resources are wasted.

*Karl G. Parker -- Extension Range Specialist
U. S. U. Logan, Utah
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II. Steps to Better 2ange 1anagement Knowledre

A. That is on Ranreland?

Plants--the main resource with which we work. Livestock and
wildlife on rangeland depends upon the plants and the strength
of the plants in the range.
Group participation: How would you describe a grass plant?
1. A good range operator knows the important kinds of plants

that grow on his range, such as:
Grass--round, hollow, jointed stems; leaf veins parallel.
Grasslike plants--Sedge--stems, three cornered; no joints.

Ruch--stems, round; no joints
Forb--(herbs)--Non-grasslike plants with annual tops and
net-like veins in leaves.
Shrub--Leaves with net-like veins, stems woody and branch
at the base; not trees.

2. A good range operator knows his important range plants by
name. The rancher can use a knowledge of these different
kinds of plants to grow bigger and better crops of "grass"
and to hold soil and water in place.

Activity:
1. Each camper collect a sample of each of the above kinds of

plants.
2. Demonstration on collecting,pressing, mounting, and identi-

fication of range plants.
3. Group participation: Each member mount a plant for the

herbarium.

B. What is its Value?

Each plant--its purpose.
What they furnish to animals:

Plants furnish energy and building materials to animals. What
about the life regulators we get from plants? Some plants
are better soil savers.

Exhibits:
1. Forage values.
2. Conservation value--compare root systems of grasses and

shrubs.

C. What Happens to the Plants in the Range?

1. Range site
We can call the different hinds. of rangeland "sites." A
range site is simply an area of range with one kind of
soil, slope and climate. You can distinguish between
the sites by the different kinds and amounts of plants that
grow there under natural conditions (not affected much by
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graying). Grazing might change the types of vegetation on
a range site, but the soil, slope and climate remain es-
sentially the same.

The te:cture of the soil is determined by the percentage of
sand, silt and clays that make up the soil. These three
kind6 of soil particles can be identified by the sense of
touch, by "ribboning" a piece of moist soil between your
fingers.

Sand is the gritty material which is felt.
Silt is the floury material.
Clay is the sticky matcripl.
A combination of sand, silt, and Clay is called loam.
Following are sonic of the common range sites with a
Brief description of each.
Moist, deep - -a fertile area with watertable up to two
feet. It may be flooded or sub-irrigated periodically.
Overflowareas receiving runoff from other land.
Salineoverflow site where plants are affected by salt
accumulation.
Sandysandy loams and loamy fine sands.
Silty- -very fine sandy loams, loams, silt loams, and
silts.

Clayeysandy clay loams, silty clay loams, and clay
loams that take water readily.
Shallow- -all soils ten to twenty inches deep over rock,
shale or gravel.
Heavy clay--sandy clay, silty clay and clay; takes
water very slowly.

2. Nature fits the plants to the range
In the first place, nature had a set of plants on the range

which were best adapted to the soils, the available moisture and
the climate in each area. Grazing these plants produces definite
changes. The plants in the range react to grazing in different
ways. To better understand that we group the plants according
to the way they react to grazing. Fire, or the lack of fire
also influences range plants.

a. Green group plants--were plentiful in the original,
native range in "top" or "climax" condition. These plants
are usually tall, highly productive and well-liked by
grazing animals. The green group plants are the first
ones to decrease when grazing becomes heavy. By their
abundance in the range, they indicate that the range
management plan is "going well"--that production is high.
As the range goes downward in condition from "excellent"
to "good," "fair" and finally to "poor" range, we find
fewer of the green group plants. Examples of this group
are: slender wheatgrass, blueburch wheatgrass, and winter-
fat.

b. Yellow group plants - -are also native plants that were
part of the "top" or "climax" range but are less attractive
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to livest:)ck Many are short plants. They escape grazing
because they are short, less palatable, or possibly because
they are "spinet'" (cactus).

These yellow group plants increase in numbers as grazing
becomes moderate too heavy. They replace the green group
plants which have become smaller and weaker. If heavy

grazing continues long enough, even the ,yellow group plants

will die out of the range.

If the yellow group plants in the range become numerous,
weak and small, the operator should look at his grazing
program with caution.

The range operator begins to lose valuable moisture and
soil when both the Green and yellow groups become weak.
When he keeps down the shoots, he shortens the roots.
The plant roots are the best soil and water conservators.
A healthy range plant renews its entire root system over
a 3 year period, that is, if it has enough leaves to manu-
facture root building materials.
Examples of the "yellow" group are: Blue grama, curly
grass, fringed sagewort and cactus.

c. Red group_plants--are the plants which in the original
range occupied only the disturbed areas, such as prairie
dog towns, slide areas and washed or trampled soil.
They may also be from other land areas. Rangelands which
are grazed too heavily too long are often invaded by red
group plants in the range simply mean DANGER to the soil
and water resources and to the production of livestock,
game animals and water. Examples of this group are:
Russian thistle, cheatgrass brome, foxtail barley and
halogeton.

3. Range condition judging. (Field trip)
Range condition means range health. The kinds and amount
(by weight) of the range plants determine range condition.
Group participation: Range condition judging. Examples of

range condition judging. Examples of range condition
classes. (flannel board exhibit)

4. Making a range inventory.
Exhibit: Making a range map.

D. Making Plans for Wise Use

Exhibit: Range map and map overlay. By workshop leader. A
good range management plan is made up of practices that result
in high production from the resources over a long period of time.

E. Range Improvement Practices

1. Grazing methods--are always needed.
a. Rotation grazing- - -grazing different pastures in proper

order.
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b. Deferred grazing--letting the plants get a start before
grazing time.

c. Range "rest"--the best medicine for "sick range."

2. Salting plans--for more even use of grass by livestock.

3. Stock water development.

4. Herding or drifting

5. Seeding--sometimes needed; re-established higher producing
plants.

6. Burning--used occasionally (remember, can be a useful
servant or a bad master).

7. Control of poisonous and moxious plants.
a. Mechanical control.
b. Chemical control

c. Grazing management. Graze larkspur with sheep only.

III. Management of Grazing by Wild Animals

Do the same principles apply?

-17--
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RANGELAND TYPES IN RELATION TO RANGE USE IN UTAH

Rangeland in the state of Utah furnishes needs and satisfactions
important to the people of Utah, it is extensive in area.

To begin with, let's take a look at the land use, ownership and
administration pattern of rangelands in Utah.

Pie chart of land use:
Area of Utah 52,700,000

Rangeland 45,000,000
Cropland 1,800,000
Commercial Forest 3,500,000

Special use area
(defense, etc.)

3,000,000

Rangeland Ownership 8,500,000

Private 7,800,000

National Forest Rangeland 25,000,000
BLM 3,000,000

State and local government

Range Use
Grazing

Cattle and Sheep
Big game animals

(not all same area)
Recreation

Intensive areas
Game Pursuit

Water Yield

lio,00moo
35,000,000

90,000
30,000,000
32,000,000

Range livestock and big game animals in Utah get nearly 60 per cent
and 95 per cent respectively of their feed from native range land.

There is a wide variety of rangeland in Utah; Each is suited to a
particular purpose. (See map of Utah.)

1. Winter Range

This occupies most of western and central-eastern Utah. The Creosote
bush type in Washington County is the lower producing part of the desert
range. The Blackbrush community occurs along the southern border and along
the alluvial benches and fans bordering tho Colorado River. Production is
also low, but not as low as in the Creosote bush type.

The east and west desert furnish a rich variety of feed for live-
stock and game animals if the range is in good condition.

use.

Soil sodium content is high. Infiltration is impaired with heavy
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While there are pure stands of winterfat, the typical plant cover
is a mixture of big sagebrush, shadscale, sal:;bush and winterfat along with
a few grasses such as squirreltail, and forbs such as scarlett globemallow.

Halogeton has invaded much of the desert ranges of Utah.

2. Spring and Fall Range.

The upper desert plateaus, foothills, and lower mountain ranges have
a cover of sagebrush--bunchgrass type--in the lower elevations, and the
pinyon -'.juniper types in the higher elevation in this part of the state.
This is a fairly productive type, but which is now supporting only a stand
of scrubby trees over bare soils, or sagebrush with a few herbacious plants
as an understory.

An increasing amount of this vegetational type in Utah is being
developed. Increases of from 500 to 1000 pounds of forage per acre are
being obtained.

3. Summer Range

The oakbrush and maple type form the transition zone into the summer
range area. Here we find widely varying kinds of vegetation, ranging from
low producing shrub cover to highly productive meadows. Here we also find
dense stands of trees about which there is some controversy regarding
resource development.

Steepness of slopes is a major problem in the late spring and early
summer range areas. Intensive livestock management and close cooperation
among range-livestock operators where they run livestock in common are
necessary if these types of lands are to be classed as "usable."

The aspen type is highly productive range. It, too, requires care-
ful management. The normal understory of saterleaf, mountain brome,
slender wheatgrass, and rich variety of other forbs and grasses is quite
sensitive to grazing. The open parks and the open stands of aspen in many
cases are now occupied by a misture of sagebrush and rabbitbrush.

The alpine grassland types used mostly as summer range for sheep
also produce good forage. In these higher altitudes the climate near the
ground becomes so harsh that only a'few rather specialized types or plants
are able to survive.

Since these are the highest producing watersheds of the state of Utah
extremely heavy emphasis is placed upon effeciency of management of the
plant cover.
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PARTS of GRASS PLANTS
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FOUR ?RINCIPLES OF RAHGE OPERATION*

Many things happen on range land that we don't understand, but there
are some natural laws to be steered by. These natural laws apply on range
land, whether in Texas or Utah. They give us reasons for managing dif-
ferent ranges in different ways and for adjusting to the seasons and years.
They might be called principles of operation. There are four:

The first is: THE SHOOTS MAKE FOOD AND ROOTS! Green leaves
manufacture all the food from which roots crow. In the summer and fall,
roots store food that nourishes the new shoots in the spring. Plants are
living things. You can make them grow or starve them. Suppose we graze
off the shoot that comes from root storage in the spring. This is the
shoot which was to have been the food manufacturing apparatus for this year.
If the first shoot is grazed, there is usually enough storage to put out
another shoot; but if we do this repeatedly in the same season we starve the
root, we shorten it, reduce its agility to reach moisture and nutrients.
It takes a big factory above ground to turn out much goods. The man
whose pasture looks only half used each fall gets more grazing than the
man whose pasture is kept short.

The second is: NATURE ABHORS A VACUUM! She doesn't like empty
space. This is a law of physics but has an analogy on the range. On
pasture, this means that she tries to keep the soil covered as long as
any soil is left. What will she cover it with if we won't let anything
grow that's fit to graze? That's why palatable plants on overstocked pas-
ture give way to weeds and woody plants and even spiny plants. That's
also why tall high-producing grasses give way to short low-producing
grasses. When we keep a Grass that normally grows three feet tall grazed
down to a height of one and a half inches, we are mmoving over 90 per
cent of the food manufacturing appartus of that plant. In the same pasture
there are usually other grasses which are normally short grasses. It's

hard for a cow to Get more than half their leaves. We say they stand the
grazing. Actually, they are so short they can escape being grazed too
closely. They, therefore, increase in overutili2;ed-astures. Half of
what the big grasses produce is about as much as all of 7v-itiatthe_short
grasses would produce if a cow could graze short ones that closely. Under

good management, nature takes up the slack, and the taller kinds, if some
are left, crowd out the weeds and push short grasses back down to their
proper percentage of the plant cover. That means a more productive pasture.

The third principle is: NATURE IS ALWAYS TRYING TO PUT BACK THE
KIND OF VEGETATION SHE HAD ON A PIECE OF GROUND IN THE FIRST PLACE! This
is what plant ecologists call the natural law of plant succession. These
changes in the kinds of plants on abandoned fields, in pastures that are
rested, along road right-of-ways, are examples of the process. The changes,
if unmolested, go on until there is a kind of vegetation that fits the
soil and climate so perfectly that no other kinds of plants can move in.
That kind of vegetation is called climax. The climax in forest climates
will be some combination of forest. In grassland climate, it will be
some combination of grasses. We can even predict what it will be when we
know the soil and the climate. This makes range management fairly simple
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compared to managing a tame pasture. Naturpl plant succession _11 increase
the better higher producing plants on ranges in poor condition, if we sim-
ply give the pasture a rest. Sometimes a change in season of use or in
numbers is all that is needed. However, rests usually get quicker results.

This same tendency of nature, to restore the original kind of veg-
etation will destroy our tame pastures unless we keep working with them-
clipping weeds, fertilizing, renovating, reseeding, etc. The soil was
built under nature's mixture of plants. They didn't take out more, it also
takes more. That's why tame pastures get "sad-bound" or "run-down." They
hit the bottom of the barrel and we have to fertilize or renovate. On

either kind, native or tame pasture, we will manage better if we recognize
this natural law of plant succession.

The fourth and last is: THE PRINCIPAL FACTOR LIMITING GROWTH IN
GRASSLAND CLIMATES IS WATER SUPPLY! What can we do about water supply?
Maybe someday it will be practical to make it rain. Meanwhile, we had bet-
ter get more of what falls naturally each year stored in the ground. We
know that a lot of the moisture that falls runs off because the very sur-
face of the soil is puddled and sealed. We know that puddling is-caused
by raindrops striking bare soil. We know that if we keep soil covered
with green vegetation or a mulch of old growth or with even a burlap sack,
the soil is not puddled by raindrops and much more water soaks in.

We also know that water once stored in the soil in a grassland
climate almost all stays there until it is used to raise plants, or moves
into streams through natural channels. On range we don't worry about cap-
illary rise. Capillarity doesn't work when the bottom of the wick isn't
in the kerosene. Evaporation doesn't use much stored soil moisture. If
it did, we couldn't summer-fallow wheat land to store two years of rain
for one wheat crop. So, the answer is clear: Keep the ground covered
and cash in on what the climate has to offer. The man with the bare
lookirg, range needs a rain the most, but when the rain comes he will get
less 1:enefit from it than the man whose range is covered with forage.
You can dig holes on two sides of a range fence a day after a good rain
on d:.7 soil, and you'll often find twice the depth of stored moisture on
the :;de where the ground was covered with vegetation, dead or alive, com-
pared with the bare side.

It's good business to graze about half the year's growth and leave
half. The half fcr grassing will be a bigger half and the other half won't
be wasted. The helf left will mulch the ground so the surface won't seal.
In that way, we'll get the water stored in the ground to raise more grass.

*(Excerpt: Journal of Range Management. Vol. 4, No. 5, September, 1951,
USE OF ECOLOGY ON RANGE LAND by E. J. Dyksterhuis)
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PLANT Al0 ANIMAL IRD-R,liThEl.ENTS

Success in using any intensive grazing management plan depends
on how well the plan provides for two basic needs:

1. The needs of the forage plants.
2. The needs of the livestock (and livestock owner).

A management system which overlooks either plant or animal requirements
will usually fall short of its goal. Either the range or the rancher suf-
fers when the plan does not provide for these needs.

PLANT NEEDS

Because the forage plant is required for grazing, its physiology
and reactions ought to be understood by anyone who undertakes to manage
range land. Range plants must provide livestock forage and yet supply their
own needs for growth and reproduction. A year in the life of a typical
perennial range grass or forb could be described as beginning in the fall,
as the plant becomes dormant after a season's growth.

To survive the winter and begin spring growth, the plant has stored
reserves of carbohydrates in its roots and root crown. This food supply
is used at a very slow rate during the winter. As the plant begins its
spring growth, much of the remaining food reserve is used. Stored carbo-
hydrates continue to be the sole source of food for the plant until enough
chlorophyll-bearing leaves are grown to produce food needed for the plant's
growth. After the initial spring growth, the plant depends largely on
currently produced food for growth and seed production. Storage of car-
bohydrates reaches a pedk between seed ripening and fall dormancy. Fluctua-
tion in moisture and temperature affect the growth and storage patterns,
which also vary between species. Detailed data on many major forage species
have been published in scientific journals. This information, coupled with
local observations, can be used for management planning.

Grazing--intensity, frequency and timing--can profoundly affect
the growth and reproduction of the plant. During the dormant fall-winter
period, dry leaves and seed stalks usually can be grazed without damaging
the plant. The root crown, which contains stored plant food, must not be
grazed and enough stubble should be left to protect the root crown from
adverse weather, trampling and other effects. A critical period is when
the plant starts spring growth, reducing stored food supply when producing
the first leaves. However, once sufficient growth is available to manu-
facture plant food, grazing is not unduly detrimental provided (1) it is
not too intensive and (2) it is terminated in ample time for the plant to
regrow-and complete its normal growth cycle.

Grazing during the period of flowering and seed production will
interfere with seed production and reduce essential carbohydrate storage.
Removal of green leaves and stems during the food storage period that fol-
lows seed production can deprive the plant of needed reserves, reducing
its vigor and retarding its growth in the spring of the following year.
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Cropping of seed stalks stimulates tillering (production of re'
shoots) in some cases, but benefits are lczt if plants do not receive sub-
sequent rest to allow the tillers to develop. Stolon (runners) and rhizome
(rootstock) production depends on good plant vigor, which in turn depends
in part on food reserve storage.

Weather conditions strongly affect plant growth, and here plant
response to grazing. Cold or dry spring weather can delay the development
of the cool-season growers such as western wheatgrass, Arizona fescue and
crested wheatgrass which, depend largely upon -winter and spring precipitation
to make their growth. In the Southwest, warm-season grasses (blue grama,
for example) make their annual growth largely after summer rains begin.
Mixtures of cool-season and warm-season growers offer opportunities for
broader realization of benefits from periodic deferment. Weather vari-
ations must be considered along with composition of cool-season and warm-
season species in developing a management system for a range unit. Variable
weather requires plant flexibility to allow adjustments for drought, "late"
spring seasons and other unpredictable factors.

LIVESTOCK NEEDS

To be practical, a management plan must satisfy the needs of the
livestock that harvest the forage. Livestock needs are perhaps better
understood that those of the plants. Domestic animals are grazed for eco-
nomic reasons--the rancher wants to profit from his operation. This means
that a breeding herd or flock must produce a high percentage of offspring;
animals destined for market need to gain in weight and condition while
grazing.

Livestock often thrive best when nct handled excessively, though
many ranchers believe "the eye of the master fattens the cattle." Weight
losses can result from moving or handling livestock unless the animals are
accustomed to it, and unless the handling is done carefully. Most operations
require gathering stock at least twice annually for branding, shipping,
shearing, or moving to seasonal ranges; these moves can often be coordin-
ated with the rotation system so as to result in little or no extra handling.
"Fresh feed" periodically may appeal to grazing animals, and a move to un-
touched forage can result in improved livestock condition and even better
rate of weight gain during the growing season; this benefit often can at least
reduce detrimental effects of handling and moving.

Many operations involve breeding on the range; sires simply are
turned in with the herd during the breeding season. In some cases, special
pastures are used for this purpose. The size, topography and other char-
acteristics of the range unit affect the number of sires necessary to achieve
complete breeding. Animal husbandmen on many ranches find it necessary
to separate their livestock by sex and age classes; for example, steers
and heifers are usually kept separate and the cow-calf herd is run in sep-
arate pastures. These factors can affect the design or implementation of
a management system.

Livestock have strong preferences for certain species of plants,
and often, for individual plants of a species. The highly-preferred species
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ha': been referred to as "ice cream plants"; animals will heavily graze
thez_. while hardly touching equially nutritious but less palatable species.
Th(, is often a tendency for animals to return to the same individual z.lant
in T,z-feren,2 to another of the same species which has accumulated coarse
grc-::7,11 from the previous season. This selective grazing is a characteristic
c: y_ILlife as well as domestic animals.

Livestock in general prefer certain areas of their range. For
exar:::)1e, cattle tend tc-, use heavily the areas adjacent to water, and seldom
travel up steep slopes or over rough topography as long as any feed remains
in "bottoms" or "flats." In rough country, cows become "located" in
a li7:ited area, and will return to it at the first opportunity if driven
away. This is particularly true of cows raised on a yearlong range unit.

RECONCILING PLANT AND ANIMAL NEEDS

The case histories of record offer evidence of advantages for
intensive management from the standpoint of both forage plant and grazing
animal. They also show that there are problems associated with their ap-
plication. The results of actual applications of intensive management
demonstrate that here is a strong challenge and opportunity to couple
common sense and practical experience with scientific knowledge for better
rangelands and sustained livestock production.

The variety of case histories used as examples show conclusively
that there is no single "best" system that is universally applicable.
Every range unit must be considered in the light of the combination of
conditions that affect it. A management plan tailored to each ranch or
grazing allotment is the "best" answer.

Most successful grazing systems are compromises which take advan-
tage of both plant and animal characteristics while recognizing the unde-
niable requirements of both. For example, plants would do better if they
were never grazed during their most active periods of growth and food
storage. On the other hand, livestock must have feed during these periods.
Most intensive management systems therefore provide for grazing some units
while resting or deferring others. As case histories show, there are many
ways of making this compromise.
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DIFOMA.771 PCYEONOUS PLA1'.17S OF UTAH*

Poisoning of grazing animals by the plants that they normally eat
is not a common thing. Poisoning has become a problem on the range either
because anirels are forced, through shortage of non-poisonous forage, to
eat more of the poisonous species, cr because poisonous species have increased
where other plants have been killed out.

Normal ranges have few poisonous species and those which do occur,
are not abundant. Most poisonous species kill animals only if eaten in
large amounts--often almost a straight diet of the poisonous plants. Where
there is plenty of forage, animals naturally vary their diet, hence eating
large amounts of any one species is unusual. With few exceptions, a normal
range is safe for domestic livestock. Poisoning is nature's sign of a
sick range:

When too many animals graze a range, they eat down the most tasty
plants so frequently that these species do no7.. reproduce and grow, and
often are killed. As a result, there are bare spaces on the land. Other
plant species that are less tasty to livestock invade these bare spaces.
When the tasty plants are killed, it is like weeding a garden, the remain-
ing plants that animals do not like now increase in size and abundance.

Poisonous plants fall into two groups. (a) those normal to the
range but that may increase with heavy grazing and (b) those that invade
or cone in only after heavy grazing or other disturbance of the land
(see table). While drought and many other factors may contribute to poor
range conditions, too many animals is almost always the direct or indirect
cause.

Almost all poisonous plants are disliked by grazing animals. This
means that if other feed is available, few of the poisonous plants are
dangerous. Possible exceptions to this rule are chokecherry, tall lark-
spur, lupine, and some species of loco. Arrowgrass apparently is well
liked at times also. A possible cause for animals eating plants normally
disliked, other than shortage of good forage, is a deficiency of salt or
minerals such as phosphorus in their diet. In this case, animals often
eat things that they normally would not, apparently seeking to satisfy
their craving for minerals. An extreme of this is seen in the chewing
of bones and sticks by phosphorus-deficient animals.

:Much is unknown concerning forage preferences displayed by grazing
animals. Weather seems to be an important factor. Extreme drought, heat,
or cold may induce unusual foraging habits. Then even poisonous plants
that are unpalatable are potentially dangerous and sudden losses may occur
on previously "safe" range.

Surprising to most people is'the fact that plants do not fall
readily into a poisonous and a non-poisonous group. Probably thousands of

* L. A. Stoddart, Arthur H. Holmgran, and C. Wayne Cook
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plants would be poisnmus if eaten fn large clantity. Some

of these are excellent forage when not eaten too abundantly. Many plants
definitely classed as poisonous are eaten daily by animals with no ill ef-
fect because they are ta:en in small amounts and the poison is eliminated
by the animal as rapidly as it is consumed. Although a few species such
as water hemlock and halogeton are violently poisonous at certain times
of the year, even in small amounts, most poisonous Plants are not dangerous,
except in large amounts and even then they =ay be harmless at certain times
of the year and under certain conditions. Although this is fortunate, it
does have the disadvantage of putting the rancher off guard. For example,

lupine (wild bean) often is considered a first class sheep feed and is,
in fact, highly palatable and nutritious. Many ranchers consider it among
their best feeds and laugh at the idea of its being poisonous. Apparently
on many ranges it is harmless year after year, especially if not in fruit.
Then, under certain conditions, it becomes a ruthless killer. A northern
Utah rancher grazed his high-elevation sagebrush range for years with but
few losses. In 1942, he brought in 700 ewes with lambs from Oregon. The

range was above average and lupine made el:cellent growth. On the first
of July, when the lambs were 4 months old, the herd was turned onto the
range at 4 p.m. and they "really went after that lupine" according to the
herder. By dark many were dying and the whole herd was removed immediately- -
but 150 lambs and 110 ewes were dead. This man will not forget that
lupine should be watched.

In summary, extensive poisoning of animals on the range is nature's
danger signal that something is wrong. This usually means poor range re-
sulting from misuse. The cause immediately suggests the solution--good
range management.

Those occuring more or less normally Those that come into Utah ranges
on Utah ranges but thLt may increase . largely as a result of misuse or
in numbers with misuse other disturbances

Arrowgrass Death camas
Chokecherry Halogeton
Copperweed Low larkspur
Greasewood Milkweed
Horsebrush Rubberweed
Loco
Scrub oak
Sneezeweed
Tall larkspur
Water hemlock
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GRAZING AID ',I:U.:AGE:2= TO AV= PO130:::-.A.IS 7-LA

Although improving the -ange is thr, solution to the poisonous
plant problem, this takes 7,4 "le P'Id most stocr:..en Mok for an innediate
coluticn to stop costly P:im,,,1 dePths. CPrtPinly a .f'undametal rule should
be that all livestock men learn to recognize the important poisonous plants.
These are not numerous and can be learned by anyone in a short time.

Since hungry animals on short feed are most likely victims of
poisonous plants, keeping animals well fed will pay dividends. The follow-
ing rules should be considered:

(1) Reduce numbers of livestock so that ample feed is available
to the remaining stock. A less desirable alternative is removing all live-
stock when the feed becomes short at the end of the grazing season. This
is especially important during drought years when there is less feed than
usual.

(2) Do not turn animals out on a range too early in the spring.
Ilany poisonous plants are early growers, and in early spring before the
grass has grown well, good forage may be scarce and animals be forced by
hunger to eat poisonous species. This is made more serious by the fact
that many plants are more poisonous in early spring than at any other time.
Especially dangerous in early spring are low larkspur, death camas, loco,
and oak.

(3) If possible, avoid turning hungry animals out on the range,
especially those that have been in shearing corrals, shipping cars, or
wintered on hay for a long time without green forage. This is especially
important on halogeton, greasewood, and horsebrush range. Feed the animal
to satisfy his hunger first; then he will graze slowly and take time to
select plants according to his taste. Hungry animals may be turned in non-
infested areas first and then, when hunger is satisfied, they may be safe
on poisonous range.

(4) Avoid driving animals too fast when trailing. Allow them time
to graze along the way or, if feed is not sufficient for normal grazing on
long trails, stop frequently on the trail and feed the stock. Bighead of
sheep from horsebrush is a poisoning of the spring trail. Halogeton is
the most important poisonous plant found on sheep trails in the fall.

(5) Avoid areas where poisonous plants are abundant. Animals
always concentrate at and overgraze waterholes, salt grounds, bed grounds,
and trails. Avoid grazing around such places as much as possible because
these overgrazed areas are likely to grow poisonous plants. Move sheep
away from waterholes as quickly as possible after drinking. Use new bed
grounds each year and occupy them only for two or three nights at a time.
When possible, avoid established trails. Move cattle salting grounds
frequently.
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IIK1 LOSSES FROM ?O'S ONO US PLAIZ7S

Although good range management usually is the only economically sound
plan to prevent range poisoning, there are certain rules that will help
to reduce losses. Generally, little can be done to avoid cattle losses
except in some cases changing the season a range is grazed or keeping an-
imals off poisonous range. Sheen poisonin7, however, often can be practi-
cally eliminated by avoiding poison areas in herding. Every herder should
know the poisonous plants on his range and under what conditions they
affect the animals. This seems to be a fundamental rule in good herding.

Treating poisoned animals on the range is always a "last resort"
and never should be relied upon as a solution to the problem. The help and
advice of a veterinarian is always desirable. In some cases he can save
many animals that otherwise would die. Generally, however, this help comes
too late. Always get all animals off the range when poisoning first be-
comes evident. If possible, take sick animals to a corral and feed them
on good laxative feed. If they are down, turn them with head uphill where
possible. Then o,..11 the veterinarian.

The fo71,7ing general principles may be helpful:

(1) Use plenty of salt on the range. It is cheap and is good in-
surance. In some areas, adding to the s.ult a supplement such as bonemeal
or some other source of phosphorus (monosodium phosphate, disodiuri phos-
phate, deflourinated rock phosphate) is desirable. Also be sure animals
have plenty of clean water.

(2) Graze with the kind of stock not poisoned by the plant in
question. Many plants seriously poisonous to one kind of animal are not
poisonous to another, or, at least under practical range conditions, are
not dangerous. Some of these relationships are shown in the table below.

Some common Utah poisonous plants and the kinds of animals that are
in danger of poisoning from each under usual range conditions.

Generally dangerous
to cattle only

Generally dangerous Generally dangerous
to sheep only to both cattle and sheep

Low larkspur
Oak
Tall larkspur
Water Hemlock

Death camas Arrowgrass
Greasewood Chokecherry
Halogeton Copperweed
Horsebrush Loco
Lupine Milkweed
Rubberweed Selenium-bearing plants
Sneezeweed

(3) Changing the season of grazing is important in correcting many
poisonous plant problems. In general, low larkspur, death camas, oak, and
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water hemlock are spring poisons. Tall larkspur, sneezeweed, rubberweed,
greasewood, arrowgrass, loco, milkweed, and selenium-bearing plants are
summer-long poisons. Most lupines are poisonous when in fruit (midsummer)
but some species )f-' lupine are harmful at other times. Chokecherry is
irregular but is likely to be most dangerous in spring. It loses much of
its toxicity in midsummer. Copperweed increases in poison as the plants
mature, fall being the most dangerous season. Halogeton is a late fall or
early winter poison. At this season, the plant becomes more palatable to
stock and is at the most poisonous stage.

(4) Poisonous plants may be eradicated by mechanical means or they
may be fenced off. Since poisonous plants frequently are widely scattered
over low-value land, eradication is seldom economical. Only when the plant
is restricted in area is fencing practical. An example is a plant like
water hemlock which is restricted to a wet river-bottom and does not nor-
mally spread from this area. Patches of poisonous plants may be eradicated
by digging out the plants or in some cases by spraying with 2,47D or calcium
or sodium chlorate. Spraying with 2,4-D is still in the experimental stage.
It is known to be effective on water hemlock and some species of loco;
on sneezeweel. and lupine it has been partially effective. Tall larkspur,
halogeton, and milkweed do not appear to be as susceptible to 2,4-D as
are other species and exact procedures for killing them have not been de-
termined. Both grubbing and spraying are expensive and require going over
the area for 2 or 3 years to be sure all individuals are eliminated. These
methods might be considered in the case of the following species: tall
larkspur, sneezeweed, lupine, rubberweed, chokecherry, loco, copperweed,
water hemlock, and milkweed.
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VOCATIONAL AGRICULTURE

SUGGESTED COURSE OF STUDY FOR RANGE MANAGEMENT

I Introduction
A. Definition
B. History of the Range in Utah
C. Uses of Range

1. Livestock
a. Cattle
b. Sheep

2. Conservation
a. Watersheds

3. Wildlife
4. Recreation
5. Food and Water for Human Consumption
6. Water Pywer

II. What's in a range?
A. Plants

1. Types
a. GTasses
b. Grasslike
c. Forbs
d. Shrubs
e. Trees

2. Identification of common range plants
a. Parts

1. Leaves
2. Stems
3. Flowers
4.. Roots
5. Seeds

b. Growth habits
1. Annual
2. Biannual
3. Perennial
4. Stage of maturity
5. Location

a. Soils
b. Elevation
c. Water

c. Non-poisonous or poisonous
B. Productivity

1. Size and quantity (clipping and weighing)
2. Quality

a. Palatability
b. Nutritive Value
c. Stage of growth in relation to grazing

C. Reaction to grazing
1. Stability of range plants under grazing conditions
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a. Decreasers---Green Color code--in reference to area
b. Increasers---Yellow and location
c. Invaders Red

2. Methods of evaluation
a. Range transect experience

III. What's it good for?
A. Forage Values

1. Season of best use
2. Comparative nutrional values of plants

B. Influence on water resources
1. Consumptive use by plants
2. Conservation value

C. Dependability (consistancy of production)

IV. What's happening to it?
A. Range condition

1. Basis for judging range conditions
2. Evaluation of range
3. Capabilities
4. Abnormal conditions

a. Fire
b. Floods
c. Drought
d. Insects

B. Trends in range condition
(Explanation onlyslides and maps)

V. What to do about it..
A. Range use practices

1. Controlled grazing
a. Developing water
b. Salting
c. Fencing
d. Rotation grazing
e. Deferred grazing
f. Number of animals
g. Kinds of livestock and wildlife
h. Riding
i. Trail improvement

2. Range management practices
a. Clearing land

1. chain,
2. Spray
3. Burning
4. Plowing
5. Others

b. Reseeding
1. Seedbed preparation
2. Methods of planting

c. Fertilization
1. Methods
2. Kinds and amounts
3. Conditions
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VI. Public Relations

A. Relationship between:
1. Forest service
2. Fish and Game (wildlife)
3. Bureau of Land Management
4. Rancher
5. General public

VII. Principles of economy

A. Principles of deminishing returns
B. Fixed and variable costs
C. Optimality
D. Marginality
E. Opportunity co-to
F. Time comparisons

SUGGESTED REFERENCES IN RANGE MANAGEMENT

1. Range, It's Nature and Use
Extension Bulletin
By Karl G. Parker
Utah State University
Logan, Utah

2. Important Poisonous Plants of Utah
Special Report No. 2
By Stoddard, Holmgren, Cook
Experiment Station
Utah State University
Logan, Utah

3. Development and Use of Foothill Ranges in Utah
Bulletin #461
Experiment Station Bulletin
By Cook
Utah State University
Logan, Utah

4. Range Seeding in Utah
Extension Circular 4307
Utah State University
Logan, Utah

5. 16 Plants Poisonous to Livestock in the Western States
Farmers Bulletin #2106
USDA
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0. Important Utah Range Grasses
Extension Circular #281
By Vallentine
Utah State University
Logan, Utah

7. Range Management
By Stoddard and Smith
McGraw-Hill Book Co.
New York

8. Utah Extension Services Range Plant Herbarium
Extension Circular #338
Available for use in County Atents Office
By Parker and Hatch
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FORESTS IN UTAH*

Utah's forest lanC,s--15 million acres of foothills, high mountains,
and plateaus--conprise 28 percent of the land area of the State. These
forested highlands, which provide contrast and scenic relief from the arid
climate of the level expanses of the Great Basin to the west, and of the
ca:yon country to the south and east, have long been highly important to
Utah and the Nation. The water these highlands could furnish for irrigation
and the timber needed for dwellings and many other uses, were important
reasons why the Mormon migrants chose Utah as their stopping place in 1847.
Subsequently, uses of forest lands have expanded in number and intensity
until now some of Utah's forests are as heavily used as many in the country.
The variety of uses and the effect one has on another, make it necessary
to go beyond a discussion of the timber situation--the principal concern
of this report. Water, recreation, and forage uses of forest lands also
will be discussed in terms of values, trends, and some of the problems
related to multiple use management.

The forests lie mostlyj between 5,500 and 11,000 feet in elevation.

On the average, the forests begin at 5,500 feet in elevation.
They extend up to timberline of about 10,000 feet inthe northern part of
the State and 11,000 feet in the southern. However, local conditions
of soil and climate cause substantial variations. For example, near
Santa Clara in southwestern Utah, pinyon and juniper trees grow at ele-
vations as low as 3,200 feet.

Within the forested zone, precipitation and other climatic in-
fluences greatly affect the distribution of species. The general increase
in precipitation from low to high elevations is a principal factor in
the zonation of vegetation. Most of the pinyon-juniper lands receive
from 10 to 16 inches of water a year. Above the 16-inch precipitation
zone the general progression of species is (1) mountain brush and/or
ponderosa pine, (2) aspen, Douglas-fir, white fir, lodgepole pine,
(3) 6ubalpine fir and Engelmann spruce (fir-spruce type) and, (4) White-
bark, limber, and bristlecone pines. This zonation, however, is far from
consistent. Wide local variations occur because of site factors, fires,
logging, and other land uses.

Fire has greatly affected the distribution and extent of the
forest area and of individual species. Many of the biggest fires that
influenced or determined present forest patterns occurred before white
men settled in Utah. As John Wesley Powell (1879) observed in his Utah
explorations between 1868 and 1879, Indians habitually set fires to drive
gave. His description of the vast acreages burned at that time and earlier
is supported by the present area and age of stands of aspen and lodgepole
pine. These species, which are noted for ability to regenerate after
fire or to invade burned-over lands, now cover 2.0 million acres. Age
of the stands indicates a great many started growing before 1850. After
the Mormon pioneers settled in Utah the annual burn declined. Intensified
detection and suppression efforts in recent decades reduced the forest

* U. S. Forest Service Bulletin INT-4 1965
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area burned in Utah from 21,000 acres annually in the period 1943-52 to
about 16,000 acres annually in the decade 1953-62. One of the most im-
portant results of reduced annual burn has been more favorable conditions
for pinyon-juniper.

About one-fourth of the forest area is commercially valuable for timber
production.

Four million acres, or 27 percent, of the forest area is classed
as commercial. The other 73 percent of the forest is classed as non-
commercial and consists mainly of lands not suitable for commercial timber
production. Only 165,000 acres of commercial quality forest in Utah are
reserved from timber cutting and are therefore considered noncommercial.
These lands lie in parks and wilderness area.

The noncommercial forest is mainly pinyon-juniper.

Utah has a lot of pinyon and juniper. The 9.3 million acres covered
with these scrub conifers is
almost 18 percent of the area ?Nexof the State, and about 86
percent of the total noncom-
mercial forest area. One
million acres of mountain
brush and about 0.6 million
acres in aspen, fir-spruce,
Douglas-fir, and other types
make up the remainder of the
noncommercial area.

Most of the noncom-
mercial forest is at low and
relatively dry elevations be-
low the commercial forest
zone and consists largely of
pinyon-juniper and mountain
brush. However, adverse
climate and soil conditions
at the upper forest elevation
cause some of the timber to
be noncommercial also. At
intermediate elevations there
are still other patches of
noncommercial forest on poor-
er, shallower soils within
the commercial zone.

Ownership of the
10.9 million acres of non-
commercial forest is largely
(about 80 percent) public.
Roughly, 50 percent of the
total noncommercial forest is
administered by the Bureau
of Land Management.
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Pinyon-juniper lands are important in a number of ways. These
dwarf trees form the predominant vegetative type on a substantial percentage
of Utah's rangeland. Many thousands of acres of pinyon-juniper land have
had sufficient potential for forage and cropland to justify clearing by
public agencies and private owners. Use of the estimated 1,573 million
cubic feet of wood in the two species (pinyon 48 percent, juniper 52 per-
cent) has been minor. Fenceposts, fuelwood, charcoal, and Christmas trees
are the principal products. The Bureau of Land Management (in cooperation
with Utah State Experiment Station, Utah State University) is sponsoring
research that may lead to greater use of pinyon-juniper lands.

The commercial forest is largely on public lands.

About 83 percent of the commercial forest area and approximately 90
percent of the timber volume are in public ownership--mainly as National
Forest. The distribution among ownerships is as follows:

Thousand
acres

Million
Cubic feet

Million
board feet

National Forest 2,783 4,635 15,951

Bureau of Land
Management 155 166 579

Indian 158 165 545

State 240 237 719

Farmer 540 500 1,354

Miscellaneous
private 123 122 373

TOTAL 3,999 5,825 19,521

National Forests in Utah form a broken band running down the center of
the State (see map on next page). They lie on the Wasatch Mountains at
the north end and follow high plateaus--Wasatch, Markagunt, Paunsaugunt,
Aquarius, and others--to the south. Other principal areas are the arm
to the east along the Uinta Mountains, and isolated patches on the LaSal
and Abajo Mountains in the southeast.

The lands that are now in nine National Forests were removed from the
public domain between 1897 and 1908 as areas of particular importance
for preservation of watershed and timber values. The Uinta was the first
National Forest in the State, and one of the first in the United States.

Commercial forest lands administered by the Bureau of Land Management,
or in State or private ownership, are generally in small and scattered
parcels. Many of these tracts border or lie within the National Forests,
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although some occur on isolated high-
lands within the Great Basin or Colorado
Plateau.

Holdings are less dispersed in
the Indian and National Forest lands.
Indian lands are largely within the
Uinta-Ouray and Navajo Reservations.
(Only 13 percent of all lands within
National Forest boundaries is not in
National Forest ownership.)

Sawtimber stands predominate in the
commercial forest.

About 66 percent of the com-
mercial forest area is in sawtimber
stands. Only 28 percent is pole-
timber, 5 percent saplings and seedlings
and 1 percent nonstocked.

The figures below are for all
commercial forest land, but the pro-
portions are about the same for each
of the principal classes of owners.

Of the 2.6 million acres of
sawtimber stands in the State,
only 22 percent is classed as large
sawtimber. This compares with about

36 percent for the entire Rocky Mountain area. Twenty-eight percent of
Utah's 19.5 million board feet of sawtimber is in large sawtimber trees.

Sawtimber stauds in Utah have an average volume of 6,904 board
feet per acre. In comparison, the average for Idaho is 12,560, Montana
9,661,and Colorado 7,317.

Large sawtimber1

Thousand acres

572
Small sawtimber 2,057

Total sawtimber 2,629

Poletimber
Sapling and seedling
Nonstocked

Total all classes

1
Stands in which most of the board-foot

volume is in trees 21.0 inches d.b.h. and
larger.

1,125
218

27
3,999
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percent of sawtimber volume

Average diameter of sawtimber trees varies greatly among species.
Ponderosa pine has a greater percentage of sawtimber volume in larger
diameter classes than any other species (chart above).

Height must also be considered in comparing tree sizes. Engelmann
spruce sawtimber trees have a greater average total height than those of
other species--although a height of more than 100 feet is not common for
the species. White fir and Douglas-fir have relatively few trees over 90
feet high, while not many ponderose pine are taller than 80 feet--except
on parts of the Dixie National Forest.

Tree height in relation to age is the criterion used as the measure
or site quality (site index) in the table on this page. A close and re-
liable comparison of site quality in Utah with that of other Mountain
States will not be possible until more data are available from some of
the other States. Perhaps the best indication of productivity is yields
of sawtimber stands. According to that criterion Utah is a)nsiderably
below average.

PERCENT OF AREA OF PRINCIPAL TIMBER TYPES BY SITE INDEX CLASSES

Type

Fir Spruce.
Douglas-fir
Ponderosa pine
Lodgepole pine
Aspen

Site index class Average
site

20 3o 4o 50 60 70 80 go loo
index

4 28 33 25 8 2 40
3 21 39 24 9 4 43

22 g 43 10 14 2 59
30 41 18 8 2 1 51

12 37 22 '12 4 2 36
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Most stands are old. insect and disease losses are high.

Although precise figures on age of stands are lacking, rough es-
timates can be made. About 70 percent of the coniferous sawtimber stands
are more than 100 years old. More that 85 percent of the aspen saw-
timber stands are more than 80 years old and can therefore be considered
overmature. Many lodgepole pine stands of poletimber size are also mature.
Trees in these old stands are growing very slowly and many are dying.
While sawtimber trees make a total annual growth of about 321 million
board feet, trees that die reduce this gain by about 70 percent.

Old stands are especially susceptible to disease add to attack
by certain species of insects. The primary effect of most disease is a
reduction in growth rates, rather than a rapid killing of trees. On the
other hand, insects--especially bark beetles--frequently kill trees very
rapidly in old growth stands. For example, heavy attacks by Engelmann
spruce and mountain pine beetles mean that infested trees will die within
a year or two.

Among the many insects prevalent in Utah's forests, bark beetles
have done the most damage in recent years and have been the most expensive
to control. The mountain pine beetle has been particularly troublesome--
expecially in lodgepole pine stands) and to a lesser extent in ponderosa
pine. Control measures have greatly reduced populations within the major
epidemic areas on the north slope of the Uinta Mountains.

Many areas have infestations of other bark beetles--Engelmann spruce
beetle, Douglas-fir beetle) fir engraver beetle, and Black Hills beetle.
Although epidemic populations of these beetles develop periodically, they
are not now at high levels. Defoliating insects are also widetproad--
in epidemic proportions in some areas. They chiefly cause lose of growth
rather than death of trees) but several species are known to be tree killers.

Diseases and decay, while usually less dramatic in their effects
than insects) nevertheless take as big if not a bigger toll from Utah's
forests. Dwarfmistletoe is one of the worst enemies of the forest. This
parasite is particularly common on lodgepole pine and Douglas-fir, but also
thrives on ponderosa pine, especially in southern Utah. Although there
are no data to show the total effect of dwarfmistletoe on timber growth
and volume in Utah, some idea may be gained from local studies. About 55
percent of an area of 283,000 acrea of lodgepole pine on the north slope
of the Uinta Mountains has a significant amount of infection. Surveys in
lodgepole pine stands in similar areas in Wyoming and Colorado showed
that gross merchantable volumes in virgin stands free of dwarfmistletoe
were 1.5 times as large as those in infected stands (Hawksworth 1958).
These surveys also showed that dwarfmistletoe is especially prevalent in
cutover stands such as those which were partially cut for railroad ties
many years ago. Many such areas are included in the 216,000 acres of
poorly stocked stands of lodgepole pine in Utah.

Many important diseases attack other species. Cull and growth
loss caused by broom rusts are important in the fir-spruce type. Several
native rusts of ponderosa and lodgepole pine deform many trees and cause
cull, growth reduction, and mortality. In aspen, cankers are a major
chronic affliction, and foliage diseases are periodically widespread.
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Five timber types make up almost the entire commercial area.

Five timber types--fir-spruce, ponderosa pine, Douglas-fir, lodge -
pole pine, and aspen--comprise more than 99 percent of the commercial
forest area. The distribution of area among these types is shown in the
table below. Volumes of the seven principal species that occur in these
types are as follows:

Sound live trees
1

Sawtimber trees

Billion Billion
cubic feet board feet

Aspen 1.3 2.1

Engelmann spruce 1.2 5.8
Lodgepole pine 1.0 2.5

Douglas-fir .9 3.9
Subalpine fir .6 1.7
Ponderosa pine .4 1.9
White fir .3 1.3

1Sawtimber and poletimber trees.

In addition to the five types listed above, there are two minor
types--white-bark-limber-bristlecone pine, and cottonwood.

Whitebark, limber, and bristlecone pines are high-elevation species
often intermingled with Engelmann spruce, subalpine fir, and Douglas-fir.
Because they grow on thin soils and in exposed locations most of the trees
of these species are noncommercial. However, the whitebark, limber, and
bristlecone pines on 29,000 acres are of sufficiently good quality to be
classified as a commercial timber type. Most of the 221 million board
feet of sawtimber in these species is limber pine. Very little is being
harvested.

Far more cottonwood grows in Utah than is shown by Forest Survey
estimates of 2,000 acres of cottonwood type and 2.3 million cubic feet of
wood. Probably several times this amount is in clumps and stringers along
streams; such areas are too narrow to qualify as forest by Forest Survey
standards, and are classed as nonforest or are included in other forest
types. Because cottonwood grows at lower elevations than other species
suitable for lumber, it was important as a timber species to the early
settlers. Substantial amounts have been cut annually throughout the
years and in 1960 and 1962 cottonwood lumber production was 1.3 and 0.6
million board feet, respectively.
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COMMERCIAL AREA OF PRINCIRU TIMBER TYPES BY STAND-SIZE CLASS

Sapling- Nonstoched
All Stands Sawtimber Poletimber seedling stands

Thousand acres-

Aspen 1,280 386 753 124 17
Fir-sprucel 1,047 947 77 22 1
Douglas-fir 646 556 56 33 1
Lodgepole pine 563 311 223 28 1
Ponderosa pine 432 403 14 8 7

lIncluded in the fir-spruce type is an area of 192,000 acres
that is predominantly white fir. White fir is not recognized by Forest Survey
as a major independent type.
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THE FOREST IN USE

The nearly 15 million acres of forest land in Utah have many
values to the State and the Nation. Practically all these lands are very
important for the water they provide the otherwise arid lowlands. A
large proportion of these same acres also provides forage for livestock
and big game, and nearly every acre provides habitat for other species
of wildlife. Trees have been cv,t 12d used from many of the 4 million
acres of commercial timberlann. And practically the entire forest area
is available to the public for recreation in some form--hunting, camping,
and so forth.

The forests have been important for water, forage, and timber
supplies since pioneer days. Substantial recreation use is a later develop-
ment. Some forest uses have developed to the maximum that the land will
support in its present condition. Many areas have been overused, and
problems have resulted when attempts were made to restore these lands
or least prevent further deterioration. On the other hand, large areas
remain untapped for some values.

The next few sections discuss in a general way forest values
and trends in their use.

Forests mean watel.

The water that runs off Utah's forests and other lands within the
elevational range of the forests is an important source of supply in the
Western States. It is by far the principal water supply for irrigation,
domestic, and other uses in Utah's valleys and flatlands. It is also
essential to downstream States, particularly Arizona and southern California.

Forests and intermingled open lands within the forested zone of
Utah's mountains and foothills comprise about 49 percent of the land
area of the State, but they furnish 78 percent of the State's water runoff.
The remaining 22 percent comes from the nonforest lands below or above the
forest.

About 8.6 million acre-feet of water runs off all lands in the
State each year. It flows in three drainages--Great Basin (56 percent),
Colorado River (43 percent), and Columbia River (1 percent). The 78
percent of the State's total runoff that is contributed by lands in the
forest zone is distributed among drainages in about the same proportion
as the runoff from all lands in the State.

The total annual runoff of 8.6 million acrefeet represents an
average of 1.9 inches over the entire State. However, as shown in the
following tabulation, there are substantial differences in the yield of
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water from nonforest and forest areas, and from different types of forest
areas.

Runoff
Inches

Nonforest 0.8
Pinyon-juniper 1.0
Other forest 7.8
All lands 1.9

The value of forest and high elevation rangelands for water pro-
duction is underscored by the importance of the water itself. Runoff,
together with ground water supplies, represents the total available water
for irrigation, municipalities, industries, livestock, recreation, fisheries,
waterfowl, and other wildlife. The State's water requirements are expected
to increase about 21 percent by 1980 (Utah State University and Utah Water
and Power Board 1963).

The importance of Utah's mountains for water clearly indicates
the vital need for watershed protection and other management. To date,
projects on public lands have attempted mainly to restore impaired water-
sheds and to maintain soil stability on watersheds which are still in good
condition. However, the expected increase in demands for water point to
the need for increasing the quantity of yields by forest management meas-
ures.

For many years the U.S. Forest Service has conducted research
in Colorado and Utah into techniques for improving and increasing water
supplies from forest lands in the Rocky Mountains. Studies in Colorado
indicate that yields of water from the mountain snowpack and timing of the
runoff vary significantly with the kind of forest (hardwood or softwood),
size of trees, stocking of stands, degrees of thinning, harvesting patterns,
and other factors. Evidence strongly indicates that yields of usable
water can be increased by manipulating tree cover. However, much more
research is needed 13-:,fore conversion from one type of tree cover to another
can be considered economically practical. As part of this research the
effects of such conversion on other forest values must be studied.

The forest range has a history of
heavy and sustained use

Utah's forest ranges have been grazed for a long time. Pinyon-
juniper, aspen, ponderosa pine, and other forested lands provided forage
for deer, elk, antelope, and buffalo long before 1847 when Mormon pioneers
drove in their herds of gaunt cattle. Livestock numbers were not long in
building up. By 1880 at least 136,000 head of cattle and almost 600,000
head of sheep grazed on Utah ranges. Still greater increases in the boom
period following 1880 resulted in statewide populations or 344,000 cattle
and 3,818,000 sheep by 1900.
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National Forest fig,,;---s show4ng an4-mals neY.mit provide a
basis for indicating trends in use of the forest range since 1900. These
data indicate the number of sheep on National Forests dropped from a pea
of 1,001,000 in 1913 to 407,000 in 1962--a decrease of 59 percent. Cattle
numbers were at their peal: during World War I because of pressures for
meat production. From a peal: of 179,000 head of cattle on the National
Forests in 1918, there was a drop of more than 40 percent to a level of
102,000 in 1962.

The largely uncontrolled grazing in early days left its mark on
the range. As early as 1900 large areas of pinyon-juniper, aspen, pon-
derosa pine, and other forest rangelands were badly depleted of forage;
even worse, soil cover was destroyed and the lands laid open for erosion.
Depleted ranges, realization of the need for grazing controls, and econ-
omic difficulties in the sheep industry all contributed to the decline
in number of livestock on the forest range.

Management of the range is complicated by the need for considering
water, recreation, and wildlife values on practically the entire forest
range. Competition for forage by deer and livestock has been a problem
for many years, especially with the buildup of the deep population since
1930. However, competition is less acute in the mountain forest range than
in the foothills because the amount of forage on the former is usually
more plentiful. The foothill range, which generally is less productive
and more limited in area than the summer range, is used more heavily--by
deer in the winter and by livestock in the spring and fall seasons.

Many improvements are being made in management of the forest range.
Programs of the Bureau of Land Management and the U.S. Forest Service
(the two principal public administrators of the forest range) include:
closer control of number of livestock, construction of check dams and
reservoirs, contour trenching, more use of rotation and deferred grazing
practices, and control of juniper and sagebrush followed by reseeding of
thousands of acres to desirable species of grass and browse. Cooperative
programs of public agencies and livestock operators have also been carried
out successfully in several parts of the State.

Many of the methods for improving winter ranges for big game were
developed cooperatively by the Utah State Department of Fish and Game
and the Intermountain Forest and Range Experiment Station.

Recreational use of forests is especially intense in Utah.

Utah's forested mountains, which attract campers, picnickers,
hunters, skiers, and many others, are some of the most heavily used re-
creational lands in the West. Use is especially heavy on the forest area
along the heavily populated Wasatch Front.1 For example in 1963 the
Wasatch National Forest ranked third in recreational traffic among the 151+
National Forests in the United. States. The official tally showed 3.2
million man-days of recreation use.

1
In 1960, 82 percent of Utah's 891,000 people lived in the six

Wasatch Front counties--Cache, Box Elder, Weber, Davis, Salt Lake, and Utah.
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There are also indications that Utah ranks first among the Mountain
and Pacific Coast States in recreastion visits per acre of forest land.
Although figures are not available on the recreation use of all forest
lands by States, National Forest estimates of number of visits by recreation-
ists do permit certain comparisons. On this basis, the following tabulation
shows Utah's preeminent position in 1963 in relation to other leading States,
and in comparison with averages for western regions and the country as a
whole.

Number of visits per
1,000 acres of National

Forest Land

Utah 1,127
,lorado 909

California 886
Mountain States 539
Pacific Coast States 665
United States 673

The number of visits to Utah's National Forests by class of use
in 1963 were as follows:

Picnic sites 2,617,900
Campgrounds 1,499,200
Winter sports sites 662,000
Hotels or resorts 75,600
Organization camps 68,700
Recreation residences 64,800
Wilderness areas 45,40o
Other forest areas 3,847,900

Total
-48- 8,881,500
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Mary forest recreation areas outs4de the National Fcrests are
probably just as heavily used. 1D.,-ivate enterprises, both inside and out-
side National Forests, provide facilities for skiing, boating, pack -
tripping, and other activities. The Utah State Park and Recreation
Commission, National Par:: Service, and Bu-eau of Land Management all have
active programs to foster outdoor recreational use of the forests.

Although Utah is the leading western State in intensity of recrea-
tion use of the forests (as indicated by National Forest data), the State
has been falling behind in the rate of increase in recreation traffic
since World War II. This situation is also illustrated by estimates of
Utah's share of the recreation visits to National Forests of the Mountain
States. In 1946, 36 percent of the visits were in Utah, tut by 1963
the percentage dropped to 18. In other words, while Utah had a head
start, other States have been catching up.

As in every other State, hunting and fishing have become increasingly
popular since World War II. Between 191+6 and 1963 there was almost a six-
fold increase in the number of visits to National Forests for hunting deer,
elk, moose, bear, and upland game birds. During the same period the num-
ber of visits by fishermen increased about 3.4 times. As shown by the -

chart on this page, both of these increases are less than Mountain States
averages.

The estimated legal take of 96,000 head of big game on the
National Forests in 1963 represents a substantial increase over the 35,000
in 1946.
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Timber cut and economic returns are to in relation to inventory.

Vtah's forests have never been heavily exploited for timber. In
contrast to the very high value of forest lands for water, capacity
use of the forest range, and the bustling demands of recreation,-timber
use has been moderate. Millions of trees have grown to sawtimber size
and died without the touch of an ax or a saw.

Many factors discourage timber operations in Utah. Size of trees,
grades of logs, and volumes per acre are generally less favorable for
logging in Utah than in most areas of the Mountain States. Steep slopes,
delicate soils, and the isolated 2,cation of much of the best timber
result in high costs for constructing road.; that will not cause erosion.
As a result of these various considerations, a great many stands (although
classed as commercial forest) are not profitable logging chances. This
is particularly the case when the timber operator is required to bear all,
or even a major portion of road construction costs. In other stands clas-
sed as commercial, existing or planned use of the forest, for recreation
or other purposes limits timber-harvesting opportunities. These limiting
factors, as well as other considerations that enter into long-term
timber management planning in Utah, are discussed later in this report.

In 1962, Utah's cut of 12,6 million cubic feet was only one-fifth
of 1 percent of its inventory of 5.8 billion cubic feet of sound live
trees. The following tabulation shows how low this cut is in comparison
with other Mountain. States and the

Utah

United States.

Percent of inventory
cut, 1962,

all species

Colorado .22

Wyoming .29
Nevada .36
New Mexico .60
Montana .83
Idaho 1.02
Arizona 1.08

Mountain States 0.69
United States 1.62

Relationships among Mountain States are almost the same when sawtimber cut
is considered in relation to sawtimber inventory.

Utah's low cutting rate is the principal factor i a low rate of
economic returns from the timber resource. Data for 1958 (U.S. Forest
Service 1963) can be used to compare Utah with the Mountain States average
by certain economic measures. For 1958 the stumpage value of $47.62 per
thousand cubic feet of timber cut in Utah was practically as high as the

11958 is the latest year for which there is Census of Manufactures
data of the type used for this analysis.



$48.84 average for the Mountain States, However, as shown in the following
tabulation. Utah is far below the Mountain States average when vE,lue of
products shipped from primary manufacturing plants is related to the in-
ventory of wood in the forest.

Utah
Mountain States

Value of ship-
Value tents per billion
of cubic feet of

shipments inventory
Thousand dollars
6,000 1,030

319,300 3.300

The primary reason for the low value shown above for Utah (actually
the lowest of all Mountain States) is the small amount of wood processed
in comparison with inventory volume. A related reason is that Utah does
not have industries that convert wood to relatively high-value products
such as plywood and pulp and paper. Utah is at a disadvantage in comparison
with the West Coast in producing for national markets. The extensive areas
of big timber on the coast favor establishment of large integrated mills
with lower production costs.

A number of roadblocks standing in the way of a rapid increase
in timber cut are discussed later in this report. To the extent that these
problems can be reduced, the people of Utah will realize greater returns
in wages, profits, and taxes from more timber harvesting and bigger wood
conversion industries.

Lumber is the principal timber product.

Although demands for Utah timber have not been widespread and though
the harvest and economic returns have always been well below the potential,
local timber has played a very important role in the development of this
State, as well as adjoining areas.
The first sawmill was established
in 1847, shortly after the arrival
of the Mormon vanguard. As settle-
ments spread from the Salt Lake
City area, more mills were estab-
lished to provide lumber for local
development. In 1889 Utah had 30
sawmills. Undoubtedly, during
these early years much less tim-
ber was used for lumber than for
fuel and roundwood products such
as houselcgs, poles, posts, rail-
road ties, and mine timbers. In
1867-69 tracks of the trans-
continental railroad were laid on
countless ties that had been hewn
by hand from lodgepole pine on
the north slope of the Uinta Moun-
tains and floated down such streams
as the Blacks Fork and Smiths Fork. 1899 1910 1920 1930 1940'1950 19
Other areas were also selectively
cut for tie timber as railroads
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were built throufncut the State. Local forests also have been the source
of round mine props for underground coal_ mines and metal mines.

In recent years roundwood products have gradually been replaced
by sawed material. In 1962, 90 percent of all roundwood products was
in saw logs for lumber.

Saw logs (for lumber)
Converter poles, excelsior

bolts, charcoal wood, and
commercial poles

Round mine timbers
Posts, fuelwood, miscellaneous

farm timbers

Total

Thousand
Cubic Feet

10,845

703
245

212

12,005

There was a fairly steady upward trend in annual lumber production
from the early 1930's until 1960; since then production has leveled off.
Figures for lumber and total of all products cut in recent years as fol-
lows:

Lumber
Million

board feet

All products
Million

cubic feet

1952 35 8.8
1960 69 14.8
1962 67 12.0

Utah's lumber industry has not been stable. Between
the number of mills fluctuated between 30 and 95. From 1941
than 100 mills were in operation, with a peak of 170 in 1948
however, only 73 plants were operating. The number of mills
were as follows:

Sawmill size class
(Thousand board feet

per year) Number of mills

Less than 50 19
50 to 499 33
500 to 999 4

1,000 and over

Total 73

1889 and 1940,
to 1948 more

- By 1962,
by size classes

In Utah, as in the other Mountain States, the recent trend is
toward fewer, but larger and more effecient, mills. The number of active
mills in Utah dropped from 99 in 1960 to 73 in 1962; the concurrent increase
in the State's lumber production resulted in greater average annual pro-
duction per mill. This increase was from 700,000 to 918,000 board feet.
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Since the days of lumbering in Utah, here have been impertaLt
ethifts in the relative importance of species. Lo Utah, more ponderosa
pine has been cut into lumber than any other species. The ecellent lum-
ber properties of ponderosa pine, as veil as relative accessibility of
the timber, have --csulted in heavy use of this species ever since lumbering
began. Despite year-to-year fluctuations in the volume of ponderosa
pine cut since World War II, the overall t,-end has been fairly level--
vith an average of 18 million board feet a year. During this period
the output of other species has increased.

Engelmann spruce replaced ponderosa pine as the leading species
in 1959, and in 1962 accounted for slightly more than cne-third of the
total lumber output. The chart oh this page compares species in terms
of cut in relation tD inventory in 19E2.

PERCEI OF INVENTORY
CUT, BY SPECIES
UTAH, 1962

Ponderosa
Pine

Engelmann
Spruce
Lodgepole
Pine
True Firs

Douglas Fir [:1:.,:.

Aspen 4.)

0.1 0.2 0.3 0.L 0.5 0.6

percent_of cubic-foot volurl2L
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CAREZES IN FORLSTRY*

The man who chooses a career in forestry has the opportunity to
serve his fellowmen in a vitally important field. Forestry deals with the
development of forest: in such a way as to perpetuate their many ;services
and benefits to mankind. The forests provide wood and other products for
man's use; they prevent erosion of the soil and regulate streamflow and
water supply for irrigation, for hydroelectric power, and for do.nestic use;
they harbor wildlife, and give abundant opportuni.ty for outdoor recreation.

When forestry is practiced, timber becomes a crop produced under
scientific methods. American forestry has developed various techniques, ap-
plicable to different forest types and regions, in timber growing and
harvesting; protection from fire, disease, and insects:
and wildlife and recreation management. 7?anc.Q: is also in
the field r)f fnrest:7, beca-se in the western United States large areas of
raneLand are intermingled with forest and must be handled coordinately.

Foresters are today charged with the solution of one of our Nation's
major economic problems, that of putting to the best use for human welfare
the 664 million acres of land most suitable for forest purposes. Complete
and thorough training is fundamental to a career in the profession.

When the need for the practice of forestry was first recognized in
this country in the 1870's, there were no schools of forestry on this side
of the Atlantic. This situation prevailed until 1897 when Dr. C. A. Schenck,
a German forester, started giving private instruction in connection with
his work on the Vanderbilt estate at Biltmore, N. C. The following year
Cornell University established a professional school of forestry. Then
in 1900 the Yale Forest School was started, and, in the years !hat followed,
other universities and colleges added forestry to their curriculums.

It is estimated that by 1912 there were approximately 500 men in
the United States with some technical training in forestry. These were in
addition to early-day forest rangers who began without a technical back-
ground, but through their own experience in Federal and State work had
acquired considerable practical knowledge of certain phases of the subject.
The pioneer foresters were zealous crusaders in the cause of conservation.
Although the idea of conservation is more widely accepted today, the
practice of conservation is still far from being generally applied. A
crusading spirit in the public interest still is strong in the forestry
profession; it must continue so.

Need for Technical Training

The importance of proper training now and in the future for a
career in forestry cannot be overestimated. As the number of foresters
steadily increases and competition becomes keener, thorough education will
become more and more necessary. The technical forester should have an
education comparable to that of the lawyer, civil engineer, or other well-
trained professional man. Such an education usually requires a minimum of

*Forest Service, Misc. Publication No. 2I9 U.S.D.A.



4 yea,-s, of ccilece vor?.. A c2::-se cf 5 2:- 6 rs--i or 2 -..7hich are

snent in psstgraduate desirble fcr thcse intP,-,,sted in f2rest
research. The large nutber of men -=no loo l: for employment in the 1.-:Mber
business or other forest-...zsing industries will find college traininj in
the principles of forestry as val.,;able t: their as it is to that
of the men who plan to specialize in m2:,: scientifis and technical forestry

work.

College training is a 7,27.7 The prepara:_ :needed. I*:

be supplemented by first- in forest -rise!rvation won..

ilany y7,;.ng .:,-Dtain par- ,r-Lf?nce thrcuEil s,r1ner-school camps

and poi L: ,-7(.t. it through ft.-.1::work sllrner vacation periods in a
Federal. cr State forest, a conservation organization, or in the employ
of a lumber company. Dien =ho plan to specialize in lumbering find sev-
eral years of work in logging camps and mills valuable in learning the
practical details of the business.

Courses leading to degrees in forestry are offered in about 40
institutions. Many other colleges also include forestry in their curricu-
lums, the instruction being given on a nonprofessional basis as supplemen-
tary training in other degree courses. Enrollment of undergraduates in
the forestry school in the United States prior to World War II totaled more
than 6,000. Figures from the forestry schools indicated that about 500
degrees were being granted annually. More than 800 bachelor's degrees
in forestry were granted in each of the years 1955 and 1956.

A list of the schools rated as accredited forestry schools by the
Council of the Society of American Foresters can be obtained from the Forest
Service, U.S. Department of Agriculture, Washington 25, D.C. In most cases
a L-year course is offered, leading to a degree of Bachelor of Science in
Forestry. Several universities provide ga4ivate instruction leading to
Master of Forestry and doctorate degrees. As a Government agency, the
Forest Service is not in a position to express an opinion as to the relative
merits of the schools or their courses. Information concerning entrance
requirements, tuition, etc., can be obtained by applying directly to the
institution.

Character of Forestry Work

Many persons still have only a vague idea of the kind of life the
forester really leads. Young men are often attracted to the profession
because of the prospect of outdoor work. They are fond of camping in the
open and of hunting and fishing.

One who is considering such a career should remember that the
forester in his fieldwork sometimes must endure hardships that sportsmen
do not encounter. Spending considerable time in the woods as part of one's
regular business is quite different from camping out for a few weeks on
a vacation.

A variety of tasks usually greets the forester on his first job.
He may be involved in such work as cruising or marking timber, making
range surveys, reforestation of cutover or abandoned farmlands, and possibly
in planting or conservation work in soil-erosion or flood-control areas.
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Dur,np 1c 7:7--cnts.h4t to b- us--; on numbe- d ==t
tasks in his technical .. -.ill an:1 --e put to use. he:

shows clztstanding ability, the young 7-ay find the aborentioeshir,
period a short ore although as the nunbe- of foresters increases and com-
petition idecomes more intense, the tra4n-'n period may be expected to
lengthen.

The -,:Lunr, foreste-, is ant to have his headquarters shifted fre-
ouently, somewhat like the civil engin.-eo... The places to which he is as-
signed may not always be the most desirable from the standpoint of personal
comfort or convenience, especially for family life. Because of this shift-
ing about, he may be unable for some time to establish a home. On the
other hand, if he is an able man, he may ultimately advance to a position
that will give him more permanent headquarters and greater opportunity
for hone life. He must not count himself secure, however, against a change
of working field which will necessitate removal to a new place. Ordinarily,
his home will be in a small town or its vicinity.

Even in the higher positions, *whether in Government or private
work, the forester may have to spend a great deal of time supervising or
inspecting actual field operations. Trips away from his headquarters may
be for only a day or so, or they may be for several weeks. In some posi-
tions such travel often includes long, hard journeys by horse and pack
train. Frequently it means rough walking, and sometimes days of slow
and laborious progress by snowshoe or canoe. Even with the greatest
possible extension of good roads, much of the forester's travel for many
years to come will neccessarily be arduous.

Variety of Tasks

The character of the work which foresters are called upon to do
varies greatly. It may depend upon the aptitudes of the individual, his
previous experience, and the degree and kind of his specialized training.

For many the work is largely administrative. They conduct timber
sales, supervise range use, organize and maint-in a fire-control organiza-
tion, and handle various other operational jobs involved in the management
of a forest area. Others spend the greater part of their time in such
work as determining the amount and rate of timber growth on given tracts,
or working out the best methods of cutting to obtain a second crop with-
out recourse to planting. And still others work on all Kinds of problems
associated with the life history and productive capacity' of the forest.
Some foresters must concentrate on problems relating to ,-he determination
of grazing capacities and systems of range management that will improve
and perpetuate this resource. Others must deal with wildlife and its
management.

Groups of foresters are also engaged in devising methods of pro-
tecting the forest from fire, disease, and insects; in operating efficient
systems of administration; and in dealing with the problems of utilization
of the forest and its.praducts. Special aptitudes or interests may lead
some men permanently into flood-control or soil conservation work. Others
may find employment in connection with various forest, watershed, and land
surveys, or recre-.tion work.
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and business aspects cf the profession. In brie", they must be r:ood busin-
essmen with thorough technical education. They must be able to manage and
develon the property unle,- their own ca:-e. in such a way as tc malle it
yield high returns at low cost. Their scientif4c equipment is a matter of
thorough schooling; the business equipment must be gained through exper-
ience. Both are essential.

REUISITES FOR SUCCESS

Intelligence, industry, honesty, and soundness of character are
important personal requisites of the successful forester. He must lie:e
the sort of life he will be called upon to lead; if he does not, he may
find the work monotonous and even positively disagreeable. Although the
profession is not purely a muscular one, good health and a constitution
that can stand it are reauisites.

Administrative and executive ability are necessary for many posi-
tions. The forester's work in such positions is concerned either directly
or indirectly with the practical business administration of forest pro-
perty. When he has advanced beyond an assistantship, he has charge of men
and consequently must possess the ability to lead and direct. However,
his advancement beyond an assistantship will depend, as in other pro-
fessions, on whether he is capable of more than just carrying out plans
others have made.

In the strictly research field the forester may not have large
administrative responsibilities, but the results of his research are es-
sential to proper handling of the forests. He must not only show a thorough-
ness in details but have, to a high degree, the qualities of foresight
and breadth of vision. Modern conveniences and techniques owe their genesis
in many instances to the painstaking search of scientists who labored
to obtain the basic truths for which others found a practical application.

Many foresters must also have the qualities needed by a successful
teacher. In their efforts to develop better public understanding of for-
est conservation problems, they perform the functions of educators.
Such work is part of the forester's duties in many positions. Nearly
every forester, whether consciously or not, is helping to mold public
sentiment. Hence his job requires ability to meet people and gain the
confidence of the public.

In public forestry the spirit of service is a most important
requisite for success. It is the spirit that causes men to place the
interests of society and of the group at large above the interests of one's
self or of the few. It is exemplified in the policy that governs the
administration of our national forests--of so managing the forests as to
promote the greatest good for the greatest number of our people in the
long run.

Conservation of our national resources is today one of the greatest
internal problems of the Nation, and conservation with use is the essence
of forestry. The forest is a resource that must be conserved; it is also
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wildlife, and forage. The work done in forest conservation in this
country has be,:n accomnlished by men imbued w-ith the spirit of service and
believing wholeheartedly in what they are doing. The task of carrying this
work fors.ard demands men capable of overcoming great obstacles.

Ti l FIELD CF

Foresters are now employed by the Federal Government; the States,
most of which have forestry departments; municipalities; lumber companies
and private owners of timberland; wood-using industries; educational
institutions; and organizations conducting research or promotional work
in forestry.

Up to the close of the first decade of this century, the United
States Government was the principal employer of American foresters. In

1912 it was officially estimated that 60 percent of the foresters in this
country were in Federal Government work and that fully 95 percent had
been so engaged at one time or another. Since then the States, munici-
palities, educational institutions, and private corporations have absorbed
large numbers of graduating foresters. However, with the expansion of
the Federal Government's forestry activities in recent years, it still
remains the largest employer of trained foresters.

Although the majority of professional foresters now in Federal
Government employ are in the United States Forest Service, a number of
foresters are employed in the management of forest lands in Indian
reservations under the Bureau of Indian Affairs of the Department of
Interior. Foresters are also employed in the National Park Service, the
Bureau of Land Management, and Fish and Uildlife Service of the same
Department; in the Income Tax Unit of the Treasury; in the Tennessee
Valley Authority; in the Department of Commerce; and in the Soil Con-
servation Service of the Department of AgIdculture.

Careers in the Forest Service

The Forest Service is proud of its spirit of public service. In

employing new personnel it seeks to obtain men and women who are not only
properly trained for the work but have high ideals and a strong desire to
serve the public.

All permanent Forest Service professional and scientific positions
are in the classified civil service. These jobs require academic training
at least equivalent to graduation from a recognized college or university
offering a course of study in the professional or scientific field involved.
The U. S. Civil Service Commission gives several entrance examinations
through which the Forest Service recruits its professional and scientific
force.
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Lines of Advancement

Men who pass the junior professional examinations and receive
appointments are first assigned to positions as assistant to district
rangers on the national forests or to subordinate lines of technical work
in research or in State and private forest cooperative work. They may
be assigned as technical assistants on the staff of the forest supervisor.
The beginner in the Service may thus supplement his academic training
by experience that should qualify him for advancement to the position of
district ranger, or to comparable positions in research or cooperative work.

In the early days of the Forest Service the forest ranger did not
always nave a background of technical training, nor did he carry the
responsibilities that a district ranger now does. Such positions were
often filled by men who passed examinations based mainly on practical
experience in woodsmanship. The situation has changed with the times.

The district forest ranger is today an administrator of a large
area and a supervisor of all the activities within his district. The

business he conducts is often the largest of any in the community. Both

technical training and practical experience are required. Ranger
jobs are now filled through promotions, as are other key positions in the
Service. The length of time a technically trained man may spend in sub-
ordinate positions before he becomes a district ranger will vary both with
individual qualifications and with the opportunities offered.

After appointment in the Forest Service, a forestry graduate should
expect to spend from 1 to 2 years as a junior forester. The first year
of service is the probationary period, an extension of the examining pro-
cess. Those who are not adapted to practical forestry work are separated
from the Service during this period. Those who are retained beyond the
1-year period are ordinarily promoted to more responsible positions such
as assistant district ranger, where training continues. From 3 to 10

years may elapse before the appointee is promoted to a district ranger
position.

One line of advancement may lead the young.forester from an as-
sistant ranger, then assistant forest supervisor, from which he may ad-
vance to a supervisor's position. Additional promotions may eventually
take him to the regional forester's office or even higher.

Another line of p..-..ogress may be from technical assistant on a

forest ranger district to technician on the supervisor's staff, followed
by assignment as technician for an entire region. Other lines of promotion
may be taken in the research field--starting, for example, as a technical
assistant and advancing to project leader or specialist on somephase
of the experimental work, or to a staff position at a forest and range-
experiment station. In State and private cooperation, a young forester
is usually assigned to farm forestry or similar cooperative work only
after some preliminary experience. He may advance to regional or head-
quarters staff positions in this field. Varying combinations of these
lines of promotion may be applied in individual cases. To broaden his
knowledge and experience, a man may be assigned at different times to
national forest administration and to research or coopeTative work.
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Thorough technical training and wide experience are now considered pre-
requisite to success in the higher positions.

The career idea is thus carried out by advancement within the
Service as men become more proficient in their work. Forest supervisors,
assistant supervisors, and regional and national officers are men who
have come up through the ranks.

Special Assignments and Positions

Technical assistants to the ranger may be assigned to file control,
road and trail construction, timber culture, or other special jobs.
Similarly, staff technicians directly under the forest superivsor may also
be assigned to any one of these functionr on the entire forest: Fire
control, watershed protection, timber plans and sales, wildlife, range
management, improvcments of various kinds, timber culture, recreation,
f3ood and erosion control, or general technical work.

Experts for technical positions in a number of other lines of work
in the Forest Service are recruited by special civil-service examinations.
There are many of these jobs, such as: Forest ecologiots, entomologists,
pathologists, soil scientists, engineers in timber tests, chemical en-
gineers, and wood technologists. Clerks, stenographers, accountants,
and similar office workers are likewise appointed from civil-service regis-
ters established through the regular examinations for such positions.

Rates of Compensation

The force on the national forest comprises a number of grades.
In general, the base salary ranges are as follows: Professional assistant
(junior forester), $4,345 to $5,355; distric: forest ranger, $6,675 to
$10,165; staff officer, $8,045 to $11,995; assistant forest supervisor,
$9,475 to $11,995; forest supervisor, $9,475 to $16,245. Similarly,
the salaries in higher administrative positions are in keeping with the
responsibilities. When Government living quarters are furnished a salary
deduction is made. The amount varies with the value and kind of accommoda-
tions, but ordinarily is from $500 tc.. $1,000 annually.

Public Works Programs

The work of the Forest Service was considerably expanded from 1933
to 1942 by the emergency relief and recovery activities. Forest work for
unemployed youth brought into the forests many thousands of men in Civilian
Conservation Corps camps. With these activities came a demand for foresters
and men otherwise qualified for field supervisory positions. Hundreds
of young men recently graduated from professional schools found oppor-
tunities which offered an iMmediate chance to gain both a living and
valuable forestry experience. The social and economic value of forest
work is large, and as an outlet for unemployed labor forestry is now well
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recognized. Public works programs in forest conservation, or greater
recognition of the need to have this worl. done as a regular continuing
public activity, may broaden the field of the employment of forests as
directing and technical personnel.

Forest Service Organization

Organization of the Federal Forest Service now includes 29
divisions. These are correlated into 6 groups. Some are fiscal and
facilitating divisions in which the nature of the work calls for training
entirely different from forestry, althnugh foresti,y-school graduates with
special aptitudes or experience often find opportunities in these divisions.
Men with professional forestry training are employed, in the main, in
work that may be grouped under the administration of national forests,
forest research, or State and private forest cooperation. Certain other
phases of Federal forestry work, such as the guayule rubber and other
emergency projects undertaken during the war, and various phases of
extension, information, and education work, allied to or closely coor-
dinated with the activities of one or more of the divisions, have also
provided employment of many professional foresters.

The Forest Service employs a permanent force of approximately
18,000. About 5,000 are professional foresters, 2,500 in other pro-
fessions, and the remainder administrative, custodial, and protection and
construction forces. About two - thirds are employed on the national forests
as supervisors, assistant supervisors, rangers,etc., and the remainder
are engaged in administrative, scientific, and clerical work at the
Washington and regional headquarters, the Forest Products Laboratory,
and the forest and range experiment stations, or in State and private
cooperation work in various parts of the country. In addition, about
10,000 lookouts, patrolmen, fire fighters, and other nonprofessional
workers are temporarily employed each year on the national forests during
the fire season.

Administration of the National Forest

The national forests cover a total net area of approximately 180
million acres. Of this area more than 138 million acres are in the States
west of the Mississippi River, chiefly in the mountains of the far West.
About 21 million acres in the eastern States and Puerto Rico.

The protection, administration, and development of this vast area
constitute one of the principal tasks of the Forest Service and occupy
the time and energies of a large number of its men. The management of
these forest properties distinguishes the work of the Forest Service from
that of most Government bureaus. Its practical requirements have been
Met by a highly decentralized form of administration whereby the respon-
sibility for handling local problems has been placed in the forest officers
on the ground.

Administration of the national forests necessarily centers in
the Washington office, to which are attached certain higher officers
engaged in general direction and inspection; but for promptness and con-
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venience of field administration 10 national-forest regions have been
established--9 in the States and 1 in Alaska. Each region is under the
direct charge of a regional forester; associated with him are such tech-
nical assistants as may be necessary for the conduct of the work.

There are now about 155 national forests, averaging more than
a million acres each. A supervisor is in charge of each forest, and his
staff may include an assistant supervisor and a number of techni:lavis.
The forests are also divided into districts, each in charge of a district
ranger, who is responsible for the protection of this area and for the
conduct of its business. During the field season, fire-control assistants
and other aides are employed to supplement the regular force.

The protection of the national forests from fire is of funda-
mental importance. Without adequate protection, all other efforts di-
rected toward increasing the productivity of the forests might be entirely
nullified. Continuous effort has therefore been directed toward this
objective.

The use of the forests by the public is continually increasing
and this has necessarily intensified the fire problem. In addition,
it hls necessitated the handling of an immense amount of current business.
The large volume of business involved in the management of forest and
forage and in the multiple use of land calls for constant and painstaking
supervision.

All the different lines of work on a national forest are handled
by the regular administrative force under the immediate direction of the
supervisor. Since the very beginning, an effort has been made to apply
the best forestry practice practicable under existing conditions and the
more technical phases of the work have accordingly been handled as far
as possible by the men with technical education--men who have entered
the forest Service as junior foresters and range conservationists. These
men have had to perform such duties as mapping and estimating the timber on
the forest, marking the trees to be removed in timber sales, raising
stock at nurseries for field planting, reforesting treeless areas by
planting, and looking after the varied phases of flood control and range
management. The rangers also are called upon to du work of this character
in addition to their regular protection and administrative duties.

The second step'in the development of the forests has been the
preparation of detailed plans for the administration and use of the re-
sources of each forest. Such plans require sound technical training for
their preparation and execution. Their perfection will be achieved only
through the painstaking work of years, but already the results of better
management clearly justify their application.

Forest Research

Forest research offers an opportunity within the Fairest Service
for constructive work having a high public-service value. No other
phase of forestry offers a more attractive career for men having the
creative impulse.
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Research conducted by the Forest Service includes four main fields
of work: Forest and range management, forest products, forest resources,
and forest production. Primary objectives of these research activities
are to lay the scientific foundation for such management of forest and
rangelands as well help to insure (1) supplies of timber and forage
suitable in quality and ample in quantity for national needs; (2) effective
utilization of wood and other forest products and reduction of waste;
(3) regulation of streamflow; prevention of erosion; furtherance of public
health and outdoor recreation; maintenance of fish, game, and other wildlife,
scenic benefits, etc.; and (Ii) protection of timber crops from fire,
insects, and disease.

The research program is carried on at 10 regional forest and
range experiement st-ations, the Forest Products Laboratory at Madison,
Wis., and more than 100 smaller research centers. More than 1,000 tech-
nical men are engaged in the research program. Additional temporary
assistants are employed in some phases of the work in accordance with
demands. The majority of the technical nen are forestry-school graduates,
but geologists, entomologists, pathologists, botanists, chemists, engineers,
economists, statisticians, and others are also used.

Most of the technicians employed in research have had advanced
training; many have doctors' degrees or their equivalent. The various
phases of forest research require as a foundation broad training in natural
science with emphasis on forestry, regardless of whether the technician
is to deal with forest management and protection, watershed management,
range management forest products, or forest economics. Advanced work-
beyond this foundation training in forestry--may be in any one or more
of a large group of biological or other sciences, such as plant physiol-
ogy, pathology, entomology, ecology, soils, genetics, taxonomy, mathematics,
and organic chemistry.

State and Private Forest Cooperation

About 386 million acres, or nearly four-fifths of our total com-
mercial timber-growing area, are now in State or private ownership.
Of this, 359 million acres are privately owned and include 165 million
acres in farm woodlands. The area under State or county ownership is
continuously increasing through public acquisition for State forest
purposes and through tax delinquency.

The future of forestry in the United States depends in no small
degree upon acceptance and operation of better forestry practices on
private lands. The problem of bringing about this improvement constitutes
a challenge to the profession. Advancement in these phases of forestry
has been the objective of several acts of Congress.

The Federal Government is cooperating in the protection of State
and private lands from fire through financial aid to the States under
provisions of the Clarke-McNary law of 1924. Forty-nine States cooperate
in fire protection, and the total area of forest lands covered in 1960
was approximately 402 million acres. This was more than 92 percent of
the area in need of protection. The fire-protection projects are admin-
istered by or under direction of the State forestry departments, the
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Forest Service cooperatinc in development of plans, establishment of
standards of procedure, and inspection of the work. Under the terms of

the lay, the Federal Government limits its expenditures in a given fiscal

year to a sum not greater in each State than the funds expended jointly

by the State and qualifying private owners.

The Forest Service is also cooperating under the Clarke-oNary
law with 48 States, in addition to Puerto Rico, in the production and
distribution of young trees for planting windbreaks, shelterbelts, and
forests. Under this program about 845 million trees were distributed
to woodland owners in 196G.

Additional assistance is offered by the Government under the Clarke-
McNary law in the form of information for farm woodland owners on the
management and care of their timber. In this project the Department of
Agriculture cooperates with the States in the maintenance of extension
foresters to provide demonstrations and advice on the more efficient
management of farm woodlands, the reforestation of those farmlands not

now suitable for agricultural crops, and the marketing and utilization

of farm timber.

Under the Cooperative Forest Management Act of 1950, the Forest
Service cooperates with the States in providing on-the-ground technical
advice to owners of private forest lands and to processors of primary
forest products. In 1960, about 450 projects in 46 States were carried
on in cooperation with State foresters.

Forestry in the States

Forestry work in the States has made notable progress in recent
years, and most States now employ foresters in various capacities. The

State forester usually carries heavy responsibilities as directing head
of a large organization and has under his control the annual disbursement
of large appropriations.

The character of a State forester's work varies among the States.
Where forestry is just beginning to receive attention, his first efforts
must be largely of an educational and organizational nature. His chief
task is to develop a forest policy for the State and to educate the people
to protect and improve the handling of the forests within its borders.
He must study the needs of the State and then go before the people and
show them what must be done to put into effect the policy which he has
formulated. He usually has to make a great many public addresses, issue
bulletins, write articles for magazines and newspapers, and in every other
possible way bring this message to the people. He must also obtain basic
legislation and appropriations in addition to engaging in technical forestry

work.

On the other hand, in those States where there is already a set-
tled forestry policy the State forester's work is of a different character.
His major activities are usually fire prevention and control, forest
planting, educational work, and management of State-owned forests.
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Scope of State Forest_y Work

In the aggregate, some 27 million acres of land are in State
forests. The type of administration given these State-owned lands varies.
Many State forests are managed intensively, along lines similar to
national-forest management. Some State forests and parks are devoted pri-
marily or entirely to public recreational use. In some States, substantial
areas of State forest land--particularly scattered tracts which have come
into State ownership through tax delinquency--has as yet received little
attention.

State activity in protecting forests from fire, with the cooperation
and financial aid of the Federal Government, has opened a field for the
employment of many foresters. Trained men are also used in the propa-
gation and distribution of planting stock. In those States where an
active State forestry program has been developed, a number of trained
foresters are employed. The State forester's staff may include technical
assistants in immediate charge of the various lines of activity carried
on by the State organization. District foresters or State forest rangers
may be assigned responsibility for the development and maintenance of the
fire-control organization and other State forestry work in a designated
part of the State. The work of the State district forester corresponds
generally to that of a national district ranger except that usually he
deals cooperatively with private forest landowners rather than supervising
work on lands under his own direct charge. About 5 percent of the State
and private forest land needing fire protection was still not covered
by organized protection in 1962, and the protective work on some of the
areas covered was inadequate to meet critical fire conditions. Extension
and intensification of cooperative fire protection to a degree commensurate
with the needs would call for employment of many additional trained men
in State forestry work.

Extension Foresters

Forestry extension work is another field in which professional
foresters find employment in the States in the capacity of extension
foresters. These men are associated with the Federal-State cooperative
extension program, which emphasizes the use of technical information and
practices in the growing and management of timber as a crop on the farm.
Every effort is made to build up the forestry knowledge of woodland owners
so that they will have sufficient know-how for carrying on work in this
field as they do with other crops. This is accomplished by providing owners
with practical forestry information, and by conducting tours to forestry
research units and successful operations of individual owners.

Service Foresters

At present 49 State forestry departments are working with the
Forest Service in providing technical assistance to owners of private
forests and to small sawmill operators and other processors of primary
forest products. The Cooperative Forest Management Act of 1950, which
replaced earlier legislation under which the work started, is the basis
for this cooperative program. In 1960, technical assistance in woodland
management was given to approximately 82,000 small owners and 8,100 forest
products operators.
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Both farm and nonfarm owners of small forests are now given help
in making simple plans for the management of their woodlands; in marking
the trees in need of cutting; in measuring these trees and estimating their
volume; in determining the proper cutting and logging methods to use in
the harvesting operation; and in marketing the harvested products. In

addition, many owners are advised on planting, thinning, and pruning
operations, as well as on the protection of their forests from fire,
insects, and disease. The local forester who handles this cooperative
forest-management project work is called the service forester. In some

localities, however, he is referred to as the farm forester, county
forester, or district forester.

Community Forests

A new field of employment, for trained foresters is opening up
through the development of community public forests by counties, municipali-
ties, school districts, and other local government units r)r public in-
stitutions., Some of the town forests in New England were the earliest
public forests in the United States and have yielded financial returns
and other benefits to the communities for more than two centuries. In

recent years the number of community forests has increased greatly.

Reports to the Forest Service in 1953 showed more than 3,000
community forests aggregating about 44 million acres in 40 States. Of
the total, 800,000 acres were maintained by municipalities, 32 million
acres by counties and townships, 130,000 acres by schools or school dis-
tricts; and 40 thousand acres by other organizations.

In addition to parks for recreational purposes and purchases of
forested watersheds for the protection of sources of domestic water sup-
plies, many cities and counties are acquiring forest lands for investment
and development purposes. Managed under multiple-use plans, similar on
a smaller scale to those applied on the national forests, such community
forests can supply numerous services to the public, including facilities
for outdoor recreation, habitat for wildlife, watershed protection, a
reservoir of work for local unemployed, and income to the community
from forest products. Often the rehabilitation of a tract of cut-over
land can be undertaken as a community enterprise. Local public forests
as living memorials to war dead have been proposed in some communities.

A number of schools maintain forests which not only serve as out-
door classrooms for the teac--2,,.& of elementary forestry, conservation,
and natural history, but provide an income to the schools from the growing
and selling of forest products. The United States Forest Service is
encouraging and cooperating in the establishment of community forests
as part of a broad program of public forest development.

The proper management of community forest properties naturally
requires the services of trained foresters. At present, most of the com-
munity forest enterprises that are being given technical forestry advice
or direction obtain such service from State foresters or Federal forestry
agencies. There is a growing tendency, however, toward the direct employ-
ment of trained foresters as community-forest managers.
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Oinortunities in Private Forest

Though Federal and State agencies, educational institutions, and
semi-public associations will doutless continue to lead in research and
extension, the la.1-gest field for professional foresters in the long run
will be in private work. Three-fourths of all the commercial forest land
in the 48 contiguous States, or 359 million acres, is in private ownership.
This fact alone clearly indicates a large and fruitful field in private
work for the trained forester.

Private owners may be classified in a general way as industrial,
including lumber, pulp and paper manufactur:i.ng companies, and other large
-manufacturers of wood products; public-service corporations, such as
railroads and water companies; recreation and hunting clubs; mining com-
panies; owners of large private estates; and farmers and other small wood-
land owners.

Private owners provided some of the earliest examples of pro-
fessional forest management in the United States, and some have handled
their timberlands carefully for many years. In recent years, many more,
especially among the larger industrial owners, have been adopting measures
for continuous timber production. The Forest Service has set up as a
permanent activity a project to work with the States, lumbermen's associa-
tions, and timberland owners to the end that improved woods practices may.
be extended. Lumbermen's and pulp and paper manufacturer's associations
are also encouraging good forestry practice on industrial forest lands.
In the past few years, several million acres of industrial holdings have
been included in a "tree farm" program sponsored by industry associations.
Recent State regulatory laws in several States look to increased attention
to good forestry practice on private timberlands. All of these movements
point to new opportunities for employment in private industrial forestry.

Forest Products Industries

Until recently, most of the industrial concerns employing graduates
of forestry schools have used them mainly in logging engineering and allied
work. Before World War II only about 1,000 foresters were employed by
the forest products industries in forest-land management. As forestry
practice has expanded and intensified on industrial holdings, private
industry has employed several times this number.

The forester who enters the lumber, pulp and paper, or other forest
products industries may be required to estimate standing timbeit appraise
stumpage, determine the best methods of cutting, estimate future growth,
lay out logging roads or railroads, reduce waste, increase utilization,
or participate in actual logging and milling operations. Experience for
such work often must be gained by entering the business at the bottom
and learning its practical and administrative details in a long and exacting
apprenticeship. Many foresters find opportunities in this field, with
possibilities of advancement to important managerial positions.

There is a growing field for specialization in industrial forestry.
Some of the large operators conduct reforestation activities and other
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silvicultural WD::: on their cutover lands. 1.1any operators or associations
maintain their own fire-control organizations. Industrial forest research
is increasing, particularly in wood utilization. The growing use of wood
in all sorts of products, as in the manufacture of plywoods, wallboards,
plastics, and rayon, and the increasing use of such equipment as dry kilns
and preserving plants to procure better utilization of lumber products,
are creating opportunities for specialists in the industrial phases of wood
use. Industry is also attempting to find new uses for little-used species
and to create byproducts and new products which will broaden markets and
utilize materials now wasted in the manufacture of primary products.

Though a knowledge of forestry is not essential to a retail or
wholesale lumber dealer, a knowledge of woods and their properties gives
the dealers an opportunity to speak with authority on the technical qual-
ities of the woods and materials handled.

Other Private Forestry Work

There is a broad and as yet largely undeveloped field for forestry
among public-service corporations owning timberlands. Many railroads own
extensive tracts of this kind. Some of these corporations have already
adopted a consistent and permanent policy of holding their timberlands
and are introducing systematic forest production and management. Some of
the eastern railroads have considered the acquisition of forest lands and
planting of trees, wherever necessary, for the production of ties and other
wood supplies. Many have technical foresters in their industrial depart-

ments.

Many water companies hold extensive timber tracts on the drainage
areas from which their water supplies are derived. These companies for
the most part have adopted a definite policy of maintaining such land in
forest growth. In many cases, they might find it advantageous to employ
professional foresters to keep the forest cover in the best possible condi-
tion while at the same time yielding cash revenue.

Frequently mining companies own lands covered with tree growth.
Many companies in the southern mountains, especially coal-mining companies,
hold considerable areas for mineral development and also for the production
of wood and timber for use in the mines. Some are already treating timbers
with chemical preservatives and others have taken up the problem of con-
servative forest management on their hands. Some companies are attempting
reforestation of areas ruined by mine dumps or open-pit operations.

Another class of private owners consists of clubs or individuals
who have acquired forest property for hunting and other recreational pur-
poses. Relatively few large tracts of land in private estates, however,
are managed at present under forestry principles with a technical forester

in charge. Usually work on the ground is supervised by a resident ranger
or woods foreman. Where technical work is done, it is often directed by
a consulting forester who visits the tract at intervals. Most of the for-
estry so far practiced on private estates has been, and, except for the
largest owners, will probably continue to be of this character.

There are now more than 400 private firms and individuals vho act
as consulting foresters. This is a natural goal of some of the more mature
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and experienced men who have acquired a solid footing in the profession.
Younger men are someti:aes employed as assistants and as members of field
parties. Some consulting or private practicing foresters conduct a very
prosperous business, especially when they have an established reputation
which brings a demand for their services in solving particularly impor-
tant prJblems.

The operation of private holdings is likely to tend more and more
toward conservation practices. This development will probably be accompan-
ied by a growt7: in cooperative timber production and marketing associations
among small landholders and farmers. Already, some mills are being sup-
plied with needed timber through such organizations. A few cooperatives
operate their own sawmills or wood-processing plants. Trained foresters
are employed by the cooperatives in directing the operation of their
members and in marketing the timber produced.

Compensation in private forestry depends largely upon the earning
capacity of the individual. Ordinarily, foresters in private employ are
paid at a somewhat higher rate than public forest officers in the same
grade of work. Furthermore, where the forester works into a regular bus-
iness, as, for example, in the lumber business, his remuneration will
depend not only upon his technical attainments but his business capacity
and value to the company.

Trade and Conservation Associations

Many of the national and regional trade associations of lumbermen,
pulp and pLper producers, and other forest-industry groups employ tech-
nical foresters as staff advisers or as djrectors of certain lines of
promotional work. The top executive directors of several of these associa-
tions, in fact, are professional foresters whose experience and abilities
led to their selection for these positions. The National Lumber Manu-
facturers Association, American Forest Products Industries, Inc., Western
Pine Association, and American Paper and Pulp Association are some of
the groups that employ technical foresters.

A number of foresters have found interesting opportunities with
conservation organizations such as the American Forestry Association,
and various State forest conservation associations. Men chosen for ex-
ecutive secretaryships of such associations usually have demonstrated
ability in public relations. From time to time, some of these associations
sponsor and finance special studies or surveys which call for the services
of trained foresters. Men with experience in the particular line involved
are selected to conduct such projects.

The professional organization of foresters in the United States
is the Society of American Foresters, with headquarters in Washington, D. C.,
and regional sections in various parts of the country. The purpose of
this organization is the maintenance of high standards in professional
practice and promotion of the interests and welfare of the profession
generally. Professional forestry training or practical experience sub-
stantially equivalent to that obtained in a school of forestry is the
requisite for membership.
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Teachinq

Teaching offers -1)portunities to the technical forester. As noted

earlier, 40-odd colleges and universities in the United States have schools
or departments offering forestry courses. Advanced technical training
plus teaching ability are requisites for appointments to a faculty position.
Practical woods experience, in addition, often is an advantage.

Many foresters have gone into teaching after some years in forestry
work with the Federal Government, States, or private industry. Occasion-

ally, outstanding graduate students receive appointments as instructors,
from which they can rise, if qualified, to assistant professorships and
full professorships.

Compensation varies with the colleges. Top faculty positions in
the leading universities pay salaries that compare favorably with those
of principal Government forestry positions, but do not equal salaries in
the higher brackets of private industry. The academic surroundings,
privileges, and campus Life, however, have a special appeal to some indi-
viduals. The teacher of forestry who is interested in research usually
also has the advantage of being able to carry on original studies in con-
nection with his regular schoolwork.

Conservation and elementary forestry are taight in some secondary
and vocational schools, but the subject matter is seldom so technical as
to call for advanced forestry training. Some foresters, however, have
gone into high school teaching, and have found their forestry training
useful.

LOOKING TO THE FUTURE

Forestry is one of our youngest professions. Fifty years ago there

were practically no trained foresters in the United States. Starting from
scratch, the forestry movemexit in just a feu decades has nee notable
gains. Forest conservation as an ideal has won general approval. As

yet, however, the practical methods and principles of forestry by which
real conservation may be achieved are too little understood by the gen-
eral public.

Forestry's greatest possibilities lie in the future. Forestry

practice now is being applied only to a fraction of the Nation's forest
area. National interest and security eventually will demand the insti--
tution of sound forest management on.all of our forest land--one-third
of the country's land area. The need for men with professional forestry
training should increase. How rapidly this need will increase will de-
pend ultimately upon, public demand for the intensification of sound
forest practice on the public lands and the progress made by private own-
ers in placing more of their forest lands under adequate management.



ORIENTATION TO FOREST OCCUPATIONS

A. Type of Work

1. Technical sales and service
2. Association, technical writing, publicity, editorial
3. Teaching
4. Machinery operation
5. Consulting (industrial forester)
6. Research and development
7. Timber and wood procurement
8. Protection specialist
9. Administration
10. Nursery (production)
11. Forest pathology
12. Range management
13. Engineering (logging, road construction)
14. Forest recreation
15. Forest entomology
16. Forest wildlife management
17. Watershed management
18. Processing
19. Forest management (specialist)
20. Scaling and grading
21. Forestry aid
22. Foresters (self-employed)

a. Tree preservation
b. Cost studies of forest operations
c. Forest management
d. Forest protection
e. Surveying and mapping
f. Timber valuation and appraisal
g. Timber volume and quality estimates (cruising)
h. Reforestation

B. Organizations Employing Forestry Trained Persons
1. U.S. Forest Service
2. State forestry and conservation departments
3. Tree farms and nurseries
4. Industry

a. Lumber
b. Furniture
c. Pulp and paper

5. Public and private institutions (schools and colleges)
6. City and community agencies

C. Laboratory Experiences
1. Class visit local forest or park. Make oral and written reports

of visit.
2. Class visit local wood using industries. Make oral and written

reports of visit.
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TEACHING OBJECTIVES

TD enable students--

. To develop an inderstanding of the opportunities and educational needs

for occupations in forestry.

. To develop an understnading of the underlying principles of plant science

and soil science as related to forestry.

. To develop an understanding of the scope of forestry and its importance
in the national economy.

To develop an understanding of tree anatomy and physiology.

. To develop reasonable abilities required to manage a forest and make
forestry measurements.

. To develop an understanding of forestry products and their uses.

. To develop reasonable skills needed in the application of the principles
of establishing, managing, harvesting and marketing forestry products.

. To develop a consciousness of safety and desirable safety habits in all

forestry operations.



ab

Suggested Course of Study*

Orientation to Forestry a an Occupation (Page 3 of Bulletin)

Botany for the Forester (Page 6 of Bulletin)

Tree Identification (Page 7)

Forest Management (Page 10)

Forest Protection (Page 12)

Use of Forest Lands (Page 13)

Public and Private Forestry Policies and Programs (Page 14)

*This Course of Study is taken in part from the Bulletin, "The Forestry

Aide" OE- 87011, U.S. Office of Education.
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ORIENTATION TO FORESTRY AS Au OCCUPATION

Objectives

To orient trainees to the nature and scope of the Forestry Aide's

work aLd to provide a general overview of the knowledge and skills trainees

will need for successful employment.

Course Unit Outline

A. Forests

1. Nature and characteristics
2. Uses and value of -

a. Lumber and wood products
b. Pulp and paper products
c. Plywood and veneer
d. Chemical products
e. Food and medicinal products
1. Other forest products
g. Water conservation and source

of supply
h. Grazing
i. Recreation
j. Food and habitat for wildlife
k. Esthetics

3. Geographic location and general
characteristics of U. S. forests

B. Forest management

1. Management plans
a. Importance
b. Development and application

2. Tree farms
a. Purpose and role
b. Importance

3. Reforestation and afforestation
a. Purposes
b. Techniques

(1) Direct seeding and care and planting of seedlings

(2) Intermediate cuttings to improve forest stand and to
speed growth (improvement cuttings, weedings, thinnings,
release cuttings, and prunings)

(3) Harvesting to encourage high-quality, maximum, contin-

uing yields of the desired species

C. Forest protection

1. Fire
a. Causes and detection
b. Prevention and control
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2. Insects
3. Wildlife and livestock
4. Diseases
5. Harmful natural phenomena

a. Wind
b. Snow and ice
c. Landslides
d. Heat and drought
e. Lightning
f. Weed trees

D. Work of the Forestry Aide

1. Scope of the Work
a. Assist supervisor in surveying and measuring

(1) Topographic features of land and distances
(2) Tree dimensions and species
(3) Boundaries

b. Assist supervisor in conservation activities
(1) Cone collection
(2) Tree planting
(3) Direct seeding.
(4) SefAling care
(5) Tree thinning, pruning, etc.
(6) Animal pest, insect, and disease control
(7) Watershed protection

c. Assist supervisor in enforcing rules and regulations per-
taining to --
(1) Camping
(2) Hunting
(3) Fishing
(4) Recreation
(5) Picnicking
(6) Grazing

d. Assist in fire prevention and control
e. Assist in marking trees for harvest or removal

2. Organizations which employ Forestry Aides
a. U.S. Forest Service; National Park Service
b. State forestry and conservation departments
c. Tree farms and nurseries
d. Industi -Ianufacturers of lumber and wood products, furni-

ture any tures, pulp and paper products
e. Public aud private institutions--school and colleges
f. City and community agencies and bureaus--for recreation

areas, parks, woodlands, and conservation areas
3. Employment policies

a. Hours of work
b. Compensation
c. Social Security contributions

E. Effective human relations

1. Nature of effective human relations
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2. Common human needs or desires
a. Respect
b. Security
c. Recognition and achievement
d. Self-confidence and self-respect

3. Some characteristic behaviors when common human needs are not
met

4. Some implications for the Forestry Aide
5. Some desirable personal qualities to cultivate

a. Courtesy
b. Reliability
c. Honesty
d. Conscientiousness
e. Dependability
f. Patience
g. Good management of time, money, and materials
h. Ability to cope with emergencies and unexpected natural

phenomena

BOTANY FOR THE FORESTER

Objective

To develop competence in the scie:ice of trees, shrubs, and plants,
especially those of the particular geographical area in which the trainees
will work as forestry aides.

Course Unit Outline

A. Dendrology

1. Taxonomy of woody plants
2, Use as means of identification
3. Important types of forest trees of the United States

a. Geographic distribution
b. Characteristics
c. Habitat

B. Tree Physiology

1. Anatomy
2. Growth
3. Reproduction
4. Adjustment to environment

C. Transpiration

1. Functions
2. Amounts of water or moisture
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D. Geology and forest soils

E. Silviculture

1. Forest Growth
2. Thinning and cutting

F. Ecology

1. Soil and nutrients
2. Climate and seasons--weather factors

Sum7ested Laboratory or Field Exercises

1. Examine and identify parts c:T' numerous forest plants.
2. Visit a park or nursery.
3. Make sketches of various forest plants and identify their parts.

TREE IDENTIFICATION

Objectives

To gain a general knowledge of all genera of trees in the United States;
to learn to identify and to understand the characteristics, range, uses,
importance, and habitat of al.!. comm_ species in the particular geo-
graphic region of expected employment.

Course Unit Outline

A. Genuses and species

1. Pine and larch
a. Characteristics
b. Habitat
c. Major commercial use

2. Fir, hemlock, and spruce
a. Characteristics
b. Habitat
c. Major commercial use

3. Cedar
a. Characteristics
b. Habitat
c. Major commercial use

4. Sequoia, redwood, juniper
a. Characteristics
b. Habitat
c. Major commercial use

5. Oak, maple, ash
a. Characteristics
b. Habitat
c. Major commercial use

6. Others (according to local growth)
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B. Specimens and uhoto7:aohs

1. Preparation
2. Examination

Suggested Laboratory or Field Ec-:ercises

1. Visit a forest, parl:, woods, and/or nurser]
2. Draw a map of the United States, locating the various forests.
3. Examine the layers and rings of a cut tree trunk.
4. Identify trees in a marked forest area or plot.
5. C.:Illect and examine various hinds of tree leaves.

FOREST MANAGE117:1!T

Objective

To learn the basic principles of forest land management and the appli-
cation of these principles to the establishment, growth, protection,
harvest, and utilization of the products of the forest land.

Course Unit Outline

A. Management activities

1. Planning
a. Forest utilization

(1) Timber-stand utilization
(2) Tree harvesting
(3) Maximum production and use of timber
(4) Watert;hed and water conservation
(5) Grazing and forage for livestock
(6) Food supplies for animal 1;'fe

b. Forest protection
(1) Excessive use of lands--cutting, overgrazing, damage

by recreationlsts and wild animals
(2) Destructive agents--fire, natural phenomena, insects,

disease, animals
2. Operations

a. Mensuration
(1) Inventory
(2) Computation of new growth
(3) Estimate of timber and forest products yields
(4) Cutting and harvesting

b. Road systems
(1) Constructi .1: new roads and-

(2) liaintenance paths,. . :ails

c. Logging
d. Salvaging dead and 0.ased timber
e. Timber crowing
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f. Soil conservation
G. Water conservation
h. Wildlife protection
i. Forage for livestock
j. Recreation areas

3. Administration
a. Interpretation of forestry codes
b. Personnel management

(1) Selection
(2) Training
(3) Assignment
(4) Compensation

B. Conmercial considerations

1. Production
2. Supply and demand
3. Markets and marketability of products
4. Finances and investments
5. Accounting

Suggested Laboratory or Field Exercises

1. Arrange field trips to observe, examine, and/or participate (in
some activities): Scaling on the pond and/or in the woods
Relationship between tree stands and the environment
Site preparation, tree planting, reproduction surveys
Thinning, pruning, and sanitation cuts

2. Visit recr,ational area that has good programs and facilities

FOREST :;-.:CTECTION

Objectives

To provide an overview of the agents that damag- or destroy_ forests
and, specifically, to teach trainees how to identi2y and control the most
harmful of those agents.

Course Unit Outline

A. Forest Fires

1. Causes
a. Natural--lightning
b. Accidents or human negligence

(1) Arson
(2) Cigarettes, matches) and campfires
(3) Chimney sparks, oil stoves, lumbering operations
(4) Burning of debris--wind-blown embers

2. Detection
a. Fixed point detection
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(1) LD7)::: houses
(2) Fire towers

b. Ground detection--mobile patrols
C. Aerial :'..etection

d. Combined :round-air detection
3. Prevention and control

a. Fire-fighting organization
b_ Use of :rater and chemicals
c. Prescribed or control burning
d. Slash burning
e. Maintenance of roads and access routes
f. Use of fire equipmer
g. Use of radio, tele- visual signals
h. Felling snags
i. Aerial reconnaissam.._ and chemical bombing

4. Fire prevention programs
a. "Keep America Green" program
b. "Smokey Bear" Campaign
c. Other public information and education programs

B. Insects

. Destructive types
a. Characteristics
b. Symptoms of damage
c. Identification
d. Regional variations

2. Control
a. Insecticides

(1) Common types
(2) Methods of use

b. Biological control
c. Other control measures

C. Diseases

1. Destructive types
a. Characteristics
b. Symptoms of damage
c. Identification
d. Regional variations

2. Control
a. Fungicides
b. Other methods

D. Wildlife and livestock

1. Destructive types
a. Symptoms of damage
b. Identification
c. Regional vartations
d. Control m, J.res

-8o-



214-7i77ested Laboratory or 1ield a.:er:_Se3

1. Vist iPlo-rPt-,res in Sec and di: rase sp:_,cimens

ids_ iffier
Field axercises--Sun.nress small `O:::37. fire-fighting equipment of
various types

3. Observe the firedetection networll and 17 .7 it wor:..;..

4. Where possible, visit a burned-o7er area or plot.

USE OF FOREST LAHDS

_c five

To provide the trainee with knowledge of the many products and resources
of forest lands and an understanding of the principles and practices of

"Multiply Use" forest land management.

Course Unit Outline

A. Forestry research

1. Role of industry
2. Role of Federal and State Governments

B. Forest products

1. Lumber
2. Pulr ood
3. Chemical and fuel woo,
4. Turpentine, resin, rosin wood tar, rosin oils, pitch

5. Other products
a. Maple syrup and sugar
b. Medicinal roots, barks, and herbs

c. Decorations--huckleberry branches, fern fronds, evergreen
branches, pine cones, holly, christmas trees, mistletoe

C. Water conservation

1. Humidity
2. Precipitation
3. Evaporation
4. Soil moisture
5. Erosion and floods
6. Waters. management

D. Range management

1. Advantages
a, To ranchers 7n.id stockmen

b. To forest fie ids
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:-..anagement

1. Practices ad prob_e:ts
Relationship beleen forester and wildlIfc.: manager
Advantagef,

a. T3 the fur industry
b. To Gamesmen (animal, fowl, fish)
c. To sportsmen

F. Recreation areas

1. Administration
a. Private lands
b. Municipal and county par
c. St,__te lands

d. Federal lands
2. Uses

a. Picnic:dna and camping
b. Hunting and fishing
c. Other recreational activitiesski courses, etc.

Suggested Laboratory or Field Exercises

1. Visit a sawmill and a tree-felling area.
2. Visit a ga:ae preserve.
3. Visit a sugar grove.
4. Visit a lumber yard.

PUBLIC AND PRIVATE FORESTRY POLICIES AND PROGRAMS

Ob.i ective

To acquire knowledge of Federal and State forestry ? policies, public
and private forestry responsibilities, anc2 past and present p...grans
aimed at improving forest administration in general.

Course Unit Outline

A. Federal responsibilities

1. Forest Service, Department of Agriculture
a. Manages Nation's forest lands
b. Maintains experimental research stations
c. Cooperates with States in forest protection and reforestation

2. Soil Conservation Service, Departuent of Agricultue
a. Develops c:c-rvation methods and techniques
b. Advises on c.Jnservation problems and policies

3. National Park Service, Department of the Interior
a. Advises on preserving park lands in natural state
b. Provides staffs for national parks
c. Maintains national monuments
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St? _e

a. DLI-ect 57a..c --x:41.:ent;"1:::):: and r-,=ams
b. Ac.:uire 3:d ::.anage State forests
c. Direct n.7orestation of State
d. Conduct p,..blio information an education procrams
e. Cooperate w-ith, private owners and Federal Governm,,:n',. in

forest management and resear7_11

C. P_:.vaoe forest: y activities

1. American Fol.estry Association
a. Conducts national research and information programs
b. Promotes and encourages improvement in use of forests

2. American Fo;'est Products Tndustries, Inc.
a. CL-i7irates national program.s of information and education

Coorc]inates national "Keep America Green" fire-prevention
17-roL:rans

c. CoordinL_tes American Tree Far:j, System
3. School and Future Farmers of America forests
4. "Busy Acres" program
5. Forestry camps and experimental stations
6. 4-H Clubs
7. Farm and civic organizations

D. Forestry lezislation

1. Need
a. Protect forest lands
b. Guarantee best usage of lama
c. Renew harvested and devastated areas

2. The Weehs Laws of 1911
a. Keystone of interstate and 2edera1 -State cooperation in

the ?rotectior_ of watersheds of navigable streams
b. Authorized appropriation of funds for the purchase of

forest lands at the headwaters of navigable streams
3. National Par:: Service establishment act of 1916--authorized

full-time supervisory and protective responsibility for national
tarns

4. McNary-McSweeney Act of 1928--authorized Federal appropriations
for nationwide forestry research

5. Civilian Conservation Corps establishment act of 1933--author-
ized appropriations for forestation, fire control, and research

6. Cooperative Forest Management Act of 1956
a. Authorized appropriations for reforestation
b. Approved encouragement of private services to tir::-erland

owners
7. State and local laws
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1. Careers in 7.73RESTFY
Forest Service
Iliscellanecus Publication No- 24_4
United States Department of Agriculture

3.

Conquest of the Land Through 7,000 Years
Agriculture information Bulletin No. 99
U. S. Department of Agriculture
Sc Conservation Service

rorests in Utah
U. S. Forest Service ::source Bulletin INT-4
Grover A. Choate
Divisir)n of 1-:)rest Economics
and Recreation F_search

Forest Recreation for Profit
U. S. Department of Agriculture
Forest Service
AEriculture Information Bulletin No. 266

5. Fonz,tA Service Films 1967
U. S. Department of Agi:,3ulture
Forest Service

6. Indicators of Condition and Trend on
High Range-Watersheds of the
Intermountain Region
Agriculture Handbook No. 19
U. S. Department of Agriculture
Forest Service

7. The Intermountain Region's Timber Story
The U. S. Department of Agriculture
Forest Servi,e
Intermountain Region
1963

8. Mountain Water
Intermountain Region
Forest Service
U. S. Department of Agriculture
1964

9. Outdoor Recreation in the National Forests
Forest Service
U.S. Department of Agriculture
Agriculture Information Bulletin 301
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SAFETY TRAINING TECHNIQUES
It is of utmost importance that the instructor become acquainted

with some of the basic training techniques in order to better prepare
himself to conduct the course successfully.

Planning
1. The instructor should have such visual aids as are pertinent to

the subject matter of the course. These should be set up in proper
sequence. An indication or note on the instructor's outline could be
very helpful as a guide that a particular visual aid should be used.

2. The course outline as well as the handout material and the
visual aids should be checked at regular intervals. This should be
done by the instructor in order to revise, improve, and modernize
the course presentation. The material should also be checked to make
sure that it conforms with policies of labor and management in the
area where it will be presented.

3. The instructor's outline should be adapted by him to his par-
ticular method of presentation, keeping in mind that this is a dis-
cussion conference type of session.

4. The instructor would do well to get an advance list of the
students who will participate and their positions and backgrounds.
A study of such information could be very helpful to the instructor
when he faces his class.

Preparation of Classroom
Many conferences and courses have failed simply because no

preparation was made for the classroom facilities.
1. The classroom should be located in an area where there is

the least amount of noise or distraction.
2. Good ventilation, lighting, and sufficient room are important

aspects to consider.
3. The seating arrangement and seats should be comfortable as

well as informal. A round-table seating arrangement is the most ef-
fective for discussion-conference sessions.

4. The room should be equipped with a good blackboard, suffi-
cient chalk, and a clean eraser. A stand should be available for
mounting the charts and visual aids to be used during the confer-
ence. A 35-mm. slide projector should be available.

HI
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Teaching
1. An official of the organization should open the first session

with a statement regarding the general objectives of the course. He
then should introduce the instructor to give him the proper prestige
in relation to the group he will teach.

2. At the first session, the instructor should open with an ex-
planation of the course objectives and it, method of presentation.
At this time, he should draw upon his experiences to relate an illus-
trative incident that will bring him in closer relationship with the
group, and at the same time, enable him to introduce the theme of
the first session.

3. The course should be presented by employing the discussion-
conference method.

4. The instructor should have the class follow a predetermined
schedule and maintain order at all times. Only one participant should
be permitted to give his viewpoint at a time. The instructor should
keep the class discussion within the subject matter as contained in
the instructor's outline.

5. If possible, an official should be asked to speak at the termi-
nation of the course.

Tips for Instructors
Learning is actually the acquisition of new ideas, abilities, and

skills acquired through the senses of hearing, seeing, and feeling by
touch.

1. New ideas are conveyed through the presentation of knowl-
edge, and thought is stimulated through the student's sense of hearing.

Abilities and skills are presented through the media of telling,
demonstrating, and having students demonstrate under the super-
vision of the instructor. Students acquire abilities and skills via the
sense of hearing, seeing, and feeling by touch.

2. An important aspect of teaching is to remember that the stu-
dent absorbs more when he participates in a discussion. The instruc-
tor therefore strives to get 100-percent class participation.

3. The instructor should become aware of outstanding charac-
teristics of his students. This could be very helpful when leading
discussions. For example:

A. Some may be more mature.
B. Some may have a knowledge of safety.
C. Some may have actual experience to draw on in the dis-

cussion.
D. Some may have a faster learning speed than others.
E. Some may be "stallers" who can slow down the discussion.

Iv
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F. Others may he aggressive arid want to monopolize the
dismission.

G. There may he a "know-it-all" in the group who lutist lie
properly controlled.

H. Some may he constant latecomers who ask questions about
previous discussions and delay the class.

4. The teaching process consists of:
A. Telling this means giving background information to in-

troduce a subject.
B. Showinga demonstration of some equipment pertaining

to the subject to be discussed is very impressive.
C. Illustratingusing charts, blackboard. slides, or films are

very helpful to highlight specific points in the discussion.
D. Discussion conferencethe participation of the students

in formulating their thinking about the subject under
discussion is fundamental to getting the most out of the
session.

E. Conclusionsthe instructor's summation of the session
should knit together the points discussed during the .ses-
sion, and should include other important details that may
have been overlooked by the group.

F. Questionsduring the session. the instructor should use
questions to stimulate discussion, and also to help bring
the discussion back to the subject matter if it has strayed.

Guest Instructors
It is necessary that the instructor be granted full responsibility

for conduct of the class; at times, however, he may wish to 'call in
an expert in a particular field as a guest instructor (or lecturer). In
such event, it is essential that the instructor maintain control of the
course.

The instructor must tie in the work of the guest instructor with
the balance of the course; he must outline the phase of the subject
to be covered by the guest and satisfy himself that the guest limits
himself to the field as outlined; he should summarize the guest's
contribution, pointing out its relative importance in the field of ac-
cident prevention. While the use of a few guest instructors (properly
utilized) can add to the effectiveness of the course, a series of "lec-
turers" whose topics are not correlated will inevitably result in
confusion.

It is recommended that "guest experts" be used only for sup-
plementary training, and not to replace even part of this course
which should be taught by one instructor.
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Piledriving

SCOPE AND
PURPOSE

Today. there are very feu contractors who haze not used
piling at one time or another.

This course. a study in safety engineering procedure -. deals
with the problems of fabrication. transportation. and installa-
tion of piles.

The safe,Y rec4intendations and principles are not intended
to be specifications.

This course is intended to rover the basic requirements of
safety. and should be considered as minimum standards or
recommendations flexible enough to afford a uniform and
adequate degree of safety when applies.; to the several types
of piles and the methods used in their installation.

INSTRUCTOR'S NOTE: Sheet piling is mentioned
briefly here but is covered in the second section
of this outline.

THE PROBLEM Piledriving is a dangerous operation.

Although, only a small percentage of those employed in con-
struction work are engaged in piledriving. the high accident
and injury rates make it a fertile field for preventive efforts.

INSTRUCTOR'S NOTE: Discuss the latest avail-
able frequency and severity rates here.

Types of Injury Many possibilities for serious injuries are produced by the
environmental conditions and work methods.

The three leading injury causes are:
1. Falls.
2. Struck by.
3. Caught in or between.

1
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\\ II AT PILING IS
Definithw and
Pnrine.e

Pane, refer, to support twain,. -lab-. or of %\ood.
concrete. or steel placed in the -oil for the purpose of trans-

a load through %tater or strata of poor bearing capac-
its to a stratum of adequate bearinu capa(-0-

Piling mas transmit a load 14.ounuarill or lateralk awl. in
some cases. may anchor all up%sard

The transfer of the load hv the piling to the hearing :soil maN
be by soil friction. end bearing. or both.

OW'

LATERAL AND
VERTICAL
PRESSURES
ON PILING

Chart 1

USE OF PILES Chart 1 illustrates how piling must be designed to resist
lateral effects (such as earthquakes), as well as vertical loading.

Piling may be used to resist vertical, inclined, or horizontal
loads. Vertical use is the more common application.

2
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Vertical application mav hr to either bearin,, or ten -iron laic
lift) load -. When horizontal loading i- applied to ertival
pile -. anchored tieback:- or hatter pile- ma. he nee e,,ary to
combat the lateral force,.

hen lateral loadin, resiAed pri progrei
bending and ultimate failure of the piling van occur.

ANGULAR INSTALLATION OF PILING

Chart 2

SUBSURFACE
EXPLORATION

Chart 2 illustrates angular piling installation through material
such as swampy soil to firm underlying sand. Designed to re-
sist appreciable horizontal and vertical thrusts.

Subsurface conditions determine what type of piling should
be used.

3
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1:111e-, -tilo-urface cmillitiwt, are kno.tn. explg,rati,,tt

IN!^Tfit (.T111}-r" TL:
ii,.ervil in the rue-

'if

ALTERNATE LAYERS
OF SOIL TO
SOLID BASE

Chart 3

PILE FOUNDATIONS Chart 3 illustrates penetration of alternative lavers of weak
and dense soils to reach sound bearing material.

The purpose of a pile foundation is for transmitting the load
to the soil without detrimenla settlement of the structure.

The bearing capacity of the pile foundation depends upon:
1. The material strength of the individual pile.
2. The load-carrying capacity of the soil into which the

piles are installed.

4

2122



TYPES OF PILING Pile classification, are: timber. steel. concrete. and coposite.

Timber Piles A timber pile is a dime:sion timber. havino the natural taper
of a tree.

It should he made of rather dense Hood- such as southern
pine. Douglas fir, spruce. or various hard' wk,

It is reasonably light for its strength and is easily handled.

Timber piles are generally used 1-r relatively light axial and
lateral loads. and where foundation conditions indicate they
will not be damaged by driving.

Where they are continuously submerged (as when cut off be-
low the ground-water level), timber piles can remain indefinitely.

Where they are not continuously submerged or when exposed
to attack by marine borers or termites. they should he che-
ically treated.

Concrete Piles The two types of concrete pilesprecast and east-in- place
are immune to attack by most marine borers and termites.
are more fire resistant, and can carry a larger load than wood
piles.

Protruding sections of concrete piles are subject to weather-
ing action the same as other types of concrete structures.

Deterioration is caused by the abrasive action of sand. ice,
debris,, waves, and spray, and in salt water, by alternate wet-
ting and drying between low tide and the spray line. Evapo-
ration leaves crystalline deposits in the cracks, which expand
and spall the concrete.

In cold climates, the severe action of freezing and thawing
also takes its toll.

Imbedded concrete piling is considered permanent unless the
ground water or soil contains destructive elements.

Precast Piles Because of their weight, precast concrete piles lend themselves
well to water jetting installations.

5
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Disadvantages of precast piles are: the space required fur
manufacturing and storage. time for cutting. and heavy equip-
ment necessary for handling and driving them.

Additional operations are necessary %viten piles are too long
or too short.

Cast-in-Place Piles A cast-in-place pile is formed by digging a hole and tilling it
with concrete.

The shell type consists of steel heavy enough to be driven
without a mandrel, or a light steel shell driven with a man-
drel which is removed after driving.

The shell (form) is filled with concrete and left in place.

The shell-less (uneased) type is made by driving a mandrel
which is removed before the concrete is poured.

Efficiency and safety advantages of using cast-in-place piles
are:

1. Cutting-off and building-up to meet required lengths (as
with, precast piles) is not necessary.

2. Storage space is not a problem.
3. Special handling equipment is not necessary.
4. Possible damage or injuries from handling is eliminated.
5. The hazards of driving brittle piles are eliminated.

Composite Piles Composite piles may be in several forms; for example-
1. Timber piling below the permanent water table level,

where decay is not a problem, with cast-in-place concrete
piling used for the upper part of the pile structure.

2. Steel piling in the lower part, with a concrete upper
section.

Sheet Piles Sheet piles may be made of concrete, steel, or wood.

Wood Piles Wood sheet piles are used primarily on cutoff walls or for
handling light loads.

Where watertightness is not a factor, single or double planks
may be used.

6
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Where watertightness or additional strength
tongue - and - groove. or Wakefield sheeting shy)

(Vi'akelield sheeting consists of three planks nailro
with the center plank protru(Jing to create a tongue-and-
groove joint.)

The most common sheet piles are made of steel.

'rile advantages of steel over IVO Od 1111(1 concrete are its sim-
plicity, strength, salvage value, and economy when doing
heavy work.

Concrete sheet piles are reinforced precast units, with tongue-
and-groove interlocking joints.

Grouting interlocking joints is usually necessary for water-
tightness.

Bottoms are usually beveled to force each sheet toward the
adjacent pile as it is being driven.

The safety of the worker, and efficiency of the operation,
and the effectiveness of the end result are all dependent to
some degree upon the selection of the best type of pile for
any given situation.

The question of the best pile to use is not Only that of mate-
rial, length, size, loading capacity, etc.

Selection is also predicated upon the pnrpoqe to be served by
the pile, whether it is to be permanent or temporary, soil
and ground material conditions, ground wate° level problems,
friction which will be encountered, the length needed, the
loads and pressures it will be required to meet, driving
stresses, and ready availability of the type of pile desired to
meet these needs.

7



Chart 4

Batter and
Fender Piles

Chart 4 illustrates the driving of a prestressed concrete batter
pile.

BATTER (leaning) piles (also called Thrace piling") are used
to carry substantial lateral loads where the foundation mate-
rial does not provide sufficient resistance to lateral force ap-
plied to vertical piles. Batter piles are also used in a com-
pressible foundation to distribute the vertical loading over a
wider area.

8

;126



FENDER piles are in,ed to prevent wear and absorb shock:
for example. ferry slip entrances.

PENETRATION OF MISCELLANEOUS DEBRIS
Chart 5

BEARING CAPACITY Chart 5 is an illustration of penetration of soil material con-
taining miscellaneous debris.

Bearing capacity is a load that can be sustained by a pile
foundation without producing enough settlinginitial or pro-
gressive--to damage the structure or interfere with its use.

The load of a pile is transferred to the soil by either end bear-
ing or friction along the length of the imbedded portion of
the pile, or both. Therefore, the load-bearing capacity of the
soil must be determined before any decision can be made as
to which of these transfer mechanisms will prevail, and to
what extent.

9
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PILE DAMAGE Damage to piles imiy result ill only an economic loss. but
circumstances. conditions. or acts which cause damage to
piles can. Iv' often do. cause accidents and injuries.

Any sudden change in uter blows. unless accounted ft,r
I ivestigated. A pile may seem toby boring (1-'

he penetrati, 0 it is being crushed.

Overdriving When driving piles into rock or hardpan. or soils compara-
tively hard to penetrate, care should he taken to halt driving
if damage starts to occur.

Bending If penetration per blow decreases. this is an indication of
trouble.

If the pile departs from vertical because of its shape or be-
cause of the soil. efforts to bend it hack way place destruc-
tive initial stress upon it.

It is important to use STRAIGHT piles.

It is important to START piles correctly.

Obstructions Obstructions may exist below ground surface. such as buried
timbers, masonry, boulders, or other materials or conditions.

Explorations or studies of old plans should be made to dis-
close, as far in advance as practical, the existence of such
conditions.

If an obstruction is encountered:
It may he removed.
The pile (particularly a steel pile) may be driven through it.
The obstruction may be forced out of the way.
It may be necessary to relocate the pile.

10
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EQUIPMENT,
METHODS, AND
OPERATING
HAZARDS

There are five has 1)es of piledrivers:
1. Drophammer.
2. Steam or air hammer.
3. Diem:. hammer.
4. Hydraulic hammer or driver.
5. Sonic or vibratory driver.

Drophammers The drophammer is raised in an -frame by a hoist line run-
ning over a sheave at the top of the frame.

It is released by a trip and falls freely, or it may he released
by loosening the friction band on the hoisting drum.

Drophammers are rarely used in modern piledriving; they
are used mostly in isolated work on lightly loaded piles,
since heavily loaded piles require a ram effect, which the
drophammer cannot provide.

The automatic release should be inspected on every shift.
Perfect alinement must be maintained to prevent accidental
release.

The fit of the hammer, in the leads, should be checked
regularly.

Leads should be kept well greased.

The hammer and leads s,tiould be kept free of burrs or other
projections.

The hammer line should be checked on every shift, and re-
placed when necessary.

Hammer lines should have no splices.

When the equipment is being moved or the hammer is not
in use, a cleat or timber support should hold the hammer in
place at the bottom of the cleats.

11
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STEAM POWERED
PILE DRIVER

Chart 6
Steam and Com-
pressed Air
Ham niers

The original steam hammer (a single-action type) was devel-oped about 1900; it was the first meaningful advance madein piledriving since its inception thousands of years ago.
Its development eliminated the uncertainty of the energy pro-duced by the ordinary drophammer, and permitted precisecalculations.

A steam hammer is made up of a cylinder with a piston orram as the striking part.

Today's steam or air hammers are either single-action, double-action, or combination type.

12



SINGLE-ACTION HAMMER

Chart 7

Chart 7 is an illustration of a single-action hammer.

1. Single-action hammer.

Steam or air pressure is used on the underside of the
weight to raise it. The piston is then allowed to fall free.

Although much faster than the drophammer, it has a low
striking velocity.

13



Chart 8

Chart 8 illustrates a double-action hammer

2. Double-action hammer:

The ram is raised by power. as Nvith the single-action
type, but it is also powered downward by steam or air
pressure. This type is faster than the single-action driver.

The pressure at the top of the stroke. while forcing the
rain downward. also tends to the hammer housing of
the top of the pile. The t. sing must, therefore, be
lit'; el1011g11 to prevent its ving the pile head.

14



3. Combination type:

TI lk type involves the combination of gravit plus steam
or air pressure.
Hydraulics have also been adapted to the steam or air
hammer through the use of hydraulic power to replace
steam or air.
The steam or air hammer operates %yid' lighter but more
uniform and rapiid blows On the pile head than are deliv-
ered by a dru,phaner. This reduces possible damage to the
pile being driver.
The equipment meeessary for generating either steam or
air pressure presents its own inherent operational hazards.
It is also, unwieldy and offers transportation and handling
problems,.

Air and -steam line connections should be kept tight.
The lines should be secured with chains or equivalent
meaus to prevent snaking. should the hammer break
loose.

Loose, threshing lines can cause a variety of injuries. in-
cluding scalds from steam lines.
Two shutoff valves should be provided for steam lines;
one should he the lever quick-acting type and within
easy reach of the operator.
The tie rods and cotter keys which bold this equipment
together should be inspected on every shift.
Condensation should be removed from the low point of
the steam line with drain cocks or bleeders.
Steam hammers should be permitted to cool before being
handled for packing.
The steam hose should be disconnected before the hand
hold plate is removed.
In cold weather, applying full steam to a cold hammer
can burst the cylinder. The hammer should be gradually
warmed by slowly admitting the steam into the cylinder.
Then. several soft blows should be made with the ram
before normal operation.

15



In cold weather. the rapid expain.ion of (.41111111c-.ed air
can chill exhaust ipcs to the point of freezing out ire
On the nozzle. The high eloeity of the exhaust air ntav
blow this ire Off. creating an eye-injury hazard.



Diesel-Powered
Hammers

DIESEL POWERED HAMMER

Chart 9
Diesel-powered hammers as illustrated in Chart 9 are self-
contained units, usually suspended from a crane by a hang-
ing lead or attached to the frame of a piling.

They are self-contained and require no supplementary equip-
ment, such as a boiler or compressor; they are easily trans-
ported.

They operate by compression-ignition as a result of the weight
falling and compressing the contents of the cylinder.

17
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The explosiou-and-recoil returns the ram unit to the top of
the evlinder.

There are both single-acting and double-acting types of diesel
hammers.

The single-acting type has an open top cylinder through which
the ram protrudes at the top of the stroke.

The double-acting type has a closed top cylinder into which
the rising ram compresses air, which, in turn. imparts extra
drive to the downstroke of the ram.

Diesel hammers are particularly effective on hard-to-drive
piles, since such piles provide a resistant base against which
the combustion gases can push.

Because these units need no compressors. boilers. or genera-
tors, and are portable, they are safer to use.

18
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SONIC DRIVER

Chart 10

Chart 10 is an illustration of a sonic driver.

Sonic and vibratory drivers have essentially the same action.
Both types "slide" the pile into the ground.

They are powered by dieSel or gasoline engines (with the ex-
ception of one type which is electrically powered); the driver
consists of an oscillating unit attached to the pile being
driven.

19



The sonic type vibrates, or oscillates. at a frequency prede-
termined to be compatible with the frequency and length of
the pile.

The pile is alternately expanded and contracted lengthwise.
in a 60- to 120-stroke-per-second 'Lengthwise motion. by the
oscillation.

The frequency is set to provide the maximum effect at the
top of the pile.

The oscillation causes fluidizing of the soil at the tip which.
together with the lengthwise movement of the pile and its
load, virtually slides the pile into the soil.



Chart 11

Chart 11 illustrates a vibratory driver.

The vibratory drivers also slide the piles law the ground.

In the vibratory operation, soil displacement also occurs and
the pile is "driven" by its own weight, together with that of
the driving mechanism attached to it.

The oscillation rate is not as great in vibratory driving, and
the natural frequency of the pile is not involved.

21
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Sonic and vibrator.- driving techniques. still in the develop-
mental stage. hare both advantages and disadvantages.

It is often claimed that this type driving can be done only
in certain types of soils. Proponents of this method. IIIINV -

ever. claim that all conditions may be met.

On the other hand. the method is fast. it does not disturb
the soil nor affect nearby structures as other methods do: and
it has a very low noise level.

The initial cost of the equipment and the power require-
ents are 7ery expensive.

Hydraulic! Hammers The driver is suspended from a crane or attached to a par-
tially driven pile, leaving the crane available for other use.

Power for the unit must be provided from au outside source.

This type has the advantage of silence and speed.

They are considered good drivers for clays and fine granular
soils, but there may be difficulty with harder soils.

Auxiliary
Equipment

Various protective devices are used to prevent excessive
stresses on piles during the driving process. which, of course,
helps to reduce the accident potential.

Chamfering Wooden piles are protected against "brooming" or splitting
by chamfering the edges of the pile head, and by placing a

metal hood or a steel band or cable around the pile head.

Cushioning Heads of concrete piles may be protected during driving by
use of a cushion; woven rope or wood blocks can be used.

Steel piles need less protection during driving than other types.
A cap may be used to hold and guide the pile and to insure
an axial blow. The driving cap should be shaped to fit the
pile section.

Follower A follower is a member interposed between the pile and the
hammer when the head of the pile is to be driven deeper
than the hammer can reach.

The ends of the follower should be square, and its axis
should coincide with that of the pile to avoid eccentric driving.
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C;(,(1 maintenance is very important with this equipment.

Timbers used for cribbing become rounded from continual
use. To maintain their stability. they should he squared off.

Shackles. hooks. ropes. ehains. and cables 511001(1 he subjected
to frequent. periodic inspection.

Broken rope fibers reduce its carrying rapacity.

Inner surface wear and elongated chain links are also danger
signs. A stretched chain indicates that it has been subjected
to undue strain and should be replaced.

Breakage of individual strands and reduction in the diameter
of wire ropes are signs of excessive wear or undue strain.

Standards for the use, inspection, care, storage, handling.
maintenance, and repair of this equipment are available from
many sources, including the National Safety Council. insur-
ance associations, standards organizations. numerous compa-
nies which manufacture chain and wire rope and their
industry associations.

Vibration of piledriving rigs tends to loosen bolts and other
connections.

Parts can easily come loose and fall.

Daily inspections should be made to prevent these hazards.

Methods of handling equipment and materials in piledriving
operations are an important segment of the safety program.

Piles are usually delivered to the jobsite in railroad flatcars
or trailer trucks.

Unloading piles can be extremely hazardous if the job is
poorly planned or not controlled.

Piles can fall, roll, or slip during unloading.

If hoisting equipment is used for unloading, the hazard is
reduced.

When hoisting equipment is not available and drop unloading
must be used, the following procedures are suggested:

23
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Handling Piles at
the Driving Rig

1. Install temporary rope securing lines between opposite
stakes.

2. Mount skids along the unloading side of the carrier.
3. Be 7.ure the skids are strong enough and cannot slip

from the carrier supports.
4. Notch end stakes (on unloading side) about one-third

through at about their midpoints. Install a pull line to
the upper section of each end stake.

5. Cut and remove reinforcing wire. Men should not be
allowed on top of the load after stake wires have been
removed.

6. Remove temporary securing lines on all but end stakes.
7. Remove all stakes but end stakes.
8. Remove temporary securing lines from end stakes.

9. One or more men, stationed away from the fall direc-
tion of the piles, will be sufficient to break off the
stakes and allow the piles to roll down the skids.

If the key pile will not start, cant hooks may be used at each
end. Men using cant hooks should stay in the clear at the
ends of the load.

The same procedure should be used on the bottom half of a
load (replace some stakes and securing ropes while rigging
end stakes again).

Piles should be properly positioned for handling by the driv-
ing rig, headed as close to the hoisting center as possible.

The hoisting line should be secured when placed around the
pile. Everyone should be in the clear before the signal is given
to hoist.

Guidelines or tag lines should be used to help in proper
placement of the pile in the rig.

Only after the pile is in driving position should the men be
allowed to guide it directly.

24
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RAISING AND LOWERING OF RIG

WWI MI11 ILA
1 1 1 I I I if II It 11711

BLOCK EQUIPPED WITH EQUALIZER

AffrAirto-A.
FOUNDATION FOR PROPER RIG LOAD GUY LINE

DEADMAN

HEAD GUY

Chart 12

Setting Up and
Moving Pile-
driving Rigs

PUBLIC LIABILITY

Erection or movement of piledriving rigs should be at a de-
liberate, steady pace.

Coordinated action can best be achieved by each worker
knowing his part in the opera.tioa.

Ropes, cables, scaffolds, blocks, jacks, shores, and other equip-
ment to be used by the riggers should be closely examined
before assembly. The rig should be established on solid
ground.

The rig should be firmly supported by heavy timber sills or
substantial cribbing.

Steel blocks and wire rope should be used for hoisting and
pulling.

Piledriving leads should be assembled separately and erected
with power equipment.

Protecting the public and its property should be a major con-
cern during piledriving operations.

Damage to nearby structures from vibration, particularly in
spongy clays, is an ever-present hazard.
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TO determine property damage possibilities. ?!Irvev!.. of such
structures should be made before operation- begin.

The general puhlie should be excluded frto proximity to all
functions pertaining to piledriying.

Major property damage and injuries to bystander, can result
from this type of work. as well as many minor nuisance
claims.

For example. a strong wind can blow spray from a diesel
hammer quite a distance. Possible result: cleaning or repair-
ing a suit or car; possible skin or eye injury to passersby,

Other workers on the construction job should be kept away
from these operations.

If other workers must be present. it may require more effort
to protect them from the hazards of pile erecting and an-
dling operations than from the more obvious dangers of
piledriving.

The location of underground piping. wiring..or other utilities
must be determined prior to driving. This can be done front
plans or by carefal test excavation.

Overhead utilities must also be protected. If there is the
slightest possibility of their being damaged. they should he
relocated or properly protected.

If these operations are near certain specialized industries,
such as chemical and similar industrial plants. tests shotild be
made for the presence of combustible gases and liquids in
the soil.

1. Guy lines and leads should be frequently inspected and
maintained.

2. Ladders and platforms should be inspected regularly,
since they receive rough usage during driving operations.

3. Good housekeeping and proper tool storage are essential
since men move quickly during operations, and stumbling
hazards can result in very serious injuries.

4. Every part of the piledriving rig demands close atten-
tion at all times, since the men work under the rig a
great portion of the time.

26
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5. Ends of steam or air hoses he securely lashed to
prevent the hose from whipping. should a connection fail.

6. When hammers are not in actual use. the. ..11.1111.1 be
blocked at the base of the leads to pre.ent thew from
falling.

7. Each member of a driving crew should he careful!.
chosen and trained for an individual operation. and he
should have a general worlds: knowledge of piledriving.

8. The ground crew should be kept to a minimum during
driving operations.

9. Ropes. slings. and chains should be inspected frequently.
and any that appear unsafe should he immediately re-
placed. Particular attention should be given to lines used
for hoisting the hammer. piles. or leads.

10. Standard signals should he used. Except for an emer-
gency stop signal, the operator should recognize signals
only from his signalman.

11. Men should wear safety shoes. hard hats. gloves. and eve
protection.

12. Ample washing and sanitation facilities should be provided.

13. Workmen should be kept in the clear during pile unload-
ing. Standard procedures should be followed for this
operation.

14. When a pile is being positioned in the leads. the topnian
should use a rope, keeping his hands and arms away
from the pile and the guide and off the top of the pile.

15. Working platforms on the rig should he inspected fre-
queraly, and kept in good repair. Platforms should be
kept clean and clear, and should be equipped with toe-
boards.

16. A safe, securely fastened ladder should extend the full
height of the rig, and should be subject to regular
inspections.

17. All gears, flywheels, driveshafts, boilers, hoisting drums,
brakes, and other incidental and auxiliary equipment
should be kept in safe operating condition.

18. Pile leads should be kept securely bolted, and the entire
rig should be checked daily for loose parts.
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I9. All necessars precaution,- should be taken to combat ,f-
frets of .ibratiew on persons and property.

20. The entire area around a piledriver shoot,' be kept clear
of materials. equipment. and personnel not atualk twin-
used in the operation.

21. Stockpiles should be positioned and stored in a safe
manner and according to a plan which will permit eas%
skidding to the piledriver.
Positioning. securing. and cribbino- the equipment in a
safe manner is essential.

23. The rig should not be operating nor have air or steam
pressure np during maintenance or repair work.

24. When the rig is shut down. pressure should he relieved
from the lines. and the hammer should be lowered to the
leads base and blocked.
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Sheet Piling

USES OF

SHEET PILING

RETAINING WALLS

STRAIGHT WALL

CANTILEVER

ANCHORED

CELLULAR

SINGLE WALL COFFERDAM

Chart 13

SCOPE AND
PURPOSE

The general increase in construction activity, the improve -
ment, of existing types of sheet piling, as well as the devel-
opment of new types, and changes and new methods of
installation have resulted in increased use of sheet piling.

This increased use. plus the fact that this work has always
been hazardous, provides ample reason to examine these
operations from a safety and health standpoint.

This discussion presents basic safety standards and require-
ments which should be considered as minimal. It is not
a text nor does it provide specifications, but it can be used
as a guide to the accident prevention problems inherent in
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ti- tpe of work. Nterou- other -ource- e,f valuable infor-
mation and guidance aailable on thi, topic ,hoohl he ron-
stilted both in,tructor and -indent.

USES (IF :-.411.2ET
PILING

Interlocking sheet pile, of ,hale, are
TO form a ClIntin1101,. %% all to re-ist pre,sure from earth eer
water load,.

A, cutoff wall, under strinture, 10 retard the lb of water.
For load hearing.

Retaining Walls One the principal liSt'! for sheet ',ding is for retaining
N% ails.

There are two types of retaining walls:
1. Straight wall.
2. Cellular type.

The straight wall has two classification,:
1. Cantilever wall.
2. Anchored wall.

The cantilever wall combats lateral forces by the bending re-
sistance of the piling itself and thi-ough the Penetration of
the piling below the surface, which develops the passive re-
sistance of the soil.

The anchored sheet pile wall uses tieback anchors, phis the
bending resistance of the piling itself, and the passive resist-
ance developed by insertion of the piling into the soil to e-
sist lateral forces.

The cellular-type retaining walls compare to cellular coffer-
dams and will be discussed later.

Retaining Wall
Failures

The use-value of the retaining wall is dependent upon its
structural members and the soil for its stability.

No recorded failures have been charged to bending the sheet
piles, or to tension irk the anchor rods.

Known failure causes are from movement of upper anchors,
or from the embedded sections of the piling.

These failures have been charged to the low safety factors
used for soils in which the piling has been installed.

32
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The usual -aletN factor for -tructural member, i- four.
uhereas a safe!. factor of one or 1%%4, ha- been applied to the
soil.

Bryan -e of the luau. intricacie- rebuke to the-c factor. and
to the other aspen- of design. applicable - come- are too
technieal and too %ast to he included in this di-cos-ion.

Cellular Retaining
ails and

(.0fferdams

Cellular retainin!, ..all- and
basic safety problems:

cellular cofferdams ha c four

1. The interlocking tension must not he greatcr than the
manufacturer's specification for alltmable tension.

2. The vertical shear. on a plane through the cell's center.
must not be excessive.

3. The strileinres must he stable enough to prevent their
overturning.

4. They must he stable enough to prevent their sliding.

For purposes of this discussion. the principle involved is sim-
ply that there is practically no danger of sliding if the piling
is di iven deep enough to meet the potential presented. The
calculation of the actual depth needed is complex.

Where the stratum into which the piling is installed is inclined.
the problem is usually more pronounced than when it is
horizontal.

Overturning and sliding can he a dual concern. since both
can occur simultaneously.

Single Wall
Cofferdams

Most of the problems inherent in the cellular cofferdams can
also occur here.

In addition, internal bracing is always an important factor.

The safety of this type structure is dependent upon control
of the maximum stresses.

Maximum stresses are applied when excavating takes place,
during installation of the internal bracing, and under the ex-
cavated surface.
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TYPES OF SHEET PILING

STEEL

FLAT TYPE

&Lc-
Z TYPE

MUD

WAKEFIELD

CONCRETE

BOX TYPE

TONGUE AND

GROOVE

U TYPE

PLANKING

TYPES OF SHEET
PILING

Steel

Chart 14

Sheet piling is made of steel, precast concrete, and wood.

Steel sheet piling is made in many shapes, all derived from
four basic types: "Z.." -fiat:" and -box.'" For example,
rolled corner steel sher:ting 'mild be a variety of the "LI" type.

In addition to some advantages over other types from a safety
standpoint (e.g., handling and breaking), steel is the most
commonly used material because of its strength, economy and
salvage value, and simplcity in handling.
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Wood The use of wood has decreased steadily, probably because of
the durability factor.

The basic types of wood sheet piling are tongue-and-groove
and Wakefield, in addition to the ordinary single or double
row of planking very commonly used.

The principle used in tongue-and-groove piling is the same as
used in tongue-and-groove flooringeach plank has a tongue-
and-groove cutout on its opposite edge so that it fits into the
adjoining one.

Wakefield piling is constructed by nailing three planks to-
gether with the middle plank offset to give a tongue-and-
groove effect.

Concrete Concrete used in piling is usually in the form of reinforced,
precast sheet piles, rectangular in cross-section, with a beveled
bottom, and is usually tongue and groove.

Where watertightness is desired, grouting the tongue-and-
groove joints is necessary.

35

,152



Chart 15

Setting up sheet piles, also known as pitching and threading,
is a hazardous function.

Usually, setting the first pile is not as hazardous as threading
or interlocking subsequent sheets.

While subsequent sheets are being interlocked, numerous
safety precautions should be observed.

The top manthe worker who guides the pile onto the top
of the preceding sheetshould be aided with stirrups hooked
into the top of the previously driven piles.

When working over water, he should also wear a Coast Guard
approved work vest.
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He should be provided with gloves. and. when guiding the
new section into place, he should keep his hands well above
the point of contact.

A guiding device may also he attached to the top of the
driven pile to aid in guiding the following sheet.

Tag lines should be used to assist in guiding sheet sections.
This is imperative on windy days.

The top man should never try to force a sheet into the groove.

Overhead room is important for this job. The crane which
lifts the section into place must be equipped with a boom
long enough to hold a pile vertically above the previously
driven pile.

Therefore, headroom at least twice the length of the individ-
ual sheets is necessary.

Electric wires or strue,ures, either overhead or nearby, should
be avoided.

If wood sheeting is creosote impregnated, precautions should
be taken to prevent creosote burns. Eye protection, gloves,
protective creams, and sweat bands (in hot weather) are other
precautionary measures.

Steel sheeting can be handled more safely if a handling eye
is attached, or the sheeting has a handling hole.

Sheeting with interlocking grooves should be checked to de-
termine that the grooves are straight and undamaged.

Rust accumulations and materials which have become wedged
in interloAing grooves should be removed before the sheet-
ing is set.

Sheet piling in individual straight walls can best be set and
guided by use of a slot between two parallel wales.

The slotting wales may be held in place by a movable tem-
plate, or on temporary piles. On water, a barge may be used
for this purpose.
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On waters involving strong currents. shields or slotting II laV
be held in place by cables. or cables and temporary piles. to
offset the current pressure.

When parallel walls of sheet piling are to be driven. as in
trench work, the "slotting"' effect can be achieved by simul-
taneously setting and driving both parallel walls against an
internal template or box guide which is ,did along the ground.
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Chart 16

DRIVING SHEET
PILING

Many principles involved itt driving sheet piling are similar
to and generally parallel those of piledriving.

Hammer Selection Selection of the most practical type hammer has some bear-
ing on the efficiency and safety of the job.

For example, in very soft material, the double-acting hammer
has a "safety" advantage in its first strikes because the rig
operator can retain complete control of the hammer by apply-
ing_short, light, starting blows.

The single-acting hamiuer has the "safety" advantage of the
low velocity of its ram when it strikes the pile.
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One Rig One rig is recommended for use in setting up the sheeting
and a second rig for driving. because in most eases when
only one rig is used. the hammer will be hanging at the tip
of the boom as the sheeting is hoisted into place from a boom
extension.

This sets up a hazardous situation where either the sheeting
or the hammer could drop prematurely.

When the one-rig method must be used, all personnel should
stand safely away until the sheeting has been interlocked and
the hammer placed in position.

Special Problems Headroom limitations, tight clearance, and strong currents (in
water work) often complicate the installation of sheet piling
and make it more hazardous.

Installation inside structures, beneath bridges, and close to
overhangs are situations where these problems prevail.

In such situations, using a special hammer suspension as from
cross-shaped frames, using short sheets with extra splicing.
preassembling and sliding piling into place, or driving an
end-pile attached to other sheeting by steel plates bolted across
the group at an angle are some of the procedures which
should be followed.

All such methods which deviate from a normal procedure
add to the hazards of the work. When such procedures must
be used, all necessary precautions should be taken to prevent
injury.

Efficiency Aids
Safety

The more efficiently work is performed, the safer it is. This
is also true of sheet pile installation.

Driving in pairs and in stages preparing for obstructions, pre-
venting leaning, walking, and overdriving, and similar effects
all help to improve job results and, consequently, eliminate
job bazatds.
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Specialized
Techniques

Two recently developed. novel techniques for installing light-
weight sheet piling illustrate the application of ingenuity in
this operation.

The first method: a simple woodwork platform suspended
front a crawler crane by four cables. Standing on this plat-
form, the workers get into position to handle the piles. A

pneumatic hammer. also suspended from the crane boom. is
used to drive the sheeting.

The second method: a pneumatic hammer bolted to the end
of a pipe length whieh. in turn, is mounted between the
forks of a forklift. A heavy weight. such as a box of steel
washers, is secured across the forklift arms to keep pressure
on the hammer. This method has been used where the soil
is loose, and driving does not exceed 10 feet in depth.

The ramifications of both of these ingenious methods from a

safety standpoint should be readily apparent.

The importance of designing and app!ying adequate safety
precautions_to the development of unusual methods cannot
be overemphasized.
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Walers, Struts, and
Spur Bracing

Bracing of Trench
Sheeting

The deadmen should be located well back from the face. al-
ways beyond the angle of repose.

Cross-lot bracing mav also he used if the bracing can be car-
ried across to the opposite side of the excavation for its sup-
port base.

Cross-lot bracing av interfere with the activities within the
excavated area.

Foot blocks. which support the struts which in turn bear
against the walers. are usually necessary.

Spur bracing is the use of two or more struts supported by
a single foot block. each of which bear against a different
waler, or different points of the same waler or walers.

All bracing must be tightly wedged in place to keep move-
ment to a minimum.

In strut and wale bracing (assuming H-beams are used), the
flanges of the strut must be vertical to meet the vertical flange
of the wale.

Otherwise, the web will absorb most of the load. This could
cause the bracing to collapse.

Wales and cross braces should be cut in advance so they are
ready to be set in place promptly.

Wales and braces should be installed immediately after sheet-
ing has been driven into place.

Cleats should be provided to keep the cross braces in place.

Bracing should be installed level.

Sometimes braces must be removed because they interfere
with an operation, such as pile laying, etc.
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Braces should not be removed unless absolutely necessary.
If they must be removed, then the sheet piling should be
braced or held in place by an effective alternate method.

Bracing for larger structures. such as deep cofferdams, must
often be more thorough.

The safety of the ultimate structure depends upon erection
of a frame-type bracing structure internally braced vertically.
transversely, and longitudinally. making it, in effect. a self-
contained structural unit.

This bracing frame should he very rigid to withstand pres-
sures, being struck, or accidental damage of any type.

These bracing frames often perform a dual purpose in that
they may be used as a template against which sheet piling
1.1kly be set and driven.

Special bracing other than internal framing is often neces-
sary on unusual jobs; for example, bracing for an excavation
in ground with a sharply sloped surface, particularly a cof-
ferdam located on a steep bank.

In one case, batter piles were installed on the water side and
anchor piles were driven horizontally on the land side.

In another unusual situation in water work, tie rods were ex-
ternally anchored to batter piles; the batter piles functioned
as deadmen, anchoring tie rods on land. This obviated the
need for internal bracing, which would have interfered with
operations in the cofferdam.



EXTRACTION OF

SHEET PILES

BACKLASH

"ANCHOR

SAFETY CABLE

Chart 18

Extraction of sheet piling (particularly steel) develops ex-
treme stresses on equipment, and the removal of sheet sec-
tions, especially in water where the current is strong, is prob-
ably more hazardous than the installation.

To prevent accidents, expected or potential problems should
be thoroughly analyzed before work starts.

Some conditions which contribute to extrac:ion hazards
include:

1. Deep penetration when originally installed.
2. Exposure to severe bending movement.
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3. Damage which occurred during original driving.
1. Sand. rust, dirt, or other material %%idyll has lodged in

the interloeks.
5. Locking action caused by grouting.
6. Piling which has been in place for a long time.

Removing, as much as possible, the material and soil which
lies against the sheet piling before the extraction starts helps
to reduce skin friction and aids removal.

Normal extraction is done with an extracting hammer de-
signed for this purpose. It is shorter and lighter than a driv-
ing hammer. and applies quk, sharp blows to the sheeting
being removed. This has the effect of vibrating the sheeting,
while a derrick or crane simultaneously attempts to extract
the pile.

Special extractors are made specifically for this function,
while several types of hammers can be inverted for this pur-
pose. The vibratory and sonic hammers now available can
also be used.

Extraction can be performed by connecting the lifting arm
of an extractor through holes in the sheeting.

Lifting may also be done by clamps which fit over the top
of the sheeting.

Hooks may also be used.

More than one method may be necessary; this could be the
result of an extractor connection ripping a pile, or the hole
being torn out. In such an event, the clamp can be used.

Some of the most prevalent hazards involved in is opera-
tion are:

1. Loss through vibration of the screwbolt in extractor
connections. This can be prevented by using a safety
pin to hold the bolt in place.
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2. Failure or crystalization of hooks. !looks should have
au ample breaking strength rating (safety factor) for the
job to he done. and should be regularly checked for
signs of failure.

3. Sheets being e.tracted from water having a strong cur-
rent should be prevented from lateral movement by the
use of cables or other guidelines.

4. Extracting derricks and cranes have been upset when
sheaves or cables broke under stress. This may be pre-
vented by anchoring the boom from the front to pre-
vent the equipment from going over backward.

5. Cable failure can also cause backlash and subsequent
injury. Cables should be closely examined regularly.
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Cofferdams
Although excavation, general piledriving. and sheet piling
operations are a part of cofferdam work. there are enough
other individual characteristics involved in the construction
of cofferdams to warrant discussion as a separate topic.

Extensive coverage on technical literature relating to this
work is available, and the student should take advantage of it.

This discussion is limited to the review and consideration of
the essential accident producing conditions and functions.

Cofferdams are often constructed from floating equipment,
and the heavy equipment and materials involved are major
contributing factors to the continuing acute accident problem.

The terms "caisson" and "cofferdam" are interchangeable to
some degree.

Webster's dictionary defines a cofferdam as "a watertight en-
closure from which the water is pumped to expose the bot-
tom (of a river, etc.) and to permit work to be done there;
also a caisson."

Kellogg, in "Construction Methods and Machinery," says, "a
cofferdam is a somewhat watertight enclosure within which
excavation can proceed to a firm foundation."

There are differences, however, which relate to size, basic
methods of construction, and use.

In a strict sense, cofferdam construction is most usually
thought of in relation to the construction of docks, bridges,
piers, dams, and similar structures where the foundation is
beneath, or in, water.

The term, however, is also used in relation to sheet pile
structures erected to allow excavation of earth through
ground water for buildings and other construction on land.
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ELEMENTS The -step-by-step- procedures usually connected with a coffer-
dam are:

I. Constructing the cofferdam.
2. Removing any water in the cofferdam thy pumping).
3. The excavation process.
4. Any foundational treatment necessary.
5. Erecting the structure for which t.re cofferdam is built.
6. Razing the cofferdam.

A cofferdam can be made of steel sheet piling. timber. earth. or
any combination of them.

Steel sheet piling is the material used most often. so the hazards
of sheet piledriving must be considered in any safety program
for cofferdam construction.

STANDARDS The United States of America Standards Institute safety re-
quirements for Excavation, A10.7, says:

"(5.1) Cofferdams shall be carefully planned and designed.
Working drawings shall be provided and available on the
job.

"(5.2) Cofferdams shall be constructed in accordance with
the working drawing.

"(5.3) Cofferdam shall be inspected daring construction for
compliance with design and working drawings. A compe-
tent person shall make daily inspections thereafter.

"(5.4) If overtopping of the cofferdam by high waters is
possible, design shall include provisions for controlled
flooding of the work area.
"(5.5) Scabs shall be securely fastened by welding or bolting.

"(5.6) Walers and braces shall be securely supported.
"(5.7) Cell type cofferdams with tight sheeting shall be
provided with weep holes or drains.
"(5.8) Where men or equipment are required or permitted
on cofferdam walkways, bridges or ramps with guardrails
or equivalent protection shall be provided.
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MAJOR HAZARDS

(5.9) At least two ladders. or other means of rapid exits.
shall be provided for men workint, in cofferdams.
(5.10) A plan. including warning signal. for controlled
flooding and evacuation of men and equipment in ease of
emergency shall be provided and posted.
(5.11) Sheathing shall be marked in a manner which will
provide a positive point from which to measure penetra-
tion at any time."

Probably the two most spectacular types of accidents involv-
ing cofferdams are those of flooding or collapse.

Advanced planning, to the degree of sometimes constructing
models to appraise the possibility of floods, under-seepage and
stability of the structure, is an essential part of accident pre-
vention for this work.

Planning is also important for entrance ramps, the flow of
traffic. the sequence of functions, and similar factors.
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Chart 19

COFFERDAM COMPONENTS

COMPONENTS The basic components of most cofferdams are piling and
bracing (when not seff-supporting).

The interlocking steel sheet piling commonly used may be of
the straight-web, arch-web, or Z-type (plus rolled corner piles).

Chart 19 is an example of one type of standard cofferdam,
ilInstrating the installation of either "U" or "Z" type sheet
piles, internally supported by soldier beams and one-way
cross-lot bracing.

The shape and comparative dimensions of the structure illus-
trated allow the use for internal support of four equally
spaced "cross-lot" internal braces. This, in turn, permits con-
siderable freedom of movement and location for excavation
and other necessary operations within the cofferdam structure.
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INTERIOR BRACING OF COFFERDAM WALL

Chart 20

BRACING AND
TYPES OF
COFFERDAMS

Bracing may be either external or internal. or both.

Bracing includes struts. eross-lot beams, arcs, rakers. ribs_ and
tiebacks.

Cross-lot bracing, is often needed for safety, particularly in
the deeper cofferdams which may require multilevel, multi-
directional. complex support structures.

Chart 20 shows a section of sheet pile bracing using raker-
type braces. When multiple-row raker bracing of varying
heights is used, it may be held in place by centralized mats
in the cut area. Individually mounted rakers, as shown in
this illustration, may be supported by deadmen, or by the
soil structure if capable of providing proper support.

In this illustration, "H" beams are used to serve as the rakers
which support the cofferdam wall. When the distance between
the sheet pile walls of a cofferdam is appreciable. rakers are
usually preferred to cross-lot bracing for economical reasons.
In addition, this method of raker installation presents less in-
terference with operations, thereby contributing to safer
operating conditions.
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Note this illustration of the safety handrail which has been
mounted on the soldier beam. While it is not a standard
handrail. it is nevertheless a good example of an effort to
provide the type of protection which should he included
when erecting cofferdam structures.

SLANTED ARC COFFERDAM WALL

Chart 21

Slanted-Are Walled
Cofferdams

Slanted-arc walls, streng,thened by rib bracing, which are sup-
ported by full-height cross-lot bracing structures spanning the
excavation, are also used. as illustrated here. These provide
an "operational safety factor" in that the minimal number of
such cross-excavation supports required permits maximum un-
obstructed working area in the cofferdam.

In this chart, a cofferdam consisting of a series of the type
section shown is represented. The arced and slanted wall of
the cofferdam is braced with curved wales. These are, in
turn, given lateral internal support by the type of cross-lot
bracing shown.

The vertical piling shown at the base of the slanted arc wall
illustrates the additional base support structure which is often
necessary to resist high water pressures or other forces which
may be exerted against the piling at the base of the cofferdam
walls.
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CIRCULAR COFFERDAM WITH RIB BRACING

Chart 22

Circular Cofferdams Rib bracing, as used in circular cofferdams (as shown in
Chart 22) provides an unobstructed work area within the
structure.

In this illustration, the internal ribs shown act as compression
rings to support the circular structure.

Such circular excavations, when made in earth and of limited
diameter and depth, are usually constructed of straight-web
or flat-arch sheet pilirg.

Excavations which require higher beam strength necessitate
the use of arched-web sections, or "Z" piles in sort,! cases.

In water, circular cofferdams have come to be used as per-
manent structures, both as individual structures and as sec-
tions of cellular complexes.
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The advantages of their use in this manner is that they ran
be erected in water of considerable depth. on subsoil which
is unstable. on rod:. etc. The hazards of cofferdam con,truc-
tion are reduced some% hat with circular structures because
as soon as they are tilled. they become self - supporting.

DIAPHRAGM TYPE COFFERDAMS

Diaphragm-Type
Bracing

Chart 23

The diaphragm type is essentially a cellular type cofferdam.
This construction permits the building of very wide coffer-
dams by reducing the radii of the arcs, thus spacing the
diaphragms closer, which, in turn, permits the use of longer
diaphragms.

Chart 23 above is an example of a semi-circular cofferdam
complex, with straight diaphragm "cross-lot walls," supporting
vertical outer walls.

This construction principle is very similar to that used for a
series of circular cofferdams joined by interconnecting ribs.

The interconnected circular cell type has the safety feature
in water work of providing security during construction
against the action of waves, flast, floods, and similar aquatic
disturbances.

The filling of the diaphragm type cell must also be done with
care so that the level of the fill in any given cell does not
greatly exceed that of adjoining cells.
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The diaphragm type depicted above has a salets- -disadan-
tage- in that if one section should fail. it would quite likely
cause a similar failure to at least those sections on both
of the cell Which faits.

INTERCONNECTED SHEET PILE ARC BRACING

Chart 24

Interconnected
Sheet Pile Arcs

COFFERDAMS FOR
BUILDINGS

Cellular cofferdams arc completely circular. rib-braced struc-
tures built in series and interconnected by sheet pile arcs.
This construction provides a meaningful safety factor since
failure of one cell will not cause failure of an adjoining cell.
In the diaphragm type. failure of one cell will cause the fail-
ure of at least one cell on each side of the collapsing cell.

In a circular, cellular cofferdam of any consequential depth.
interlocking strength of the s'iructure is an important factor.

Circular cofferdam cells may he filled individually; but the
diaphragm type must be filled in series and carefully con-
trolled to prevent variance in the fill levels so, that one cell
does not appreciably differ in fill level from an adjoining cell.

Braced cofferdams are the conventional application in build-
ing construction on land. The smaller ones usually are cross-
braced; the wider ones are usually raker-braced.
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There is very little essential difference in the problems en-
countered. or the principles involved. between construction
of cofferdams on land or in water.

Th, presence of buildings or other nearby structures hich
must be protected from damage by either the piledriyiug or
excavation processes is much more common in operations On
land.

Use of preassembled bracing cages. common in r ,

is impossible in land coff-rdam (Tt.rJtior,

file safety practices prescribed in the Construction Safety
Course Outline for "Excavation." and in the sections On
"Piledriving," and "Sheet Piling" in this outline, are ap-
plicable to land-based cofferdam operations.

The most distinciive characteristic of this work is the need
for precautions relating to work over and on water.

All boats, trestles, and other water-borne structures should be
equipped with liferings and lifelines.

Water equipment, such as barges, should have closely spaced
safety ropes hanging from their sides and ends to the sitt,r
line.

Lifelines should be provided for personnel. where necessary.

Lifejackets should be worn by all personnel.

Pumping facilities to i,andle emergency conditions should be
maintained in the cofferdam.

Artificial illumination should be provided.

When there is navigation in the area, warning lights should
be mounted on the cofferdam.

In some situations boats for personnel should be provided for
emergency use.

Strategically located stairways should be provided, both for
general use and emergency situations.

* U.S. GOVERNMENT PRINTING OPPICC : I9f7 OP-277-1175
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FOREWORD

This core of basic courses for the Administration of Justice
curriculum in the California Community Colleges has been developed to
be used as a guide for the development of new programs or improvement
of existing programs in the Administration of Justice education. The
core of courses provide Phase I of a total curriculum that has been
structured and developed by a curriculum development task force. The
task force was assisted by practitioners from agencies in the justice
system.

The project chairman was Mr. Robert Blanchard, Assistant Professor,
Administration of Justice Education, Riverside City College. The over-
all project was planned and coordinated by the Chancellor's Office,
Division of Occupational Education under the supervision of J. Winston
Silva, Specialist in Criminal Justice Education, California Community
Colleges.

This core curriculum ouide provides the necessary material for the
five basic courses in the Administration of Justice Education and completes
Phase I of the total curriculum. Phase II to be published in June 1973,
will contain material for occupational choices open to students who
aspire to a career in the justice system; choices may be: law enforce-
ment, judicial process, corrections, industrial security and others.

This model includes certain suggested behavioral objectives. These
are not intended to be all-inclusive and administration of justice
instructors may wish to revise or expand these objectives in their
individual program implementation.

Leland P. Baldwin
Assistant Chancellor
Occupational Education



PREFACE

California Community Colleges are sensitive to the needs of people in
their districts. Each college strives to provide the necessary occupa-
tional programs to meet the employer dema-nds as well as those of its
students.

Special occupational programs are designed to fulfill the obligation
of the college to the community. These programs are constantly examined
and revised for compatibility with local practices as well as national
standards used as a base for planning. The administration of justice
program is structured in this way to allow for growth of the student and
for mobility in his chosen field. A segment of the administration of
justice program, of which this core curriculum is the basic component,
may be used as a foundation for education that leads to a higher degree
of achievement.

This curriculum guide for the core curriculum in the administration
of justice is Phase I of a total curriculum being prepared to assist
Community Colleges to achieve high standards of preparation and hope-
fully will be used as a model for the basic program elements.

I hope this material will provide the guidance for continued high
performance by college personnel participating in preparing students
for a career in the administration of justice occupations.

1,11/7
Sidney W. Brossman
Chancellor
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INTRODUCTORY COMMENTS

Statement of Philosophy

The many Administration of Justice agencies throughout the State and
the Nation have evolved from a variety of historical origins at different
times and have developed into what we now see as a conglomoration of pro-
fessions, occupations, and paraprofessions with each requiring certain
tangible and intangible skills and bodies of knowledge characteristic to
their respective disciplines. The agencies within the Administration of
Justice, in broad terms, consist of law enforcement, the courts, and
corrections.

During the past several years, Presidential Crime Commissions and
numerous other segments representing a cross section of interests have
continuously concluded that education of criminal justice system career-
ists should be based on two primary theses:

1. Sub-systems are no longer in a position to function in a
vacuum of isolation from one another, lacking concern for
the impact the operation of one sub-system has on the other;
and,

2. It is of paramount importance that all system members have
a deep sensitivity and understanding of human beings and the
society in which they exist. This understanding should in-
clude the origin and styles of deviant behavior and current
theories and practices on dealing with and treatment of
these human weaknesses.

Historically, members of the Administration of Justice system have
been educated and trained in an atmosphere of almost total segregation
from their sub-system colleagues. Law enforcement, judicial and
correctional personnel were educated individually with only a cursory
coverage of the other member's subject matter. The segregation of the
educational process has even included the almost total isolation of
training facilities. Except for their sometimes concurrent attendance at
an occasional college class, the members of each component were kept
separate. They learned little of what the other members of the system
were required to know, and the result has been what sometimes appears to
be a total lack of knowledge and understanding of each other's respective
roles in justice administration. Sub-system members, training for future
involvement within the system, rarely had the opportunity to cross-
pollinate ideas and theories on critical issues involving each of the
segments. Generally, the first meeting of system members took place in
the crucible of "real life", instead of in a laboratory setting which
offers a safer environment to exchange points of views and resolve
difficulties. This isolationist attitude continues throughout the system
in varying degrees today.

It appears inane to provide indepth education for current and future
practitioners in atmospheres of isolation and then to expect system
members to magically work harmoniously in the "real world" of their con-
stant interaction and overlapping responsibilities. The highly coopera-
tive nature of each segment's inter-relationships in the Administration of
Justice requires more than a cursory orientation of the roles and respon-
sibilities of the other segments. A common reservoir of knowledge would
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aid measurably in developing and maintaining this cooperative nature.

A common foundation of educational insights into the entire system
would assist greatly in developing an understanding and sensitivity to the
many difficult problems that face all members within the system. The
educational approach needs to be handled on a system-wide basis. This
committee has developed a core of five courses with the contents organized
to include a "systems approach" to the entire Administration of Justice.

The committee feels that these five courses include a core of know-
ledge that is common to all segments of the system and will serve as a

basic foundation in the building-block concept of the development of a
totally integrated system. These courses have been developed with the
thought of establishing a proper blend of the liberal arts and behavioral
sciences with studies from the justice system.

The program for the Administration of Justice major in a community
college should consist of a total of 24 units, including the five courses
contained in this guide, which total 15 semester units. The balance of 9
units on a semester basis should be directed toward one of the sub-system
components the student chooses as a specialization within the Administra-
tion of Justice program. Whether the student chooses Law Enforcement,
Courts, Corrections, Criminalistics, Industrial Security, or some other
specialization will be determined by how he plans the balance of his
schedule in addition to the five core courses. The core courses should be
introduced at the lower division level in the college program. The five
core courses contained in this project are classified as Part I of a multi-
phased master plan program. Part II will include a course outline guide
of elective courses the student may take to complete his major require-
ments.

The committee does not perceive the five core courses as eliminating
any elective courses or major courses within law enforcement, judicial or
corrections. It views the core curriculum as a common starting block,
logically leading into the many choices of elective courses.

In the past police science curriculums, as taught in most colleges,
have been duplicated in varying degrees in most police academies. There
appears to have been a high degree of overlap in the technical training
courses and educational offerings. The academic approach seemed to take
a back seat in favor of more traditional training methods and course
content. The trend currently tends to avoid this particular approach;
however, a relatively few institutions still maintain a somewhat parochial
viewpoint on this issue. In some colleges, due to the alleged degree of
comparable course content, transferable college units are offered for
completion of a basic training academy. These units are not classified as
elective credit, but part of the current block of required police science
subjects.

It is the intent of the committee to establish a positive position on
these controversial issues. In this light, the following points are set
forth:

2
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1 The course content as outlined in the proposed five core courses
in this guide is academically developed and is not intended to
include material which can be construed as training or techni-
cally related subject matter.

2 The proposed five core courses are designed to completely
articulate to upper division status at 4-year colleges and
universities.

3 Transferable unit credit for the five core courses should be
granted only if completed in an academic college environment.
Peace Officer training academies do not appear to fit this
definition.

4 Transferable unit credit for the 9 (semester) units of elective
work within the student's area of selected expertise should be
awarded only if completed in an academic college environment.

Historical Development and Methodology

The genesis of the five core curriculum development had its inception
from the 1970 Annual California Association of the Administration of
Justice Educators (then known as the Police Educators Association of
California). At that time, the five core courses were standardized and
accepted as required classes for all police science majors. The member-
ship adopted these courses with the proviso that the course content be
revised and articulate to four year colleges. The project was funded
through the California Community Colleges Office late in 1971, and
established two major objectives:

1. To develop course content which provides for an academic
approach and separated from training or vocationally
oriented subject matter; and,

2. To broaden the approach to systematically include all system
members within the Administration of Justice.

Reaching these objectives required the following revisions:

1. Restructuring and redesigning course content to be more
palatable to all system members.

2. Restating the philosophical viewpoint to include other system
members and the elimination of skill techniques or specialized
emphasis in areas of interest to only one member within the
system.

3. Retitling the courses to fit the system concept.

The committee met initially during October 1971, to establish the
methodology of the project. A "request for help" letter went out to
over 130 members within the educational field. This included a large
percentage of community college educators and many four year college



representatives. The request specified the need for current course
outlines on the five core courses and more importantly, how they per-
ceived these courses being taught to keep abreast of future changes and
to include the entire justice system.

The returns from the field survey were reviewed, itemized,
researched and consolidated and preliminary drafts were developed for
each course by each committee member. Each course outline was then
discussed at length by the committee sitting en mass and numerous changes
were made. During March 1972, a package consisting of a rough draft of
each course outline was sent again to the field asking for a critical
analysis of each item contained in the courses. Mailings were sent to
over 130 professional educators, training officers, and practitioners
currently involved in the justice system. Evaluative comments with
numerous changes were received from the field and each item was considered
for inclusion in the final draft. Personal interviews were held with
representatives from disciplines in the college community not associated
with the justice system curriculum, practitioners within the justice
system, professional educators and training officers. In May 1972, the
committee met for an intensive two day course content review and pre-
liminary final draft study seminar. At this time comments received from
the field were discussed and necessary changes in the content were
effected.

The course content, as now constituted, reflects the collective
opinion of many professionals within the justice system. The committee
recognizes the impossible task of "being all things to all people" and
completely satisfying the numerous human opinions about every point
within each course outline. However, during the entire project, the
committee has been sensitive to the constructive evaluations from the
field and made every attempt to properly and fairly resolve each issue.

The members of the committee have maintained an attitudinal posture
which provided for inclusion of as many varying viewpoints as possible
in the developmental phase of these courses. It is felt that this atti-
tude of openness to suggestion and review has aided measurably the
validity of course content and objectives.
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INTRODUCTION TO THE ADMINISTRATION OF JUSTICE

COURSE OUTLINE

LENGTH OF COURSE: 3 semester units or 4 quarter units.

COURSE DESCRIPTION: Th'e history and philosophy of administration of
justice in America; recapitulation of the system;
identifying the various sub-systems, role expecta-
tions, and their inter-relationships; theories of
crime, punishment, and rehabilitation; ethics,
education and training for professionalism in the
system.

COURSE GOALS:

1. To provide a knowledge of the various agencies encompassing
the administration of justice system and the inter-relation-
ships between them.

2. To develop the ability of the student to recognize the adminis-
tration of justice agency best suited to his or her talents
and aspirations.

3. To develop an appreciation of the complexity of the total
system and importance and dignity of being a part of the
system.

4

GENERAL PERFORMANCE OBJECTIVES:

1. The student completing this course of instruction will be
able to demonstrate his knowledge of the evolution of the
administration of justice system, its objectives, role expec-
tions, and trends through oral presentations and written exam-
inations with an accuracy of ninety percent.

2. Completion of this course of instruction will develop an
awareness of the crime problem. The student will demonstrate
his knowledge of causal theories, criminal types, and the
implications of crime statistics through a term paper and
written examinations with a ninety percent competency level.

3. Instruction shall provide the student with an overview of the
organization and operation of administration of justice
agencies. The student shall demonstrate his knowledge of the
various agency organizational structures and their inter-
relationships through short essay assignments and written
examinations with a ninety percent competency level.

4. The student completing this course of instruction will develop
an appreciation of education, training, and professionalism
in the administration of justice system. The student shall
demonstrate his knowledge in this area through class discussion,
research papers and written examination with ninety percent
accuracy.

5



SCOPE:

I. The Need for Administration of Justice Agencies.

A. Roles and objectives within the Administration of Justice System.

1.. Law Enforcement
2. Judicial
3. Corrections

B. Explanations of Crime.

1. Casual Theories
a. Evolution of theories
b. Socio-cultural factors
c. Psychological considerations
d. Political-economic implications

2. Criminal Classifications
a. White-collar criminal
b. Organized crime
c. Professional vs. casual
d. Victimless crime

C. Scope of the Crime Problem.

1. Implications of criminal statistics
2. Volume and rate
3. Crime related factors

a. Human
b. Time
c. Environmental

4. The correctional system and its relation to the problem
a. Theories of punishment
b. Treatment concepts
c. Dynamics of recidivism

5. The court system and its relation to the problem.
a. Time factors
b. Sentencing procedures

II. Evolution of the Administration of Justice System

A. Development of law enforcement.

1. Early history
2. Development of the English police
3. Development of the United States police

B. Development of the judicial system in the United States.

G. Development of the correctional system.



III. Overview of the Organization and Operation of Justice Agencies.

A. Organization and operation of law enforcement agencies

1. Local
2. State
3. Federal

B. Organization and operation of the court system

1. Local
2. State
3. Federal

C. Organization and operation of the correctional system

1. Local
2. State correctional institutions
3. Federal
4. Probation and parole

IV. An Analysis of Role Expectations in the Administration of Justice
System.

A. Law Enforcement

B. Judicial

C. Corrections

D. Private Sector

V. Education and Training

A. Community college programs

1. Academic programs
2. Technical training
3. Academy training

B. State college and university programs

1. Academic
2. Technical

. Relationship of professional associations
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VI. Professionalism

A. Canons and codes of ethics

B. Responsibilities to society

C. Discretionary powers

VII. Trends in the field of administration of justice

A. Current

B. Future

INSTRUCTIONAL METHODS:

1. Lecture and discussion
2. Guest speakers
3. Informational sheets
4. Demonstrations
5. Field trips
6. Transparencies, slides, films, audio-tapes, and video-tapes
7. Outside special projects and reports
8. Exploratory work experience

EVALUATION METHODOLOGY:

1. Written examination
2. Special projects and/or report
3. Attendance
4. Class participation

MINIMUM STANDARD OF ACHIEVEMENT:

Satisfactory achievement on all parts of the evaluation process.

SELECTED READINGS:

Adams, Thomas F., Law Enforcement: An Introduction to the Police
Role in the Community, Englewood Cliffs, New Jersey: Prentice
Hall.

Adams, Thomas F., Criminal Justice Readings Pacific Palisades:
Goodyear Publishing Company, Inc.

Barnes, Harry Elmer, The Story of Punishment, Montclair, New Jersey:
Patterson Smith 1972.



Brandstatter, A. F., and Allen A. Hyman, Fundamentals of Law
Enforcement, Beverly Hills: Glencoe Press, 1971.

Caldwell, Harry, Basic Law Enforcement, Pacific Palisades: Goodyea
Publishing Company, Inc., 1972.

Carter, Robert M., Daniel Glaser, and Leslie T. Wilkins, Correction
Institutions, New York: J. 3. Lippincott Company, 1972.

Raymond E., Police and Public Safety, Cincinnati: The W. H.
Andersen Company, 1963.

Dinitz, Simon, and Walter C. Reckless, Critical Issues in the Study
of Crime: A Book of Readings, Boston: Little, Brown and
176mpany.

Eldefonso, Edward; Alan Coffey, and Richard C. Grace, Principles of
Law Enforcement, New York: Wiley and Sons, Inc., 1968.

Fox, Vernon, Introduction to Corrections, Englewood Cliffs, New Jer.
Prentice-Hall, 1972.

German, A. C.; Frank D. Day, and Robert R. J. Gallati, Introduction
to Law Enforcement, Springfield, Illinois: Charles C. Thomas,
1962.

Hill, Stuart L., Crime, Power, and c.N.rality: The Criminal Law
Process in the United States, Scranton: Chandler Publishing
Company, 1971.

Hood, Roger, and Richard Sparks, Key Issues in Criminology, New York
McGraw-Hill Book Company, 1970.

Ives, George, A History of Penal Methods, Montclair, New Jersey:
Patterson Smith, 1970.

Lansbry, J. Robert, Introduction to Criminal Justice, Santa Cruz:
Dev2,s Publishing Co., 1968.

Leonard, V. A., and Harry W. Moore, The General Administration of
Criminal Justice, Brooklyn: The Foundation Press, Inc., 1967.

Newman, Charles L., Sourcebook on Probation, Parole and Pardons,
Springfield, Illinois: Charles C. Thomas, Publisher, 1970.

Niederhoffer, Arthur, and Abrahem S. Blumberg, The Ambivalent Force
Perspectives on the Police, Massachusetts: Ginn and Cor. any,
1970.

Salottolo, A. Lawrence, Modern Police Service Encyclopedia, New Yorl
ARCO Publishing Company, Inc.

9
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Smith, Alexander B., and Harriet Pollack, Crime and Justice in a Mass
Society, Massachusetts: Xerox College PubliTFTng, 1972.

Sullivan, John L., Introduction to Police Science 2nd ed., New York:
McGraw-Hill k ok Company, 1971.

Weston, Paul B., and Kenneth M. Wells, Law Enforcement and Criminal
Justice: An Introduction, Pacific Palisades: Goodyear Publish-
ing Company, Inc., 1972.
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PRTNCIPLES AND PROCEDURES OF THE JUSTICE SYSTEM

LENGTH OF COURSE:

COURSE DESCRIPTION:

COURSE OUTLINE

3 semester units or 4 quarter units

An in-depth study of-the role and responsibilities
of each segment within the Administration of Justice
System: law enforcement, judicial, corrections.
A past, present and future exposure to each sub-
system procedures from initial entry to final dis-
position and the relationship each segment maintains
with its system members.

COURSE GOALS:

1. To provide the student with a knowledge of the procedures
involved in the justice system from arrest to release; and,

2. To develop skills in applying this knowledge to an under-
standing of the operation of the justice system; and,

3. To develop an appreciation of the necessity for the justice
system to operate as a cooperating entity so the most
effective handling of cases can be provided; and,

4. To develop an ability to utilize the material presented in
this course in making appropriate, discretionary decisions
as to how to proceed while operating as a member of the
system.

GENERAL PERFORMANCE OBJECTIVES:

1 Whin presented with the procedures involved in the justice
system from arrest to release, the student will be able to
demonstrate his ability to understand these concepts by
passing a written examination with an accuracy of 90%.

2. After developing skills in applying knowledge of the procedures
involved from arrest to release to an understanding of the
operation of the justice system, the student will be able to
give an oral presentation to the class that will demonstrate
his understanding.

3. After developing an appreciation of the necessity for the
justice system to operate as a cooperating system, the
student will demonstrate his knowledge of his appreciation
by writing a research paper describing his competency.

4. After developing an ability to utilize material in making appro-
priate decisions on how to operate as a member of the system,
the student will demonstrate his knowledge of system membership
by passing an essay examination with an accuracy of 90%.



SCOPE:

I. Conceptualization

A. Sub-systems: from arrest to release

B. Role Identification

C. Role Conflict

D. System or non-system

E. The Challenge of sub-system cooperation

II. Legal Authorization for System

A. U. S. Constitution

B. California Constitution

C. California Penal Code

D. Other related legal provisions

III. Implications of Civil Rights

A. Its effects on system members

B. Constitutional Guarantees

C. Bill of Rights

IV. The Police Process

A. Police Powers

B. Process of Arrest

1. Definitions
2. Purpose
3. Discretionary Powers

a. As last alternative
b. Psychological and social impact

4. Peace Officer
5. Private Person
6. Warrant
7. Citation
8. Responsibility of arrestee

C. Initial Confinement

1. Why Jail

12
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2. Alternatives
3. Process of Bail

a. Historical aspects of bail
b. Purpose
c. Injustice
d. Reform

V. Coroner - Medical Examiner

A. Historical and legal considerations

B. Responsibilities of the office

C. The Inquest process

VI. Prosecuting Attorneys

A. Types

1. Attorney General
2. District Attorney
3. City Attorneys

B. Functions

1. Role and Responsibilities
2. Legal Aothority - Discretionary Powers
3. Organization/Staffing
4. Relationship to City, State, Federal Prosecution
5. Political Implications
L Strengths and Weaknesses
7. Contemporary Issues

VII. Defense Attorneys

A. Public Defenders

1. Role and Responsibilities
2. Legal Authority
3. Organization/Staffing
4. Political Involvement
5. Fees
6. Relationship with system members

B. Private Counsel

1. Politics of Defense
2. Fees
3. Manipulating the System

a. Continuances
b. Jury Selection
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C. Legal Aid Society

1. Purpose
2. Historical Development
3. Fees
4. Organization/Staffing
5. How Supported
6. Political Problems

VIII. State and Federal Regulatory Agencies

A. ABC

B. Public Utilities Commission

C. F.C.C.

D. F.A.A.

E. Federal Security

F. Consumer Affairs Council

G. Labor Commission

H. State Compensation

I. DMV

IX. Courts

A. Court Structure and Jurisdiction

1. Justice
2. Municipal
3. Superior
4. State Appellate
5. State Supreme
6. Federal District Court
7. Federal Appellate Court
8. Federal Supreme Court

B. Magistrate and Referee

1. Historical Significance
2. Responsibilities and Duties
3. HoW Selected
4. Qualifications
5. Political Implications
6. Discretionary Powers
7. Tenure
8. Removal
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C. Court Office's

1. Clerk
2. Constable, Marshal and Sheriff
3. Recorder

X. Grand Jury

A. Functions of the Jury

1. Criminal Process
a. Recommendations
b. Indictments

2. Civil Obligations

B. Historical Factors

C. Grand Jury Proceedings

1. Selection F -cess
2. Tenure

D. Contemporary Issues

XI. Judicial Process

A. Accusatory Pleading:,

1. Complaints
2. Information
3. Indictments

B. Jurisdiction and Venue

1. Definition
2. Types of Jurisdiction

C. Court Appearances and Proceedings

1. Purpose - Rights of Defendant
2. Arraignments

a. lypes of pleas
b. Negotiated Plea

3. Preliminary Examination
4. Grand Jury Indictment
5. Trials
6. Appeals
7. Sentencing Hearing
B. Court Role of Probation Officer

15
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D. The Verdict

1. Instruction to Jury
2. Deliberation
3. Types of verdicts

E. Sentencing Process

1. Probation review and recommendation
2. Diagnostic Research
3. Definite/indeterminate sentance
4. Sentence as prescribed by law
5. Granting probation
6. Inequity of sentences
7. Adult auths°ity

a. Responsibilities
b. Constituted Authority

XII, Correctional Concepts

A. General Philosophy

1. Stated objectives
2. Success factor

B. Process upon sentencing

1. Reception 'uidance Centers
a. Classification and assignment

2. Role of Adult Authority
a. )etermination o' sentence
b. Assessment of rehabilitation

C. Security Facilities

1. Maximum
2. Medium
3. Minimum
4. Locations

D. Rehabilitation - Reality or Myth

1. Purpose
2. Models
3. Contemporary Issues.

E. Present concept of treatment

1. Community treatment centers
2. Model centers for treatment

a. Prisons without walls

3. Responsibility of educational institutions

16



F. The Fur of Parole

Objectives
a. Rehabilitation under supervision
b. Social reintegration

2. The Parolee
3. Role of the Parole Officer as a change agent
4. Case load
5. Success factor
6. Conditiors of Parole

XIII. Community Service Organizations

A. Purposes

1. Reason for development
2. Relationship with the Justice System
3. Objectives of service

B. Organizations

1. Teen challenge
2. Youth centers
3. Free clinics
4. Narcotics rehabilitation homes
5. Alcohol rehabilitation homes
6. Suicide Prevention Centers
7. Crash pads

INSTRUCTIONAL METHODS:

1.

2.

Lecture
Seminar Jtyle Discussion

3. Guest Lecturers
4. Demonstration
5, Case Studies
6. Community based field trips
7. Resource texts
8. Correlary readings
9. Special projects or papers and present for class evaluation

EVALUATION METHODOLOGY:

1. Essay Examiaation
a. Quizzes
b. Mid-term
c. Final

2. Active participation during class discussion
3. Special project, paper or case study presentation to class
4. Attendance



MINIMUM STANDARD OF ACHIEVEMENT:

1. Satisfactory completion of all stated performance objectives
A ITC, 'mum score of 70% out of a possible 100% on ,,,;1
exao 'ions, papers, pres;4ntations and spec .1 projects.

SELECTED READINGS:

Bristow, Allen and John B. Williams, Criminal Procedure aod -012
Administration of Justice, Beverly ;Hills: G'encoe Press,
1966.

Carlson, Ronald L., Criminal Justice Procedure for Police,
Cincinatti: The W. H. Andersen Company 1970.

Fox, Vernon, Introduction to Corrections, Prentice Hall.

Quinney, Richard, Crime and Justice in Society, Little, Brown and
Company.

Task Force Report: Corrections, President's Commission on Law
Enforcement and Administration of Justice, Washington, D.C.:
Superintendent of Documents, U. S. Government Printing Office,
1967.

Task Force Report: Courts, President's Commiss on on Law Enforce-
ment and Administration of Justice, Washir. on, D.C.:
Superintendent of Documents, U. S. Governs t Printing Office,
1967.

Task Force Report: Police, President's Commission on Law
Enforcement and Administration of Justice, Washington, D.C.:
Superintendent of Documents, U. S. Government Printing Office,
1967.

The Challenge of Crime in a Free Society, President's Commission
on Law Enforcement and Administration of Justice, Washington,
D.C.: Superintendent of Documents, U. S. Government Printing
Office, 1967.

Weston, Paul B., and Kenneth M. Wells, Administration of Justice,
2nd Edition, Englewood Cliffs, New Jersey: Prentice-Hall,
Inc., 1973.

Wright, R. Gene and John A. Marley, The Police Officer and Crimina\
Justice, New York: McGraw-Hill, Inc., 1970.

18
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LErs!GT4 OF COURSE:

COURSE DESCRIPTION:

CO-f;CEPTS OF CRUII!;,11

COURSE OUTLINE

3 semester units or 4 cuarter units

Historical development, philosophy of law and
constitutional provisions; Lions, classifica-
tion of crime, and their aolication to --,he system
of administratic-, of justice; legal res,'..larch,

study of case methodology, and concepts of law
as a social force.

COURSE GOALS:

1. To provide the student with a knowledge of the historical
development of law and the philosophy of law.

2. To familiarize the student with the United States
Constitution and to integrate constitutional provisions
with the fundamentals of law.

3. To introduce the student to basic legal definitions and
concepts which provide a foundation for law.

4. To develop within the student an appreciation for the value
of case study and legal research as a means of interpreting
court decisions in relation to the written statutes.

GENERAL PERFORMANCE OBJECTIVES:

1. When presented with an historical perspective of law, the
student will be able to give an oral presentation to the class
that would demonstrate his understanding of the cultural
evolution of law. Each student will also be able to an:. ier
questions in a written examination pertaining to the
philosophical and historical development of law with accuracy
of 90%

2. When confronted with a legal problem. the student will be able
to locate appropriate cases and exercise sound discretion based
upon legal research methodology and will be able to write
briefs concerning decisions rendered in these cases that will
demonstrate his understanding of the application of legal
research.

3. When confronted with constitutional amendments, the student
will develop a perception of contemporary issues relating to
the administration tf justice and will be able to demonstrate
his knowledge of the legal concepts examined in class by
writing a term paper describing these concepts.



4. When introduced to the basic legal definitions and concepts
of law for ron-lawyers, the student will develop the ability
to cope with operational experiens by applying these defir-
tcns concepts tc the relevant legal codes in the JdTir,i5-
tration of justice. The student will be able to demonstrate
his ability tr understand legal definitions and concepts by
passing a writren examination with accuracy of 91:D

SCOPE:

I. Legal Research and Methodology

A. Ramifications of legal research

B. Orientation to case citations

C. Outline of the legal brief

D. Use of the law library

E. Attorney General Opinions

II. Philosophical and Historical Development

A. General and Specific sources of law

B. Development of common law

C. The concept oe Stare Decisis

D. Pre-emption

E. Repeal

F. Mala it.. Se vs. Mala Prohibita cimes

G. Crimes without victims

H. Federal constitutional provisions

I. Police power

J. Substantive vs. procedural

III. The Nature of Criminal Law

A. The definition of crime

B. The purpose of criminal law

C. The language and construction of penal statutes
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D. Conflicts between statutes

E. Distinction between crimes and torts

F. Criminal and civil liability

G. Judicial review

IV. Classification of Crime

A. Distinction between felonies, misdemeanors, and infractions

B. Punishments

C. Prior convictions

D. Lesser and included offenses

E. Double jeopardy

V. Corpus Delecti - Elements of Crime

A. Role of corpus delecti

B. Act and intent - negligence

C. Proximate cause

D. General intent

E. Specific intent

F. Transferred intent

VI. Capacity to Commit Crime

A. Exemptions to criminal liability

B. Diminished capacity

C. Capital crimes

D. Malice

E. Motive

F. Tntoxication

G. Parties to a crime

H. Attempts

I. Conspiracy

,4



VII. Overviev, of Specific Crimes

A. Crimes against the person and property

1. General application of segments V and VI

B. Crimes against public decency, morality and the public peace.

1. Historical development
2. Constitutionally related discussion
3. Community standards

C. Related enforceable laws

1. Health and Safety
2. Business and Professions
3. Welfare and Institutions
4. Unite. States Code
5. Fish a,d Game
6. City and County Ordinances

INSTRUCTIONAL METHODS:

1. Lecture and discussion
2. Case study of recent court decisions
3. Students to brief and discuss case and its implications to

the administration of justice
4. Field trip to county law library
5. Handouts
6. Texts and supplemental resources

EVALUATION METHODOLOGY:

1. Written Examinations
a. Quizzes
b. Mid-term
c. Final

2. Active participation in class discussion
3. Presentation of research papers to class
4, Attendance

MINIMUM STANDARD OF ACHIEVEMENT:

Satisfactory achievement on all evaluation methods, with a

minimum score of 70% on a possible total of 100%.
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SELECTED READINGS:

Black's Law Dictionary

California Law and Procedure, California Bar review'course.

Chamelin and Evans, Criminal Law for the Policeman, Pub. Prentice
Hall.

Corpus Juris Secundum and California Jurisprudence Encyclopedias.

Cox, The Warren Court.

Fleming and Hunt, California Criminal Law Manual, Pub. Burgess
Publishing Company.

Fricke and Alarcon, California Criminal Law, Pub. Legal Book
Store.

Levy, Leonard, Judicial Review and the Supreme Court, Pub. Harper
Torch Books.

Menninger, The Crime of Punishment.

Pantaleoni and Bigler, California Criminal Law.

Pollac, Louis, The Constitution and the Superior Court, Pub. World
Publishing Company.

Sheppard's Citator

West Co. Digest

Williams, Criminal Law Case Book, Pub. Glencoe Press.
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LENGTH OF COURSE:

COURSE DESCRIPTION:

LEGAL ASPECTS OF EVIDENCE

COURSE OUTLINE

3 semester units, 4 quarter units

Origin, development, philosophy and constitutional
basis of evidence; constitutional and procedural
considerations affecting arrest, search and
seizure; kinds and degrees of evidence and rules
governing admissibility; judicial decisions inter-
preting individual rights and case studies.

COURSE GOALS:

1. To provide the student with a working knowledge of the rules
of evidence, the various kinds of evidence, and the admissibi-
lity of evidence.

2. To develop in the student the ability to evaluate the various
kinds of evidence available in a given case in order to deter -
mine its admissibility in court.

3. To develop in the student skill in handling case material so
!.hat evidence admissibility will not be destroyed by improper
techniques or procedures.

4. To develop in the student an appreciation of the value of all
kinds of evidence and the need to use proper procedures and
techniques so as to maintain the value and admissibility of
evidence.

5. To impress upon the student that legally admissible evidence
is the end product of all the work and effort of the crime
investigator, and that it is essential that he possess a sound
knowledge of the rules of evidence.

GENERAL PERFORMANCE OBJECTIVES:

1. The student will be able to demonstrate a working knowledge
of the rules of evidence, the various kinds of evidence, and
the admissibility of evidence by passing a written
examination.

2. The student will be able to evaluate the various kinds of
evidence available in a given case and will demonstrate this
ability by writing a term paper concerning its admissibility
in court.

3. The student will demonstrate his ability to use proper proce-
dures in maintaining the value of evidence by performing statis-
factorily in a roll playing setting, involving a hypothetical
case.



4. The student will demonstrate that he knows how to relate
legally admissible evidence to the corpus delecti of the
crime under investigation by passing a written examination.

SCOPE:

I. Evolution of Evidence

A. What is evidence?

B. Proof and burden of proof

C. Reasons for rules of evidence

D. The evidence code

E. Application of rules of evidence

F. Doctrine of judicial notice

G. Presumption

II. Detention and Arrest

A. Constitutional authority

B. Procedures - Probable Cause

C. Evolution of case law

1. Weeks
2. Cahan
3. Rochin
4. Wolf
5. Mapp
6. Miranda

III. Search and Seizure

A. History and Development - case law

B. The exclusionary rule - definition

C. Define

1. What is a search
2. What is a seizure

D. Search warrants

E. Search incidental to arrest
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F. Consent search

G. Search and seizure incidental to arrest

1. Cursory Search
2. Temporary detention
3. Stop and frisk

H. Search of

1. Houses
2. Vehicles
3. Other places

IV Discovery

A. Reporting and discovering procedures

B. What is the right of discovery

C Importance to investigator

D. Pre-Trial Discovery

E. Right of discovery through preliminary hearing

F. Prosecution's right of discovery

G. Unavailability of original notes

V. Types of Evidence

A. Real evidence

1. Defined
2. Examples

B. Direct

1. Defined
2. Examples

C. Circumstantial

1. Defined
2. Examples

D. Prejudice

E. Specific kinds

1. Character
2. Manner of proof
3. Character of victim

26
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F. Similar or related acts of circumstances

1. General
2. Intent, motive, and knowledge
3. Common scheme or design
4. Inter-connected offenses

G. Other circumstances

1. Possession of recently stolen property
2. Sudden affluence
3. Flight or other evasion
4. Complaint in sex offenses
5. Threats and prior difficulties

VI. Witnesses - Competency

A. Definition

B. Grounds for qualification and disqualification

C. Analysis of statutory grounds

VII. Privileged Communication

A. Basic statutes - evidence code

B. General

C. Attorney and Client

1. Nature of privilege
2. Requirements
3. Exceptions

D. Husband and wife

1. Privilege not to testify against spouse
a. Nature of privilege
b. Requirements
c. Exceptions

2. Privilege for confidential marital communication
a. Nature and purpose
b. Requirements

Exceptions

E. Physician and Patient

1. Nature of privilege

F. Psychotherapist and Patient
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1. Nature of privilege
2. Requirements

G. Clergyman and Confessor

1. Nature of privilege

H. Identity of Informer

1. Nature of privilege
2. Disclosure necessary for fair trial
3. Where disclosure not required

I. News Media

1. Nature of privilege

VIII. Self incrimination and nontestimonial compulsion

A. Basic statutes - evidence code

B. Nature of privilege

C. Distinction between defendant and witness privilege

D. Scope of privilege

E. Granting immunity and effect

F. What constitutes compulsion to testify

G. Nontestimonial compulsion

H. Brutal body examination

I. Reasonable body examination

IX. The Opinion Rule

A. Basic statutes - evidence code

B. Non-expert testimony

C. Expert opinion

1 . Common knowledge

X. Impeachment, Corroboration and Refreshing Memory

A. Basic statutes - evidence code

B. Impeachment

28
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C. Corroboration

D. Refeeshing recollection of memory

E. Past recollection recorded

XI Hearsay

A. Defined

B. Dying declaration

C. Spontaneous or contemporaneous statements

D. Statements against interest

E. Mental state

F. Business records

G. Official records

H. Family history

XII. Confessions and Admissions

A. Basic statutes - evidence cod,2

B. Statement of constitutional rights

C. Miranda Warning

D. Case law affecting interviewing

XIII. Documentary Evidence

A. Basic statutes - evidence code

B. Best evidence rule

C. Recordings

D. Official writings

XIV. Photographic Evidence

A. Photographs as evidence

B. First rule of admissibility - relevancy

C. Second rule of admissibility - accurate representation

29
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D. Identification of a Photograph

E. Posed photographs

F. Gruesome photographs

G. Nude photographs

H. Motion pictures as evidence

I. Colored photographs

J. Prints to be used as evidence

XV. Introducing Evidence at Trial

A. Proper handling of evidence and maintaining chain of evidence

B. Connecting evidence with issues of trial

C. Tactics of defense to discredit evidence

INSTRUCTIONAL METHODS:

1. Lecture - Discussion
2. Demonstration
3. Guest Speakers
4. Information Sheets
5. Transparencies, slides, films, and video tape
6. Moot Court (Role Playing)
7. Field Trips to a court in action
8. Special projects or case study and report

EVALUATION METHODOLOGY:

1. Written examinations
a. Mid-terms
b. Final exam

2. Written project or case study report
3. Attendance
4. Active class participation

MINIMUM STANDARD OF ACHIEVEMENT:

1. Satisfactory completion of all stated performance objectives.
A minimum score of 70% out of a possible 100% on all
examinations, papers, presentations and special projects.
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SELECTED READINGS:

Louisell, David W., John Kaplan, Jon R. Waltz, Principles of
Evidence and Proof, Mineola, New York: The Foundation Press,
Inc., 1968.

Stuckey, Gilbert B., Evidence for the Law Enforcement Officr,r,
New York: McGraw-Hill Book Company, 1968.

Weston, Paul B., Kenneth M. Wells, Criminal Evidence for the
Police, Englewood Cliffs, New Jersey: Prentice-Hall, Inc.,
1971.
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COMMUNITY RELATIONS

COURSE OUTLINE

LENGTH OF COURSE: 3 semester units or 4 quarter unit

COURSE DESCRIPTION: An in-depth exploration of the ru, , the Administra-
tion of Justice practitioners and their agencies.
Through interaction and study the student will-
become aware of the interrelationships and role
expectations among the various agencies and the public.
Principal emphasis will be placed upon the profession-
al image of the system of Justice Administration and
the development of positive relationships between
members of the system and the public.

COURSE GOALS:

1. Acquire a broad base of information regarding the social and
ethnic structure of the community and the variety of cultural
influences.

2. Develop an awareness of the many real and/or imagined problems
of the various segments of the community in relationship to
the Criminal Justice System. This shall be accomplished by
means of an opinion survey, survey of available literature,
lectures, and guest appearances.

3. Participate in discussions and group projects to acquire an
awareness of the social and personal needs of the various in-
dividuals and groups of individuals in the modern society that
may have previously been foreign to the awareness and experience
of the students.

4. Identify conflicts in principles and pLiilosophies of
individuals and groups of individuals that contribute to con-
frontations and physical conflict with different segments of the
criminal justice system.

GENERAL PERFORMANCE OBJECTIVES:

1. The student will demonstrate his fundamental knowledge of
police procedures and philosophy and ability to explain them in
informal dialogue session in real and simulated sessions. He
will be rated by his fellow students on a five point chart and
will meet the minimum standards agreed upon by the rating group.
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2. Each student will participate in a group project consisting of
one of the topics decided upon during the first three meetings
of the course. He will perform according to the minimum stan-
dards decided upon by the project team, and the final prodiict
of each group must be acceptable according to the requirements
of a chief of police, probation officer, judicial process
representative, or department head or his designee whos'
agency has the need for such a project. (This is determined
by the instructor prior to the beginning of the course).

3. The student will prepare a report or critique that reflects
his critical evaluation of class activity or guest appearance.
He will describe the activity, evaluate it in terms of rela-
tivity to the course objectives, and will make positive re-
commendations for future activities of a similar nature. The
critique will meet the requirements of the form.

4. In simulated and actual situations, each participant will
demonstrate his ability to engage in dialogue with people from
a variety of backgrounds and different points of view, and will
explain the justice system and policies to the satisfaction of
a team of his peers serving as evaluators with a score of at
least seventy out of a possible one-hundred points.

SCOPE:

I. Lecture Outline

A. History or change in community relations in the Administration
of Justice.

1. "Public" vs "Community" Relations
2. Agency Responsibility to the communities they serve

B. Agency Based Community Relations Programs

1. Description and Discussion of on-going programs
2. Police - Courts - Corrections

C. Human Relationships and Cultural Consideration

D. Communications

1. Verbal
2. Non-Verbal
3. Listening
4. Blocks to effective communications
5. Overcoming the blocks
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E. Dynamics and Media

1. Criminal Justice-Press Relationships
2. Policies and Procedures of agencies
3. Agency-Community Relationships

F. Militant and Dissident Organizations

1. Current trends
2. Identification of organizations nd
3. Philosophies and methods utlized 1,v

G. Students Culture and Justice System

1. Relationships

H. Discretionary Decision Making

1. Alternatives
2. Psychological Impact

I. The System Image

1. Law Enforcement
2. The Courts
3. Corrections

uers
organization

II. Role Play and Actual Dialogue Sessions

Suggested topics. Guest speakers and simulated representatives
chosen from the class or elsewhere, should be utilized to expose
the student to a wide variation of points of view.

A. Current Topics from news items

B. Law Enforcement

1. The police and civil rights
2. Local minority group - police relationships
3. Police policy on when to shoot
4. Probable cause for field interviews
5. Police responsibility at family disturbances
6. Police weapons, are they humane?
7. Too much "police protection" of certain neighborhoods
8. Officer powers of arrest and search
9. Prejudicial - Preferential treatment by police

10. Lack of uniformity in law enforcement
11. Traffic control and law enforcement
12. Unpopular narcotics laws and enforcement
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C. Courts

1. What is the value of the Bartered Plea?
2. Why do the courts let arrested criminals off on technicali-

ties?
3. Discussion of equity in meeting out sentences
4. How do judges determine length of sentence?
5. Is the Supreme Court exceeding its authority?
6. Describe the role of the District Attorney
7. Why does an attorney defr,d 1 r it he knows is guilty?
8. Is there a value to th ender system?

D. Corrections

1. Why give 72 hour passes to criminal convicts?
2. What factors determine a good probation risk?
3. What types of punishment is administered in prisons?
4. Does parole fail?
5. Community centered treatment programs
6. Parolees as parole officers
7. Is the prison system working as it should?
8. Is probation better for rehabilitation than imprisonment?

III. Group Projects

Topic and procedure for study and development to be determined
by the instructor and the class. It should be related to the
lecture topics and a group presentation may take the place of a
lecture.

INSTRUCTIONAL METHODS:

1. Lecture
2. Seminar Style Discussion
3. Guest Lecturers
4. Demonstration
5. Case Studies
6. Community based field trips
7. Resource texts
8. Correlary readings
9. Special projects or papers and present for class evaluation

EVALUATION METHODOLOGY:

1. Essay examinaUon
a. Quizzes
b. Mid-term
c. Final

2. Active participation during class discussion
3. Special project, paper or case study presentation to class
4. Attendance
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MINIMUM STANDARD OF ACHIEVEMENT:

1. Satisfactory completion of all stated performance objectives.
A minimum score of 70% out of a possible 100% on all
examinations, papers, pres itations and special projects.

SELECTED READINGS:

Readings should cover literature which provides a variety of view-
points to offer the student a total perspective of the complexity of
the problems within the system.

A National Survey of Police and Community Relations, National
Center on Police and Community Relations, School of Police
Administration and Public Safety, Michigan State University,
Field Survey, Washington, D.C.: Superintendent of Documents,
U.S. Government Printing Office, 1967.

Banton, Michael, The Policeman in the Community, New York: Basic
Books, Inc., 1964.

Berson, Lenora E., Case Study of a Riot: The Philadelphia Story,
New York: Institute of Human Relations Press, American Jewish
Committee, 1966.

Biderman, Albert D., Louis A: Johnson, Jennie McIntyre and Adrianne
W. Weir, Report on a Pilot in the District of Columbia on
Victimization and Attitudes Toward Law Enforcement - Fie"rd Surveys
I, Washington, D.C.: Superintendent of Documents, U. S. Govern-
ment Printing Office, 1967.

Bordua, David J., (ed.) The Police: ,ix Sociological Essays, New
York: John Wiley & Son, 1967.

Coffey, Alan, Edward Eldefonso and Walter Hartinger: Human
Relations: Law Enforcement in a Changing Community, New Jersey:
Prentice-Hall, 1971.

Cray, Ed., The Big Blue Line: Police Power Versus Human Rights,
New York: Cowan McCann, Inc., 1967.

Earle, Howard H., Police Community Relations, Springfield, Illinois:
Charles C. Thomas, Publisher, 1967.

Gellhorn, Walter, When Americans Complain: Governmental Grievance
Procedures, Cambridge, Massachusetts: Harvard University Press,
1966..

LaFave, Wayne R., Arrest: The Decision to Take a Suspect into
Custody., New York: Little, Brown & Co., 1965.

Law Enforcement: A Report on Equal Protection in the South,
Washington, D.C.: Superintendent of Documents, U. S. Government
Printing Office, 1965.
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Lohmann, Joseph D., and Gordon E. Misher, The Police and the
Community. The Dynamics of Their Relationship in a Changing
Society. Volumes 1, 2 and 3, Field Surveys, WaTFington, D.C.:
Superintendent of Documents, U. S. Government Printing Office,
1967.

Memboisse, Raymond M., Communitx Relations and Riot Prevention,
Springfield, Illinois: Charles C. Thomas Publisher, 1967.

National Survey of Police and Community Relations. President's
Commission on Law Enforcement and Administration of Justice,
Washington, D.C.: Superintendent of Documents, U. S.
Government Printing Office, 1967.

Niederhoffer, Arthur, Behind the Shield: The Police in Urban Society,
New York: Doubleday & Co., Inc., 1967.

Pfiffner, John M., The Function of the Police in a Democratic Society,
Los Angeles School of Public Administration Civic Center Campus,
Center for Training and Career Development, University of South-
ern California, 1967.

Radano, Gene, Walking the Beat: Cleveland World Publishing Co.,
1968.

Reiss, Albert, Jr., Studies in Crime and Law Enforcement in Major
Metropolitan Areas. Volumes 1 and 2, Field Surveys,
Washington, D.C., Superintendent of Documents, U. S. Government
Printing Office, 1967.

Task Force Report: The Police, President's Commission on Law
Enforcement and TEiTITTUTtion of Justice, Washington, D.C.:
Superintendent of Documents, U. S. Government Printing Office,
1967.

The Challenge of Crime in a Free Society. President's Commission
on Law Enforcement and Administration of Justice, Washington,
D.C.: Superintendent of Documents, U.S. Government
Printing Office, 1967.

Waskow, Arthur I., From Race Riot to Sit-In, Garden City, New York:
Doubleday & Co., 1966.

Watson, Nelson A., Police-Community Relations, Washington, D.C.:
International Association of Chiefs of Police, Research and
Development Division, 1966.

An excellent Bibliography may be found in:

Hewitt, William H. and Charles L. Newman, Police-Community.
Relations: An Anthology and Bibliography. Mineola, New York:
The Foundation Press, 1970.
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INTRODUCTION

The Safety Training Course for Construction Supervisors was developed to provide supervisory
personnel with a greater appreciation for their role in preventing accidents and a better under-
standing of the practices they should follow in carrying out this important part of their job.
The lesson plans are based principally, on the revised AGC Manual of Accident Prevention in
Construction, and have been reviewed and revised by mcmbers of two AGC Committees:

Safety Committee
Safety Engineers-ACC, Joint Cooperative Committee

In addition to the 15 basic lesson plans, there are 2 optional lesson plans which may he used by
the instructor if they are more suitable for the type of construction firm represented by the par-
ticular group of supervisors. Material should also be taken from other sources when appropriate
to the local situation.

Lesson plans are set up so that in the left hand margin under "Time" the instructor can estimate
and record the time required to complete each topic in the outline, based on his own rate of
delivery and experience. Following this time schedule will assure that all points are adequately
covered, and that time is available to complete and discuss the quiz,
In the right hand margin under "Aids," the instructor should mark down notes to himself, such as
references to specific sources he wishes to refer to or materials he wishes to show to the group.
These might include certain pages in the AGC Manual, National Safety Council publications, in-
surance company materials, etc. They might also be reminders of examples he wishes to use, or
other data tailored to the types and needs of the supervisors attending.
It is obvious that lesson plans can only he outlines. The instructor must draw upon his own
experience, and prepare himself by referring to every source of help he can find in order to
make the session meaningful and interesting.
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CONTENTS

Lesson Number Subject

1 Accident Prevention OrganIzation
Personal Protection

2 Scaffolding and Ladders

3 Explosives

4 Housekeeping, Sanitation and
First Aid

5 Welding and Cutting

fi Hammable Gases and Liquids
Handling and Storage of Materials
Fire Hazards

7 Excavation and Shoring,
Floor and Wall Openings,
Pipelines

8 Pile Driving

9 Marine Equipment

10 Concrete Construction
Steel Erection
Powder Actuated Tools and Safety Nets

11 Hoists, Cranes & Derricks

12 Traffic Control

13 Heavy Equipment, Motor Trucks,
Garages and Repair Shops

14 Tunnels
Compressed Air Work

15 Inspection Checklist

Optional Lesson I Demolition

Optional Lesson II Hand Tools, Power Tools,
Powder Actuated Tools

Appendix
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INSTRUCTOR'S LESSON PLAN

LESSON NO.1
INTRODUCTION
ACCIDENT PREVENTION ORGANIZATION
PERSONAL PROTECTION
2-HOUR CONFERENCE

OBJECTIVES: To discuss the importance of 'Winning a program for the prevention Of costly accidents
and, through knowledge of various methods, organize for safety to fit job conditions.

TEXT: AG(:'s Manual of /\ ccident Prevention in Construction ilntroduction.\ccident Prevention Organi-
zation, Personal Protection),

TIME LESSON OUTLINE AIDS
INTRODUCTION

Accidents in the construction field cost billions of dollars each \'ear.
This cost is not necessary nor are the job stoppages, equipment damage.
spoiled work, suffering and loss of men that go along with these acci-
dents. (Cite an example of this cost).

It is true, that construction work is inherently hazardous, but at
least half of the accidents could be prevented by the application of pre-
ventive "know-how".

Accidents cannot he eliminated by writing up and attempting to en-
force hard and fast rules. The automotive regulatory laws are an excel-
lent example of this.

Accidents will only be reduced by education, vigilance, and cooper-
ation of the workman, foreman, and superintendent.

The purpose of this lesson and other lessons provided by the As-
sociated General Contractors of America is to help provide this needed
education. This lesson will cover the organization of an effective acci-
dent prevention program. It will not be academic or theoretical but will
be based on common sense.

DEVELOPMENT
1. Cost

Q: What is involved in the cost of an accident? (Stress the
high cost, the need for an effective prevention system,
and the details of the following.)

A: (1) Loss of skilled workers.
(2) Hidden costs such as damaged equipment.
(3) Increased insurance premiums.
(4) Wasted time, delays.
(5) Lowered morale.

2. Management Duties
Q: What are management's duties in accident prevention orga-

nization? (Stress importance of each and the need for vigor
and cooperativeness on the part of management.)

A: (1) Good planning.
(2) Personal interest and sincerity.
(3) Leadership and encouragement.
(4) Definite policy statement.
(5) Procedural manual, instructions.
(6) Assignment of responsibility.
(7) Provision of approved types of safety devices and

equipment.
(8) Provision for safety in estimates.
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TIME I LESSON OUTLINE AIDS

(9) Medical and first aid.
( tut Keeping foremen and supervisors informed about

safety measures and policies,
3. Organization

Q: are some of the group activities that should he
planned in an effective safety program'? (Develop details.
importance, and ways of best providing for each.)

A: Pre-job meetings.
(2) Accident prevention committees.
(3) Supervisory meetings.
(4) Safely meetings, various kinds.
(5) Including sob-co ntr act ors.
(ti) Including law enforcement agencies, police, fire de-

partment.
4. Protecting the Public

Q: The public is always curious about construction projects.
How can the contractor protect them? (Develop specific
methods.)

A: (1) Contact area residents.
(2) Survey adjacent properties.
(3) Set up barricades.
(4) Provide safe route for pedestrians and vehicles.
(5) Provide night lighting.
(6) Provide signs, posters.
(7) Inform the public through any available medium of

communication.
5. Programs

Q: What are some of the programs that assist in making the
job safer? (Develop the specific method of ,'ilizing each.)

A: (1) Employee selection.
(2) Safety indoctrination.
(3) Trainingforemen and crafts.

6. Encouraging Employee Participation
Q: Workmen should participate in the safety program. What

are some of the ways this can be promoted? (Develop
methods and examples.)

A: (1) Encourage suggestions.
(2) Put employees on safety committees.
(3) Have employees assist in inspections.
(4) Give proper credit and recognition.

7. Accident Investigation
Q: What is the purpose of accident investigation?
A: (1) Get the facts.

(2) Identify action needed.
(3) Prevent similar occurrences.
(4) Assist insurance handling.

8. Personal Protection
Q: Effective accident prevention requires cooperation by

everyone. This includes wearing proper clothing and suit-
able protective equipment. What are some items to con-
sider?

A: (1) Hard hats.
(2) Gloves.
(3) Shoes.
(4) Eye and face protection.
(5) Clothing in general.
(6) Other devices.
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9. Accident Records
Q: When an accident occurs. what is necessary in the way

of records? (Develop effective method of preparation.
also include terminology. evaluations. and classification.)

A: (1) Compile accurate records.
(a) Daily record of all injury cases (medical depart-

ment).
(111 Case record card (medical department).
RI Notification of absence (medical department or

superintendent).
(d) Return to work notice (medical department).

(2) Insurance company report.
(a) Statement of witnesses.
(b) Sub-contractor report.
(c) Supervisor report.

(3) Tabulating for common or costly types.
(4) Accident prevention results (DIT).

10. Management
Q: How can a supervisor himself help to make that expected

profit on a job? (Stress the importance of each aspect;
develop the necessity of going further than observing and
telling to make sure that safety exists on all jobs.)

A: (1) Display proper attitude toward safety.
(a) Enthusiasm.
(b) Good example to men.

(2) Communicate with his workmen in a clear and un-
derstandable way.
(a) The advantages of following safe practices.
(b) The costly results of not following safe practices.
(c) The necessity of following company rules.

(3) -Set an example for his men.
(a) Survey the job for hazards daily.
(b) Stress good housekeeping.
(c) Watch for workmen who take chances.
RI) Correct unsafe acts or conditions promptly.
(e) Train the new men.
(f) Observe the rules himself.
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QUIZ ON
INTRODUCTION

ACCIDENT PREVENTION ORGANIZATION

True-False:

I. Accident records are compiled and collected mainly hecause they are interesting to read.

2. It is not necessary to report minor injuries.

3. By knowing the causes of one accident, it is sometimes possible to correct accident-pro-
thici ng conditions before another similar accident occurs.

4. The prevention of accidents depends largely upon how effectively management and employ-
ees \vork together for a common objective.

5. Personal protective equipment should he worn only if the man thinks lie needs it.

Multiple Choice;

0. The most important reason that the safety department, superintendent. or foreman should be
notified immediately about lost-time injuries is:

(a) So they can make arrangements to replace the injured person.
(i)) So they can investigate circumstances surrounding accidents and correct any hazardous

practices or conditions.
(c) So they can fire the person responsible kir the accident.
(d) So records can he kept of the duration of sick leave.

7. The reason it is necessary to tabulate work injury experience is:
(a) To determine need for greater accident prevention activities in certain areas.
(1)) To assist in determining the seriousness of the accident problem in an area.
(c) To assess the effectiveness and progress of safety activities.
(d) All of the above.

8. Safety meetings have been proved to pay off when properly conducted. To be most effec-
tive, meetings should:

(a) Be held only after a serious accident.
(b) Prod workers to be careful and work safely.
(c) Review specific situations that the men know about.
(d) Be held only when top management can he present.

9. An accident prevention plan should be prepared for:
(a) Unsafe jobs.
(b) Jobs which are new and may lie hazardous in nature.
(c) jobs that employ a safety engineer.
(d) All jobs.

10. The best rule in making posters effective and successful is:
(a) To select them to fit the job.
(h) To place them in the company office.
(c) To display them for a long period of time.
(d) To make them small and simple.
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ANSWERS TO QUIZ ON
INTRODUCTION
ACCIDENT PREVENTION

1. False.

2. False.

:i. True.

4. True.

5. False.

1).

7. (I.

8. C.

(I.

1(1. a.
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INSTRUCTOR'S LESSON PLAN

LESSON NO. 2
SCAFFOLDING AND LADDERS
2-HOUR CONFERENCE

OBJECTIVES: To provide the coristrin.tion ,-;opervisor vwith ,1 sufficient 1,:riovled,ge of design, construc-
tion. and proper use of safe scallohk and ladders so that he H able to recognize unsafe features
and conditions and he able to correct them.

TEXT: :\(;(;'s Nlitnitill of Accident Prevention in Construction (Scaffolding. Laddersi.

TIME LESSON OUTLINE

INTRODUCTION
The use of improper scaffolds and ladders for access to elevated

xvork is a major hazard to construction xvorkers. \\e have repeatedly
heard how xvorkmen have prepared makeshift means of performing
work at elevated locations and have heard of the careless use Of them
\vith resulting serious accidents, (The instructor should cite an example
Thal he has experienced or one that has recently heen in the news. Stress
importance of safe scaffolds and ladders.)

the workman were educated in the ways that scaffolds and lad-
ders should he designed. built. inspected, and used. plus stopped and
thought about \\Alai could happen to the scaffold or ladder that he is
about to mount, many accidents could he avoided. The purpose of this
conference is to discuss these features of the various types of scaffolds
and ladders.

DEVELOPMENT
1. Scaffolding

a. Types
Q: What are the types of ground mounted scaffolds? (Review

the general details of each.)
A: (1) Tuhular steel pole.

(2) Wood pole.
Q: What are other types of scaffolds? (Develop the general

details and differences of each.)
A: (1) Outriggers.

(2) Swing stage.
(3) Suspended.
(4) Ladder jack scaffolds.
(5) Rolling scaffolds.

h. Ground mounted scaffold construction
Q: What do we consider when adequately designing scaf-

folds? (Include particulars about each and the features
that make for rigid, safe scaffolds.)

A: (1) Footing.
(2) Plumpness.
(3) Load and safety factors.
(4) Deck space and planking.
(5) Cross bracing.
(6) Means of accessibility.
(7) Overhead protection.
(8) Hand rails and intermediate rails.
(9) Toe-boards.

Q: What do we watch for in checking construction lumber for
scaffolds? (Include limitations of each.)
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A: (11 Quality and strength.
(2) Cured lumber.
(3) Defects such as knots and splits.

Q: What do we check when examining nailing?
A: (1) Tightness,

(2) Size.
(31 Number per joint.

c, Outriggers
Q: What should we consider before using outrigger scaffolds?

(Develop details on each.)
A: HI Is there some other type that can he used?

(2) Are there skilled and experienced mechanics avail-
able to construct them?

(3) Method of testing.
Q: What do we consider when determining adequacy of out-

rigger scaffolds? (Develop detail on each.)
A: (1) Method of securing or anchoring to structure.

(2) Type and quality of timber.
(3) Spacing, size, length of outriggers.
(4) Method of bracing outriggers to prevent overturn.
(5) Need for and method of bracing from end of out-

rigger,
(6) Platform of structure.
(7) Toe-board and railing.

d. Swing stage
Q: What do we consider when providing adequate swing

stage scaffolds'?
A: (1) Hanger or stirrup supporting.

(2) Device for lowering and raising.
(3) Ropes or cables.
(4) Hooks, blocks, and tackles for sheaves.
(5) Platform.
(6) Toe-hoard and railing.
(7) Cover.
(8) Safety line.

e. Rolling scaffolds
Q: What precautions should be observed when using rolling

scaffolds?
A: (1) Workmen riding scaffolds.

(2) Use of brakes.
(3) Adjusting screws.
(4) Working platform height.

f. Single pole scaffolds
Q: How are they supported and constructed?
A: (1) One side supported by building.

(2) Ledgers.
(3) Cross braced.

g. Suspended scaffolds
Q: Who uses them and h6w are they supported?
A: (1) Light trades.

(2) Hung.
(3) Cantilevered supports.
(4) Rope tie downs, weights.
(5) Cables.

h. Inspection and maintenance
Q: What do we inspect scaffolds for other than construction

features noted above? (Develop details of each.)
A: (1) Unapproved changes.
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(21 Freedom from rubbish. ice, snow. unnecessar% ma-
terials. open fires. etc.

(3) Protection from collision with vehicles.
(4) Support four times anticipated load.
(5) Level platforms.

Q: What other features do we inspect about machine-oper-
ated scaffolds'? (Dvelop details of each]

A: (1) Maximum of two people on scaffold.
(2) Safety line for each person.
(3) Scaffold secured so it won't swing when in use.
(4) Multi-scaffolds operated independently.
(5) Lowering and raising devices have locking feature.
(6) Scaffolds lowered when not in use.

i. Storage
Q: How and when should scaffolds he stored'?
A: (1) When not in use.

(2) Neatly and properly supported.
(3) Out of the weather.

2. Ladders
a. Introduction

Q: What are the major causes of accidents on ladders'? (Stress
the importance of good ladder construction and proper
use.)

A: (1) Ascending, descending.
(2) Ladders not secured.
(3) Structural failures.
(4) Improper handling of objects while on ladders.

b. Ladder jacks
Q: What do we inspect about a ladder jack'? (Make sure

everyone knows the details of ladder jacks and under-
stands the following answers.)

A: (1) Construction of ladders.
(2) Construction of platform.
(3) Attachment of platform to ladders.
(4) Support and security of ladders.
(5) Levelness of platform.
(6) Only one worker to a jack.
(7) Height.

c. Inspection and maintenance of stock ladders
Q: What do we inspect in checking a ladder before use'? (De-

velop details for the various types of ladders and ma-
terials, sizes, quality, and fabrication.)

A: (1) Construction.
(2) Freedom from defects and deterioration.
(3) Support.
(4) Slope.
(5) Securing top and bottom.
(6) Necessity for and construction of landings.
(7) Intermediate bracing.
(8) Never to be used in horizontal position.
(9) Storage.

d. Use
Q:

A:

What should we warn people about in using ladders? (De-
velop general trouble areas.)

(1) Proper ascending and descending.
(2) Limited work from a ladder.
(3) Reaching too far when on a ladder.
(4) Electrical conductors.
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QUIZ ON
SCAFFOLDING AND LADDERS

True-False:

I Landing plattorms are not re( lured it rails 1. Sdht \ Ell, 11S!.

and SCd111)111S shwild he kept painted.

The sat et% line (II a sv,.in_ stage scaltol(I should hang independently if the scat'old and reach
to the ground.

4. Ladder jacks should he used with all frequentl used ladders that are . much as 31) lot!!

5. The thrtistout of an outrigger scaffold should not extend over G feet from building or struc-
ture.

Multiple Choice:

6. 'Maintenance and safe use of ladders involves the following procedures:
la) kVeat her-protected storage.
(h) Securing top and bottom.
(c) Extension 36' above landing.
(d) All of the above.

7. To prevent materials falling, scaffolds should onstructed with:
(a) 1-inch thick planking.
h) I x3 guard rails.
of 1 x 6 toe-boards,

((I) All of the above.

8. The footing a scaffold should he
(a) 2-inch thick lumber and metal plates.
(b) Staked to prevent movement.
(o) Single piece construction,
1(1) All of the above,

9. When access over a long period is needed for workmen to a second or third floor (luring con-
struction, this should be accomplished by:

(a) Ladders with safety devices..
(h) Stairways.
(c) Hoist tower.
(d) Any of the above.

Bt. It is most important in assuring that a scaffold is safe to:
(a) Inspect daily.
(h) Prevent accumulation of rubbish and material piled on and around scaffolding.
(c) Keep platform free from ice, snow, and oils.
(d) All of the above.
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ANSWERS TO QUIZ ON
SCAFFOLDING AND LADDERS
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INSTRUCTOR'S LESSON PLAN

LESSON NO, 3
EXPLOSIVES
2-HOUR CONFERE',CE

OBF::CTIVES: II) H. Jr,ti,)n ! !!!!: d.n.r.", !

provide him with tile kn, , pn,p,.r niettiod,, lit transportation! handim".
'X ph ISiVes.

TEXT: ACC's Manual et Acl le-it Prevention in Construction ft:\ plosives!.

TIME LESSON OUTLINE

INTRODU ON

In the ,:enstrar!tion industry, explosives Ha. a vital part :n acceler-
ating production. S,orne of the more common uses are the excavation of
tur,nels. the removal of nicks, stumps, earth. etc.

An explosive is it substance or mixture of substances %%inch w hen
suitably ignited is capable of violent and rapid chemical reaction. Need-
less to say, this rapid combustion is yet.% hazardous and results in many
accidents each vear. The hazard is always present. but through the
proper use and handling of these explosives, the operation can he safe.
The objective of this lesson will be to discuss the danger areas and the
methods of utilizing explosives safely.

DEVELOPMENT
1. Laws and Regularions

Q: What laws and regulations govern the transportation,
storage, handling. and use of explosives? (Instructors
should be familiar with laws and regulations and develop
them generally at this time and more specifically through-
out this lesson.)

A: (1) Federal.
(2) State.
(3) Local.

2. Personnel
Q: From a safety standpoint, what should be the consider-

ations in employing people in explosive work? (Discuss
the importance and characteristics.)

A: (1) Minimum number.
(2) Intelligence and experience.
(3) The ones who won't take chances.

3. Transportation
Q: What should always he checked in the transportation of

explosives? (Develop the specifics of each.)
A: (1) Vehicle,

(a) Strength.
(b) Spark proof.
(c) Size and capacity.
(d) Tightness.
(e) Condition.
(f) Identification signs.

(2) Separation of explosives from detonators.
(3) Fire extinguishers.
(4) Cover.
(5) Method of stacking.
(6) Routing.
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4

5. 11,1milin

Q:

A:

0. Drilling
Q:
A:

7. Loading

,;zt *'

:,1,1.
j:i

14

i")

rt
tal 1)is1,1(;(.1A Irtirn v,ii

Kee)) ,Iv.,1% frun1 children. animals, and undo-
tliori/ed persons.

171 tirgailized lor accurate in\ (.11111r:s.

\\That (1(1 ve vatch for in the handlings of e plosives.' !Dis-
cuss tl spe;:ifics of 0,ich.1

1 ) Follow;ng of munuf,natirer's
(2) Actual lifting. handling. and setting (Ii(x%.n.
)3) 1)amaged
(4) l',tie of metal mels.
(5) Metal plates or nails in shoes.
(0) Fire or smoking.
)7) Nlethud of opening cases.
(8) Special flashlights and lanterns.
(01 Right side up.

(10) Method of handling blasting caps.
( 1 1 ) Nlethm: uf destroying cases.

flow can we make the drilling operation safe?
(I) 'toles greater diameter than cartridge.
(2) Drill minimum 25 feet from holes being load(Al.
(3) kVatch for unfired explosives.
(4) Don't drill in the old holes.

Q: I low can xve make the loading operation safe? (Stress the
common hazardous areas.)

A: ( ) Determine condition of hole.
(2) Don't use metal rods.
(3) Avoid loading when an electrical storm is in the area.
(4) Check manufacturer's recommendations.
(5) Select proper grade or kind of explosive and type of

detonator.
(0) Keep explosives and detonators apart as much as

possible.
(7) Prepare holes before bringing explosives to site.
(8) Load only holes to he immediately fired.
(9) Make up primer in safe area.

(10) Use proper cap crimpers,
(1 1 ) Follow proper methods of inserting detonator in

cartridge.
(12) Use only non-cap sensitive blasting agents with pneu-

matic equipment,
8. Tamping

Q:

A:

What are the do's and don'ts of tamping operation? (Elab-
orate on each.)

(1) Don't remove dynamite from the cartridge.
(2) Don't tamp harder than necessary.
(3) Don't tamp the primer.
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Iff)i) (:, : 1,, ,:

.): 1 se
c,,,nIme
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Q: II si),,-;1,I I )

A: 111 1

1))11)11,41

131 bli111,111` Ii JW ti
141 SOO 111c SiUnE111, dri. ph/11110k (111r'.t(1

1:11SeS

Q: \Vhat (I() we \\itch in using loses? 11)i)%e1ep th,) methods
of making the fusing sale.)

A: )1 Cracking of v-ater-proot covering,
(21 Sufficient
(31 Cutting of fuse.
(4) Seating.
151 Securing.
(61 Lighting operation.

11. Detonation
Q: \Vhat can detonate electric blasting caps? (Explain im-

portance of preventing the latter three.)
A: I ) Electric circuit.

(2) Fuses.
(3) Radio transmitter.
(4) Television transmitter.
(5) Radar transmitter.
(6) Lightning.
(71 Static electricity.
(8) Stray currents.

12. Firing
Q:

A:

1 low can we make the firing safe? (Develop the methods
of each.)

(1) Fire immediately after loa(Iing.
(2) Inspect all connections.
(3) Export supervision.
(4) Check necessity of blasting mats.
(5) See that all persons are in the clear.

Carefully check electrical firing.
(a) Short circuits and breaks.
(b) Sufficient currents.
(c) Following the manufacturer's recommendations

in wiring.
(d) Condition and capacity of bli:sting
(e) Use of detonators of proper type and from same

manufacturer.
(f) Damage to wire insulation.
(g) Resistance in each circuit.

(7) Immediately disconnect power source after firing.
(8) Thoroughly search for misfires.

13. Mudcapping
Q: What is necessary in accomplishing a safe madcap shot?

(Explain limitation of this type shot and develop better
methods of obtaining the same results.)

A: (1) Minimum of 5 orG inch cap of mud.
(2) No rocks in the mud.
(3) Firing all shots instantaneously.
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TIME

14

Q:

A:

LESSON OUTLINE

I A handle rnistires'.' )Sties prevelvion

Investi2ate and (ifleck fur pes,:ilde cause.
;2! I man.

Sh(hit it ;iracticahle.
prirner.

Q: hum iist in
fi)r (liSpl)Sdi ul lloCkiigitr.:11-1,1tvriA. I

A: ;11 Experienced and competent man.
("2..) Representative of 1"nited States Bureau of \lines.
(31 Representative of explosive manufacturer.

lfi. An-linoleum Nitrate.
Q: dove should ammonium nitrate he used in a safe explosive

operation? (Stress that even though it is a safer exple:.,;.v,-.
than some. it is still very dangerous. .1horou2hl% develop
dangers.)

A: }Lindh! like gasoline.
12) Avoid extreme heat.
(3) Avoid extreme shock.
(4) Provide good ventilation.
(5) Don't store in stone or concrete building.
(11) Avoid conto.minatien with foreign material.
(7) Segregate in 50 ton units or smaller.
(8) Provide %vater for effective fire fighting.
(9) Keep loose material cleaned Jp.
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QUIZ ON
EXPLOSIVES

True-False:

explosives should he stored relotivek (lose io the )1,1.:111,2 ,,/,r

Firing should l) accomplished immediatl aft, F

1. Ammonium nitt,ite should be stored in stone or concrete buildings.

4. Ten feet is a silledishince hot \veen loaded holes and drilling uperiitions.

5. Metal roils are recommended for Limping.

Multiple Choice:

Handling or use of explosives or detonators should nut he done when there is:
(al An approaching electrical storm.
(h) Radio. television, or radar t ransmilters in the area.
(c) Smoke in the died.
(d) Any of the above.

7. One of the procedures to observe in making tamping safe is:
(a) [Ise maximum force.
(b) Remove dynamite from cartridge.
( c) Tamp the primer.
(d) Confine with earth, sand. or clay.

8. Loading operations can he made safer hy:
(a) Keeping explosives and detonators close together.
(b) Loading only holes to be immediately fired.
(c) Bringing explosives to site before holes are prepared.
(d) Using a knife, or teeth for crimping.

9. Hazards from misfires may be reduced hy:
(a) Making proper use of high-grade explosives,
(h) Testing each electric cap with a galvanometer before loading.
(c) Shooting if practicable.
(d) All of above.

10. Blasting operations should he conducted in accordance with the following:
(a) The contractor's own rules.
(h) "Short- cuts" of the powder man.
(c) Federal, state, or local code, whichever prevails.
(d) The surveyor's recommendations.
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ANSWERS TO QUIZ ON
EXPLOSIVES

. Falsu.

2. Tru e.

3. False.

4. False.

5. False.

6. (I.

7. (I.

8. b.

9. (I.

10. c.
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INSTRUCTOR'S LESSON PLAN

LESSON NO. 4
HOUSEKEEIING, SANITA' ION, AND
FIRST AID
2-HOUR CONFERENCE

OBJECTIVES: To teach supervisors the importance of good housekeeping, sanitation, and first aid, and
the best methods of provid ing them,

TEXT: AGC's Manual of Accident Prevention in Construction (Housekeeping, Sanitation, First Aid),

TIME LESSON OUTLINE

INTRODUCTION
Approximately one third of all accidents result from slips and falls,

This is partly the result of poor housekeeping. It has been said that good
housekeeping is just as easy as haphazard housekeeping, and it pays
dividends in the form of accident prevention and conservation of mate-
rials. In this section, we will discuss the importance of good house-
keeping and the means of accomplishing it.

Often when a person is hurt, the person trying to help harms the
injured, because he does not know first aid, or attempts to transport
the victim in a way that leads to further injury. In this section, we will
also discuss various injuries and the ways that first aid should be given.
Knowledge of first aid may some day save a life.

DEVELOPMENT
1. Housekeeping

Q: What basic actions must be taken to assure a well kept
job?

A: (1) Establish a procedure.
(2) Assign responsibilities.
(3) Have it well understood that good housekeeping is

required.
(4) Make housekeeping a daily routine.

Q: What are the daily housekeeping tasks?
A: (1) Keep trash removed.

(2) Maintain neat, orderly stockpiles.
(3) Have a designated clean-up crew.
(4) Don't accumulate oil, grease, and other liquids.
(5) Remove all nails.
(6) Provide receptacles.
(7) Provide lighting.

2. Sanitation
Q:

A:

Q:
A:

What sanitary facilities must be provided (Develop the
requirements with the first two.)

(1) Toilet facilities.
(2) Drinking water,
(3) Washing facilities.

What are our safety problems with drinking water?
(1) Unfit for human consumption.

(a) Not tested.
(b) Not approved by local authorities.
(c) Not treated when necessary.

(2) Unsafe water not posted.
(3) Disease carrying dispenser used (paper cups not

provided).
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(4) Fountain and dispensers not sterilized weekly.
(5) t Ise of contaminated :cc:.

3. First Aid
Q: How can an organization prepare to meet the needs for

first aid' (Develop the importance of assigning responsi-
bilities and details for each of the following.)

A: (1) Have key personnel trained.
(2) Provide sufficient first aid supplies.
(3) Keep records on injuries.
(4) Follow up on injuries treated.
(5) Report lost-time accidents_

Q: What should we check about a first aid kit'? (Discuss con-
tents.)

A: (1) Properly assembled under the direction of a doctor.
if possible.

(2) Centrally locatednear a telephone, if possible.
(3) Minimum of a 24 unit kit.
(4) Contents checked weekly and. if needed, supplies re-

placed.
Q: Normally what are the only two injuries which call for

speedy action'? (Discuss others such as fractures that need
careful deliberate action. Where possible utilize demon-
strations, movies, and Red Cross assistance in developing
the following.)

A: (1) Bleeding.
(a) Dressing.
(b) Position of victim.
(c) Pressure principles.
(d) Tourniquets.
(e) Cold water.

(2) Breathing stoppage. (Drowning, gas poisoning, electric
shock, suffocation, sedative poisoning.)
(a) Mouth-to-mouth resuscitation.
(b) Back pressure-arm lift method.



QUIZ ON
HOUSEKEEPING AND SANITATION

FIRST AID

True-False:

1. Housekeeping should he part of the daily routine of any construction job.

2. Water unsafe for human consumption may he used for fire protection if each tap is posted
with a notice.

3. The reason adequate sanitary precautions and toilet facilities should he provided as one of
the first operations on a construction job is to prevent disease.

4. If there is a possibility of broken hones, the type of artificial respiration that should he ap-
plied is mouth-to-mouth.

5. It' a victim must be pulled to safety, he should he pulled sideways and not in the direction of
the long axis of his body.

Multiple Choice:

6. Good housekeeping should be planned:
(a) When material begins to accumulate on the job.
(h) At initial stages of construction.
(c) When trash and debris start to accumulate.
(d) Only on jobs where there is a lot of form work or other types of debris are likely to

accumulate.

7. The best method to provide water for workmen is the utilization of:
(a) Pails and dippers.
(b) A keg with ice in the water and cups.
(c) Bubbler type dispensers with cups.
(d) All of the above are satisfactory.

8. Water dispensers and portable fountains usually require sterilization:
(a) Daily.
(b) Weekly.
(c) Monthly.
(d) Everytime they are filled.

9. First aid is mainly administered for the purpose of:
(a) Curing.
(b) Temporary care.
(c) Assisting the doctor.
(d) Taking the place of hospital care.

10. Bleeding is usually best controlled by:
(a) Direct pressure applied to the wound.
(b) Moving the victim to a better position.
(c) Wetting the wound.
(d) Keeping the wound clean.
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ANSWERS TO QUIZ ON
HOUSEKEEPING AND SANITATION,
FIRST AID

1. Trim

2. True.

3. True.

4. True.

5. False.

fi. 1).

7. c.

8. h.

9. b.

10. a.
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INSTRUCTOR'S LESSON PLAN

LESSON NO.5
WELDING AND CUTTING
2-HOUR CONFERENCE

OBJECTIVES: To introduce and develop the various hazardous areas in the welding and cutting pro-
cesses, and through the knowledge of these hazards and the means of eliminating them, improve the
safety of this portion of construction.

TEXT: ACC's Manual of Accident Prevention in Construction (Welding and Cutting).

TIME LESSON OUTLINE

INTRODUCTION
Welding and cutting operations are not essentially hazardous: but

they do involve certain factors which, when neglected. lead to serious
accidents.

The electric current connected with arc Welding. the flammable and
explosive compressed gas used in gas %voiding, and the heat created in
the welding and cutting processes are very dangerous. Thus certain pre-
cautions for safety and health must he taken. (Interject from 1'011r per-
sonal experience an incident which will develop interest and stress the
importance of applying safety to all welding and cutting jobs.)

Since practically all accidents can he traced to abuse or mishandling
of equipment and lack of personal protection, the lesson will stress
these aspects in arc and gas welding.

DEVELOPMENT

1. Welding and cutting
Q: What are the major causes of accidents in any welding

and cutting operations? (Fully develop details.)
A: Unsafe equipment.

(2) Lack of personal protection of those in the area as
well as the bystander. (Develop shielding, ventila-
tion, and clothing. Develop chart on lens densities.)

Q: What do we check to assure safety in welding equipment?
(Develop details of arc and gas welding but delay full
discussion of cylinders.)

A: (-I) Standard approved equipment in good condition.
(2) Proper use of equipment.
(3) Voltage of equipment against wiring.
(4) Grounding.
(5) Coupling of circuit cables.
(6) Storage of cylinders and handling.

Q: What protective measures can be taken with your cloth-
ing while welding? (Elaborate on necessity for each,
stressing when the clothing should be worn.)

A: (1) Utilize flame-resistant gauntlet gloves and aprons.
(2) Keep free of oil and grease.
(3) Limit or button collar, cuffs, and pockets.
(4) Wear fire-resistant leggings or high boots.
(5) Wear safety shoes.
(6) Utilize fire-resistant cape or shoulder cover when

welding overhead.
(7) Utilize ear protection when welding in confined

places.
(8) Wear high quality welding helmet.
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0) Wear safety goggles or spectacles xyhen chipping or
cleaning.

11) Use combination safety hat-welding helmet xvhen
there is hazard of falling objects.

(11) Make sure protection is provided for handling hot
materials, or warning provided until materials have
cooled.

a. fires
Q: I low can we prevent fires caused by xvelding and cutting?
A: (I) Remove loose, easily combustible, and volatile ma-

terials.
(2) Shield combustible materials that cannot be re-

moved.
(3) Inspect alter each welding and cutting operation.
(4) I lave fire extinguishers ready.
(5) Adhere to good safety practices.
(6) Proper maintenance and use of welding equipment.
(7) Caution in handling electrode stubs.

b. Flying chips from chipping, cleaning and grinding
Q: What safety aspects are we concerned with when per-

forming these operations? (Develop methods of making
these operations safe.)

A: (1) Wearing safety goggles oriirotective face shields.
(2) Protecting hands and wrists.
(3) Elimincting danger to other personnel in the area.
(4) Utilizing safe methods.
(5) Avoiding metal slivers and sharp edges.

c. Explosions
Q: Flow do we handle the cutting and welding of containers

which have contained flammable liquids? (Instructors
should be familiar with American- Welding Society's
pamphlet on this subject and discuss details.)

A: (1) Follow published safety practices.
(2) Thoroughly steam clean or fill with water or inert

gas.
Cylinders used in gas welding and cutting

Q: What are the safety problems we have with cylinders'?
(Develop the dangers in misuse, improper handling, and
storage.)

A: (1) Improper use.
(2) Improper handling.
(3) Improper storage.

a. Improper use
Q: What are the precautions in using cylinders'?
A: (1) Locate away from moving equipment, materials, and

the like.
(2) Secure against tipping over.
(3) Use in the order received.
(4) Valve off and mark empty cylinders.
(5) Prevent contact with electrical wires.
(6) Shield from sparks or flames.
(7) Prevent storage on top of cylinders.

b. Improper handling
Q: What are the unsafe practices in handling cylinders'?
A: (1) Leaving valve protection caps off.

(2) Using valves or caps for lifting.
(3) Careless raising and lowering.
(4) Dropping or jarring cylinders.
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(5( Lifting with an electromagnet,
(8) Dragging and sliding cylinders.
(7) Allowing cylinders to he loose in hand truck.

c, Improper storage
Q: What are the principles to remember in the storage of

cylinders'?
A: (I) Keep away from sources of heat,

(2) Keep away from highly combustihle materials,
(3) Store securely.
(4) Keep cylinders of oxygen away from acetylene or

other fuel gas.
(5) Protect from accumulations of ice and snow,
(8) Shield from direct rays of the sun.
(7) Keep valves closed,
(8) Keep valve protecting caps on when not connected,
(9) Provide visual identification of contents.

( ID) Keep valve key wrench on valve spindle.

2



QUIZ ON
WELDING AND CUTTING

True-False:

I. Respiratory protection is necessary when cutting or welding certain coaled metals.

2. It is not necessary to %vear safety goggles or spectacles when chipping and A:leaning if the
%voiding helmet is worn.

3. ('-yiinders may be used when they are lying on their sides if they ore securely blocked from

4. The protective clothing to be worn varies \vith the size. nature. and location of the welding
job.

5. Welder's clothing should have no open pockets or cuffs.

Multiple Choice:

6. What do you use to ground the frames of electric welding machines?
(a) No. 12 gauge wire or heavier.
(b) No.8 gauge wire or heavier.
(c) Size is not important as long as the circuit is continuous to the ground.
Ni) It is not necessary to ground frames.

7. The major cause of fires is:
(a) Welding operation.
(b) Welding equipment.
(c) Cutting operation.
(d) Misuse-of cylinders.

8. In a chipping and cleaning operation, should be especially concerned about protecting
the:

(a) Eyes.
(b) Hands and wrists.
(c) Other personnel in the area.
(d) All of the above.

',,,linders of oxygen and acetylene should be kept away from:
(a) Combustible materials.
(b) Sources of heat.
(c) Accumulated ice and snow.
(d) All of the above.

10. The best way to move and handle cylinders is with:
(a) Valve protection cap.
(b) Electromagnet.
(c) Sling or cradle.
(d) Loose in hand truck.
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ANSWERS TO QUIZ ON
WELDING AND CUTTING

1, True.

3. False.

4. 11 u e.

5. 'Fru e.

0. b.

7. c.

8. (1.

9. (1.

10. c.
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INSTRUCTOR'S LESSON PLAN

LESSON 6
FLAMMABLE GASES AND LIQUIDS
HANDLING AND STORAGE OF MATERIALS
FIRE HAZARDS
2-HOUR CONFERENCE

OBJECTIVES: To provide construction supervisors %vith the knowledge required for the safe handling,
storage. and use of flammable and irritating gases, liquids. and other building materials and substances.

TEXT: AC,C's (Manual of Accident Prevention in Construction (Flammable Gases and Liquids, 11 arolling
and Storage of Nlaterials, Fire I lazards, Occupational 1)iseasest.

TIME LESSON OUTLINE

INTRODUCTION

New substances are continually being utilized in the construction
field about which little is known by iho layman.

This lesson will cover such flammable gases as acetylene, hydrogen,
ethylene, illuminating gas, natural gas, and such flammable substances as
other, gasoline, 'naphtha, henzol, alcohol, kerosene, fuel oil, petroleum,
hydrocarbon, liquid petroleum gas, turpentine, paints. varnishes, dry-
ers, polishing solutions, cleaning fluids, adhesives, and epoxies. A list
of these gases and liquids should be presented to the class in a manner
which affords a few minutes to study them. The question is then asked,
are there any other gases known to the class which are common to their
work and should be covered? Make sure, if any are furnished that have
different characteristics from those listed, that they are discussed later
in the lesson. Determination of hazards with flammable gases and liq-
uids lies partly in classifying the substances to determine the condi-
tions under which they are flammable or explosive and partly in there
being little knowledge of proper methods of safe usage, handling, and
storage of flammable gases and liquids. This being the case, the lesson
will cover the properties of liquids and gases as well as the preventive
measures to take in handling, storing, and using the hazardous sub-
stances.

The instructor should also point out that many of the liquids and
chemical substances used on construction jobs can, if not safely handled,
produce serious occupational diseases, Many substances are irritating
to the skin and eyes, and others are toxic through inhalation and in-
gestion. Operations such as tunneling, sandblasting, grinding, and stone
cutting can also produce harmful dust and vapors.

In addition to the gases, liquids, and chemical substances, the lesson
will cover the handling and storage of other materials such as lumber,
miscellaneous steel, sacked material, brick, tile, and pipe and such op-
erations as unloading railroad cars, storage bins, and hoppers.

The importance of "Planning For Safety" should be emphasized at
the beginning of the lesson. Explain that it has been estimated that at
least 80`7o of all accidents can be prevented by pre-job planning which
makes it possible to recognize and control hazards before they cause an
accident or loss such as a fire. Planning a fire prevention and control
program can be given as an example with the following points being
made.

1. The need for cooperation between the contractor and the fire
department.
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2. The need for adequate equipment (extinguishers, Ii dr,Ints,
sprinklers, hoses. etc.) and reporting u; /10,,agned to
meet the needs of the job.

3. The importance of regular fire inspections.
4. _so and care of ternporary heating devices.
5. Cooperation with the fire insurance carrier.

DEVELOPMENT

I. Flammable gases and liquids
a. Properties

Q: What are the physical and chemical properties of flam-
mable liquids and gases? (Develop the full meaning, char-
acteristics, and solo aspects of these properties.)

A: (1) Flash point.
(2) Fire point,
(3) Ignition temperature.
(4) Specific: gravity.
(5) Vapor density.
(6) Rate of diffusion,
(7) Boiling point.
(8) Spontaneous heating.
(9) Mixability with water.

(10) Extinguishing agent.
(11) Toxicity,

b. Ignition
Q: The danger with flammable gases and liquids is the ignit-

ing. What are the ways they are ignited? (Develop fire
triangle.)

A: (1) Spontaneous.
(2) Flame.
(3) Spark.
(4) Heat.

Q: How can the hazard of sparks be eliminated around flam-
mable materials? (Fully develop precautionary measures.)

A: (1) Electrically ground moving and stationary parts of
machinery.

(2) Use enclosed motors and switches.
(3) Check electric wiring and fixtures for arcing.
(4) Use keyless type lamp sockets.
(5) Enclose lamp bulbs in vapor-proof glove.
(6) Don't strain gasoline through chamois skin.
(7) Avoid striking together two pieces of metal.
(8) Don't wear shoes with nails.

c. Handling, storage, and use
Q: What are the most prevalent safety violations in handling.

storage, and use? (Discuss ways to eliminate each.)
. A: (1) The failure to read, understand, and follow the label-

ing instructions as provided by the manufacturers.
(2) Poor housekeeping.

(a) Oily rags, waste, and other substances.
(b) Open containers.

(3) Cleaning with gas.
(4) Spillage or leakage of gases.
(5) Transferring of flammable liquids in unventilated

areas.
(6) Entering area containing toxic gases.
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(7 Not wearing proper clothes tespeciall w hen han-
dling acids, lienzol. and caustics'.

(0 Storing in a nonfire-resistant structure or next to
other structures.

P1 Improper ventilation Or improper use of respiratory
systems.

(10 Failure to protect skin and apply first aid.
(11 Improper use of solvents,
(12 Failure to post and enforce warning signs.
(13 Improper method of repairing tanks or drums.
(14 Failure to wear the required personal protective

equipment such as goggles, respirators, gloves, etc.
Q: What are the proper methods of cleaning tanks before

repairing? (Discuss details of each.)
A: (1) Steaming.

(2) Inert gases.
(3) Natural gas.

d. Fueling equipment
Q: What are the safety rules to observe in fueling equipment?
A: (1) Shut off engine,

(2) Avoid spillage.
(3) Don't smoke.
(4) Have fire extinguishers available.
(5) Use proper equipment.

2. Handling and Storage of Materials
a. General

Q: What are ways to provide safe storage? (Discuss improper
as well as proper methods.)

A: (1) Segregate as to kind, size, and length.
(2) Place in neat, orderly pile safe from falling.
(3) Provide passageways in storerooms or warehouses.
(4) Collect and dispose of scrap.

Q: What are some of the general requirements for a storage
area? (Develop methods of accomplishment.)

A: (1) Adequate fire extinguishing equipment.
(2) Fire resistant construction.
(3) Located away from other buildings.
(4) Free from spillage.
(5) Well ventilated.
(6) Adequately lighted.
(7) No smoking.

Q: What should he required of dispensing equipment? (De-
velop specific requirements for pumps, cans, funnels, etc.)

A: (1) Clean and free of contamination.
(2) Good condition.
(3) Stored in safe place when not in use.
(4) Identify purpose of equipment.

b. Personal handling
Q: What are some of the factors to be concerned about in

lifting and moving heavy objects? (Illustrate the general
rules for proper lifting.)

A: (1) Proper method.
(2) Possibleback injury and hernia.
(3) Enough people.

c. Lumber
Q: What is the safe method to stack lumber? (Elaborate on

details of each.)
A: (1) Cross-strip or cross-pile stack over 4 ft. high.

6
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(2) Remove nails before stacking.
(3) Ilse two men to handle long or heavy boards.
(-I) Keep piles as level as possible.

Watch !dumbness Of corners.
(I. Sacked materials

Q: What should we watch for in safely storing sacked ma-
terials'? (Develop details for storing such items as cement
and lime.)

A: (1) Height and stability of piles. (Not more than I() sacks
high.)

(2) Strength of supporting members.
(3) Best method of cross-piling and step backs.
(4) Mouth of bags facing center of pile.
(5) Keeping piles level especially during removal.
(6) Condition of storage place.
(7) Wearing proper clothes for protection.
(81 Keeping lime dry to prevent skin burns.

e. Brick and tile
Q: What are the best practices to observe in storing bricks

and tile? (Develop safety reason for each.)
A: (1) Maximum height six feet.

(2) Piles over four feet high should be stepped back.
(3) Freedom from tipping or dislodging.
(4) Stack tile in vertical position.
(5) Don't store on scaffolds or runways.
(6) Stack in such a manner as to make handling easy.
(7) Protect from rain and freezing.

f. Pipe and reinforcing steel
Q: What are the precautionary measures to take in handling

and storing pipe and reinforcing steel? (Explain safe
measures for the two separately as appropriate.)

A: (1) Method of stacking.
(2) Method of removal from stacks.
(3) Use of personnel.
(4) Use of dollies, cranes, pipesticks, etc.
(5) Pipe 2" in diameter or larger should be handled with

mechanical equipment.
Bulk cement and lime

Q: What are we concerned with in safely handling and stor-
ing cement and lime? (Develop details of each.)

A: (1) Posting of "Warning" signs.
(2) Design of bins and hoppers.
(3) Method of entering bins and hoppers.
(4) Respirators and goggles.
(5) Tight-fitting clothing.
(6) Personal cleanliness.

h. Unloading railroad cars
Q: What safety precautions should be taken when unloading

railroad cars?
A: (1) Proper warning signs and signals.

(2) Workmen stay. clear of material being moved by
equipment.

(3) Proper use of gangplank.
(4) Proper method of moving cars.
(5) Chocking of cars.
(6) Use of safety wrenches on drop bottom cars.

g.
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i. Petroleum products
Q: What are the precautions to take in handling and storing

petroleum products? (Develop methods to accomplish
each.)

A: ( Identify containers.
(2) Grounding of containers.

i\ voiding contamination.
(-) Keeping storage area free of accum:;.:ations of spill-

ages. debris. and other hazards.
(5) Storing away from other buildings and compressed

gases.
((i) Proper fire.extinguishing equipment provided.
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QUIZ ON
FLAMMABLE GASES AND LIQUIDS

HANDLING AND STORAGE OF MATERIALS
FIRE HAZARDS

True-False:

1. The basic cause of most accidents is poor planning.

2. A hig cause of hack injury is lifting: therefore, the lifting of heavy loads should he accomp-
lished with hack straight and lifting hy straightening the legs.

3. When removing materials from high piles. tops of piles should he maintained as level as pos-
sible.

4. Cans containing flammable liquids need not he identified as to content if they are Under-
writers' Lahoratories labeled.

5. When stripping form 'umbel, , nails need not he removed or bent down until all stripping has
been completed.

Multiple Choice:

6. The oil house should he a space:
(a) In the opposite end of the building from the office space.
(h) Near the point of greatest usage.
(c) Built of fire-resistant construction.
(d) All of the above.

7. The rules to follow in fueling equipment are:
(a) Shut off the engine.
(h) Have filled fire extinguisher available.
(c) Sand spillages immediately.
(d) Do not smoke when over the gas tank.
(e) All of the above.

8. Keeping equipment well maintained and in a safe condition can best he accomplished hy:
(a) Keeping operating parts well oiled or greased.
(b) Doing all major repair work promptly.
(c) Having a well-organized maintenance system.

9. Flammable liquids should be stored in spaces that are:
(a) Ventilated.
(b) Isolated.
(c) Of fireproof construction.
(d) All of the above.

10. Liquids in unmarked containers should be:
(a) Considered safe for use.
(b) Considered non-flammable.
(c) Considered flammable, toxic, and irritating until otherwise identified.
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ANSWERS TO QUIZ ON
FLAMMABLE GASES AND LIQUIDS
HANDLING AND STORAGE OF MATERIALS
FIRE HAZARDS

1. True.

2. True:

3. True.

4. False.

5. False.

6. c.

7. e.

8. c.

9. d.

10. c.



INSTRUCTOR'S LESSON PLAN

LESSON NO. 7
EXCAVATION AND SHORING,
FLOOR AND WALL OPENINGS,
PIPELINES
2-HOUR CONFERENCE

OBJECTIVES: To provide the construction supervisor with a thorough knowledge of it CdUSOS of drci
dents in the field of excavation and pipe laying and ways to prevent these accidents. Shoring. floor and
wall openings for both excavations and building construction will be stressed.

TEXT: ACC's ;Manual of Accident Prevention in Construction (Excavation and Shoring. Floor and Wall
Openings. Pipelines).

rimE LESSON OUTLINE

INTRODUCTION
How many times have we heard of fatalitn or near fatalities at a

construction site which were caused by the failure to shore for excava-
tion or by inadequate shoring'? The same can be said about failure to oh-
serve safety precautions in laying pipe and inattention to floor and wall
openings in construction. (Cite an appropriate experience relating to the
above.)

This lesson will be in these three fields: 1. Excavation and Shoring: 2.
Pipelines: 3. Floor and Wall Openings.

Since these areas have a high incidence of accidents. each should he
thoroughly explored to see if the reasons for related accidents can be de-
termined and ways found to prevent these accidents.

DEVELOPMENT
1. Excavation and shoring

a. Excavation
Q: Before commencing an operation. what precautionary

measures should be taken? (Discus: methods of handling
the problems to provide for a safe operation.)

A: (1) Check for foundation cracks and uneven settlements.
(2) Check for existing utilities, especially underground.
(3) Check out hauling route and disposal area.

Q: How can we provide for safety around open cuts adjacent
to th, oughfares? (Develop methods.)

A: (1) Barricade and post warning signs.
(2) Lighting during hours of darkness.
(3) Observance of local ordinances.
(4) Proper handling of traffic.

b. Sidewalk and walkway construction
Q: What should we watch for in assuring safe sidewalks to

protect traffic? (Develop details of each with emphasis on
maximum protection for workmen and public.)

A: (1) Use guard rails or fences.
(2) Watch for and shore undermines.
(3) Routing traffic and barricading.
(4) Providingoverhead protection when necessary.
(5) Lighting and proper posting.
(6) Utilizing signalmen.
(7) Bracing when near excavating holes.

Q: How can we provide safe plank walkway? (Develop means
of accomplishing.)

2k65
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A: (1 ) Sturdy lumber free from nails, large knotholes. and
splinters.

(2) Planking should be parallel to the movement of traffic.
(3) Securely fastened down.
(4] Eliminate tripping hazards.
(5) Bevel exposed ends of planks.
(fib Provide steps or ramps for rises.
(7) Cleat steep inclines.
(8] Cover pipes, hoses. power lines. etc.

c. Equipment
Q: What are some of the safety procedures to observe when

operating excavating equipment? (Develop the detailed
methods of accomplishing each.)

A: (1) Only the operator in the cab during the operation.
(2) (Ise mats or heavy planking on soft ground.
(3) Keep workmen away from swing of equipment and

out of buckets.
(4) Watch for need for bracing and shoring to prevent

cave-ins.
(5) Operator should never leave cab when motor clutch

is engaged.
(ti) No one should climb on the boom when machine is

operating.
(71 Keep equipment clean.
(8) Check wear on such items as ropes. drums. and

shackles.
(9) Lifting equipment should be kept on ground or

blocked when not in use.
(M) Moving parts of the machinery should be guarded.
(11) When using electric-powered equipment, check for

proper insulation and guarding of wire.
(12) When equipment is fueled, watch for leaky fuel lines

and storage tanks.
(13) Fire and first-aid equipment should he kept handy

and operator and oiler instructed in their use.
(14) Watch for unsafe storage of gasoline.
(15) Provide necessary ramp and runways.

Q: What is to be considered in the construction of ramps and
runways for equipment? (Discuss reasons for and means of
accomplishing each.)

A: (1) Strength.
(2) Slope and grade.
(3) Minimum width.
(4) Provide towing winch if ramp slope is over 15 degrees.
(5) Guard rails or curbs,

d. Shafts
Q: What are the safety precautions to take in the sinking of

shafts? (Develop the safe procedures,)
A: (1) Guard around the opening.

(2) Protection from falling materials.
(3) Check for hazardous gases and sufficient oxygen for

breathing.
e. Cofferdams

Q: What are some of the safety worries in the construction of
a cofferdam?

A: (1) Design and construction of sufficient size and strength.
(a) Connections.
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(11) Binding of top of sheet piling to pre y ent inw ard
mov(mient.

(2) \leans for rapid personnel exit.
(3) Workmen must wear hard hats.
(4) Tools or loose lumber lying around.

i. Shoring
Q: How do you provide for safe shoring? (Discuss methods

of shoring and minimum requirements included in \Lomat
of Accident Prevention in Construction. AC(;. )

A: (I ) Have solid nearing for sole pieces.
(2) See that lower end of Wage ". d bracing has adequate

bearing.
(3) have diagonal bracing and jacks of suf ;'icient strength.
(4) Properly center load on jacks.

2. Floor and kvall openings
a. Operations

Q: How do we protect the workmen and the public from falls
and falling objects'?

A: (1) By covering or barricading all floor openings over Ian
square inches in area.

(2) By use of guard or safety rails on will openings.
(3) Covered. well lighted xvalkways for public passage.

Q: Where are guard rails, barricades. covered walkways, and
ramps needed?

A: (1) Around floor or wall openings, excavations. or trench-
es where possibility exists of injury to passersby or
damage to equiprfient or material.

h. Requirements
Q: What are the general requirements for floor and wall open-

ing protection?
A: (1) Use sound material for covers, guard rails, and bar-

ricads.
(2) Top guard rail Ireig,ht between 36'' and 42' .
(3) Toe-boards of proper material located close to edge of

platform or opening.
3. Pipelines

a. Trench excavation
Q: What can be done to make trench construction safe? (Stress

caution in preventing cave-ins and discuss characteristics
of soils.)

A: (1) Shore and/or brace when excavating below four feet
unless banks are sloped to angle of repose or in solid
rock, regardless of length of time trench will he open.

(2) Carry shoring and bracing clown with the trench and
keep it up with excavating operation.

(3) Place excavation material at least two feet hack from
top edge of trench.

(4) Keep personnel away from excavating machinery.
(5) Keep workmen separated.
(6) Wear hard hats in trenches.
(7) Wear safety shoes.
(8) Provide ladder every 50 feet.
(9) Utilize sheet piling when in unstable material.

(10) Barricade with lights on open trenches.
I.I. Handling pipe

Q: What is the proper way to handle pipe? (Discuss specific
methods for various sizes, stressing the safety aspects.)

A: (1) Roll from truck using skid.
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i2i I .()))/,,, ploher l 1-w
I se mechdnical equipment 1 plunk's.

String
Q: 1.11,0 Is nt!cessar in makin:2 111.4 strin,2 pips sdf, ' 1.1,)1)

thest
A: I I 'nload pipe from end. maki112

(21 Use special pipe handlinQ tacit,.
Keep dri% irt

141 Lights and harricades where danger to passersh%
exists.

d. Nlachine trenching
Q: That precautions do you take to provide safet with

trenching machines?
A: (1) Don't grease or oil w hile in motion.

(2) Guard moving parts.
(3) Keep unnecessary people away from machinery.
(4) Operations and equipment lighted by night and

flagged by day.
(5) Use safety cans for fueling and ground container to

prevent static electric sparks.
e. Hand trenching

Q: What are some of the hazards in hand trenching opera-
tions'? (Develop ,methods of eliminating hazards.)

A: (1) Men too close together.
(2) Rock or tools falling or sliding into trench.
(3) Pebbles or small stones flying from tires of adjacent

traffic.
(4) Cave-ins.
(5) Inadequate staging or platforms.

f. Pipe laying
Q: What precautions should he taken before laying pipe?
A: Check all sharing. ladders. holes, or shields before use.
Q: What precautions should he taken before working inside a

pipe line?
A: (1) Check fur fire hazard around gas or oil lines.

(2) Check that proper ventilation is provided for work-
men

(3) Never have a person alone in a line unattended. Use
life line.

g. Leaking lines
Q: What is the safest method to uncover a leaking gas or oil

line'? (Stress danger.)
A: (1) Utilize the greatest care.

(2) Purge or dilute affected area.
(3) Use hand tools.
(4) Watch for stone and metals.
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QUIZ ON
EXCAVATING AND SHORING,
FLOOR AND WALL OPENINGS

PIPELINES

xya t hat pedestrian traffic can he protected from eNcavated holes is v ith guard rails.

and protection of underground utilities should be determined before starting any
()_.' excavation operations.

3. C.6'!7(. 11,:!,r openings over 0 sititar,i loot in area should he covered and guarded.

4. 're Htliy protection necessary for a paving breaker operator is gloves.

5. ex(Iiiviiiing in trenches should In! a shovel's length apart.

Ntultiple Choice:

Vhat should he your usual guide ml \viten ;,,,e sh()rin,t! in a deep pipe I. log (Tel atom?
la) Vidth of trench.
II)) \\Tien excessive rain is expected.
ICI Angle of repose ()I' material in trench sides. or trench cut in solid rock.
(di of the above.

7. Vallz\viivs over excavated holes or trenches that are used contimiallY should he Provided with:
la) Guard
II)) Toe-bard.
(c) Lights.
(di All of the above.

0. \Aien heavy excavating equitunent is operated on soft or unstable ground. it is necessary to:
(a) k\'ait until it stops raining.
(b) Ilse flagmen.
lc) I Ise mats or heavy planking tinder equipment.
((II None of above.

U. Shoring and bracing of deep trench should he done:
(a) As soon as the trenching is completed.
II)) Mien required by the safety engineer.
(c) Carrying down with the trench.
(d) Before an expected rain storm.

W. Heavy pipe Nveighing 50 pounds or more should be unloaded from trucks by:
(a) Easing off %vith pick handles.
(b) Mechanical handling.
(c) Rolling off on rope mats.
(d) Any ()I' the above.
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INSTRUCTOR'S LESSON PLAN

LESSON NO. 8
PILE DRIVING
2-HOUR CONFERENCE

OBJECTIVES: To provi,.!e then construction supervisor w ith ,t knowledge of the 11,17,irtf,: 4 1,11-
enabling him to recognize unsafe feare.', And conditions and oe able to rectik them.

TEXT: AC,(:"s of Accident Prevention in (:(wstriictiun (Pile

TIME LESSON OUTLINE

INTRODUCTION
p(;11,, in I a.km w rid ingIn pile driving operat;

deady t ;es. tm toem and their supervisor being alert. skilled. and
experienced. but most of all it depends on their having foresight: on their
always being alert to what could happen next. or how to correct a situa-
tion before getting into it. This course is designed to give the supervisor
a knowledge of the many hazards then could exist and the ways to elimi-
nate or minimize these hazards. Ills Io aware of the hazards will pre-
pare him with the needed foresight.

This knowledge is very important becimse the pile driver supervisor
many times finds himself not only responsible for valuable pieces of
equipment, but also entrusted with the lives of other workmen.

DEVELOPMENT
I. Clothing

Q: What clothes should workmen wear when handling piles:'
(Discuss the importance of each and the Occasions when
they should be worn.)

A: (1) Heavy gloves,
(21 Safety shoes.
(3) Shin and foot guards.
(4) Hard hat.

9 Unloading
Q: What are two common way:, of unloading piles from train

cars? (Develop safe method of accomplishing task by both
methods.)

A: (1) Winch.
(2) Hand.

3. Preparing (Wood)
Q: What are some safe measures that should be taken in pre-

paring wood piles?
A: (1) Men trimming or pointing piles should he spread out

and should watch for flying chips.
(2) Place driving cap on pile before lifting into position.

4. Positioning
Q: What are the precautions to take in positioning piles? (De-

velofi details of each.)
A: (1) Have only necessary people in area.

(2) Arrange piles in the order they %%ill be driven.
(3) I lave driving end of pile nearest operator.
(4) Use tagline for steadying pile.
(5) Make sure machine is stable.

5. Driving
Q: How can the pile driving operation be made safe? (De-

velop detailed methods,)

2x.71.

AIDS



TIME LESSON OUTLINE AIDS

A: 11 t;oili, 111,111 )1! I, ;111H:L2. h,11111

pih trld inside
('21. I .s pipes for
1"..1) experienced.
141 Kecp nt,,01%
111 Prt)1.ti tr+Irn
Ito (;11,arti au,iiiist in; lir. 4,7(c
(71 \v,dr pno,ctivt, cdt-

t, ,1, sit.tfttH' I 's
111,111.

uipment
Q: What measures should he taken 10 make the equipment

safe? (Develop reasons and methods.'
A: (1 1lavet moving parts enclosed.

12 Keep in good condition. He especially
boilers. drums. and brakes.

(:3 Have strong ladder securely fastened to entire height
of rip.

14 Keep steam or air hoses securely fastened too hammer.
15 Avoid blowing down lines %yhen personnel are near.
If) Bate Stearn or air supply line shutoff valve in reach

of operator,
17 Use metal-armored hose,
(8 Keep hose in good condition. watch couplings.
(9 \Vatch fur necessity for gu\ s, mats. and cribbing.

(1(1 liave a good inspection and maintenance system.
(11 I)ont make repairs while equipment is operating.
(12 Whey. equipment is shut iloyvn. relieve pressures. lov,-

er hammer. and block.



True- False;

\.% ht`Ti tit OA ,1

',,,Irl'is:,Z1';,;11 jt+t
I jilt o,f (isirn

v, hit Hs. old dyi,, III piit.41r11
Flt'

4. 'the htY, 1.41 1,1;if (ii, Vtq' (Hi pile it is set into position.
5. \Vhi,ntlriviTi::: steel shed Imo rig should be used for setting and another for driving.

Multiple Choice:

QUIZ ON
PILE DRIVING

171,, 11) 111 ,i! ID' ;Hit' nov%.

G. All men handling piles should ear
lit) Iltrdv. t-tiovos
(lit Solely shoes.
(c) }lard hats.
tilt All of the ihm e.

The best way to unload les from the side of a railroad t:ar when most of the supports havebeen released is:
(a) lump back and stand clear.
(h) Prop timber on side being unloaded and use jack to release timber(ct 1 .!;c temporary manila rope h,:dd on opposite sid,

,Ahere pl., are being unloadedand release rope with caution
(d) Any of the above.

a. Removal of cofferdam piles is very hazardous. These hazards are:(a) Breakage of extractor hook or cables.(h) Bending of boom or overturning of machinery.Screwbolt coming out of extractor pin.(d) All of the above.

9. Vhen pile driving apparatus is required to work in soft soil. the following should he used:(a) Mats.
Oil Cribbing.
(c) Guying.
(d) All of the above.

It is important to maintain a cofferdam by building and maintaining a substantial berm:(a) On the upstream side.
(b) Alongside.
(c) At the outer ends.
(d) All of above locations.
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INSTRUCTOR'S LESSON PLAN

LESSON NO. 9
MARINE EQUIPMENT
2-HOUR CONFERENCE

OBJECTIVES: To provide t th, ha/Al d,..
enabli m2 him 1+) 1111,-,it leatur44s and :onditions and to i'.(.tit% them.

TEXT: .1(;(..,-, NI,Inu,11 tit Pn.,.ntifm in Lonstruoton i Di int.!. Marine Equipment i.

TIME LESSON OUTLINE

INTRODUCTION

Many times the safety of a marine operation is dependent on the
alertness i:nd knowledge of the supervisor of the operation. This lesson
will provide the supervisor with a knowledge of the many and probable
hazards and show ..\-ays to eliminate or minimize them. ((:ite an interest-
ing and appropriate example of the above.)

DEVELOPMENT

1. Marine Operation
a. Personnel safety

Q: What are some of the things that should be provided to
make it safe for personnel working above water? (Discuss
details for use of each.)

A: (1) Life lines with ring buoys.
(2) Skiff or personnel boat.
(3) Secure gangplank provided with cleats and handrails.
(4) U.S. Coast Guard approved life vests.
(5) Hard hats and proper eye protection.

Q: When should life preserver vests be worn? (Discuss each
and discuss method of testing vest.)

A: When in or on:
(1) Small open craft.
(2) Floating pipe line.
(3) Barges and floating plant not protected with guard-

rails.
(4) Structures extending over water.
(5) Vessel, when working alone at night and drowning

hazard exists.
h. Setting and driving steel piles

Q: Besides measures taken to protect personnel just covered.
what other safety measures should he taken in setting and
driving interlocking steel sheet piling in water?

A: (1) Tagline lower end of piles.
(2) Use foot stirrups over top of adjacent pile when set-

ting.
(3) Wear gloves in handling piles.
(4) Keep unnecessary personnel away from operation.
(5) Watch where hands are placed in guiding piles.
(6) Use different rigs for setting and driving whenever

practicable.
(7) Watch to keep parts of the body from between piles.
(8) Brace bottom of sections when involved with current.

c. Cofferdams, placement and use
Q: How do we maintain safe cofferdams and protect person-

AIDS
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net working in them? (Develop best methods to ac-
complish.)

A: ( ) Frequent inspection of washouts.
(2j Adequate pumping Cd p ti OS.

(3) Stairways for emergencies.
(4) I lave life preservers and personnel boats available.

(I. Cofferdam removal
Q: Why is the removal operation so hazardous? (I)evelop

ways to minimize the hazards.)
A: (1) Piles become rusty and joints are filled %dill dirt.

(2) Deformed piles.
(3) Strain placed on extractor hook, cables, and boom.
(4) Current.

2. Marine Equipment
a. General

Q: What makers marine eqiiipmeni such as barges. dredges,
quarterhoats and power-propelled boats safe'?

A: (1) Experienced crew.
(2) Life preserver vest for each person.
(3) Adequate and proper type fire extinguishers.
(4) Adequate guard rails.

h. Clothing
Q: What are sonic of the types of protective equipment and

clothing that should he worn when working on marine
equipment? (Discuss when each is applicable.)

A: (1) Hard hats. (Dielectric recommended.)
(2) Proper eye protection.
(3) Special shoes.

(a) Nonskid soles.
(b) Safety toes.
(c) Metal-free heel and toe plates.

(4) Work gloves.
c. Fire hazards

Q: What are the hest ways to protect marine equipment from
damage by fire? (Develop specifics of each and use in-
spection checklist in AGC's Accident Prevention Manual.)

A: ('I) Make continuous inspections for:
(a) Filled fire extinguishers of adequate number and

type.
(b) Extinguishers located in prominent, accessible

places.
(c) Gasoline and oil fumes.
(d) Method of containing or valving-off the above.
(e) Adequate ventilation.

(2) Provide drill at least once a month and educate crew
in method of spreading the alarm and putting out the
fire.

(3) Prohibit smoking in unsafe areas.
d. Dredges

Q: What are the precautionary measures to be taken to make
a dredge and its operators safe'? (Explain proper method
of accomplishing.)

A: (1) Inspect ropes, cables, chains, buckets, cutterheads,
bridles, sheaves, and fittings regularly for worn or
broken parts and report findings to supervisor.

(2) Shut down machine for oiling, greasing, and repairing.
(3) Keep unnecessary persons from entering gear rooms
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TIME. LESSON OUTLINE
and provide safe procedure of lockout and communi-
cations.

(4) Priivi(Ie necessary rigid and sturdy handrails with
walkways.

(5) \Vein' proper clothes and use proper methods when
handling pipes and equipment,

)6) Use care in locating underwater cables, pipelines, and
other hazards.

(7) Use care when working in polluted or toxic waters that
contaminated equipment or parts are thoroughly
flushed clean before working on them.

e. Derricks
Q: What are the precautionary measures to be taken to make

a derrick boat and its operations safe'? (Explain best meth-
ods of accomplishing.)

A: (1) Wear proper protective clothes.
(2) Keep deck clean.
(3) Keep items such as hooks, slings. cables, and sheaves

in good condition.
(4) Have one man at one location give the standard

signals to hoist operator.
(5) Use tag lines on nnwieldy loads.
((1) Don't allow workmen to stand under loads.
(7) When taking strain off of a load, hold hooks or slings

in plac.. with a short stick.
(8) Shul down machinery for oiling, greasing, and re-

pairing.
f. Power boats, quarter boats, and small craft

Q: What are the general safety requirements for most small
Craft such as barges. powerboats, quarterboats, etc.'? (Elab-
orate only on now items and difference in requirements
from those listed previously.)

A: (1) Use life vest and nonskid type shoes.
(2) Keep decks and walking space clean and free from

grease, oil, and debris,
(3) Watch for the hazardous storin:; and handling of fuels

and lubricants.
(4) Don't allow stumbling hazards ,o exist.
(5) Equip boats with bails, preservers, life vests, boat

hooks, lines, lights, oars, and other useful emergency
equipment.

(6) Forbid smoking around flammable material and use
cf leaky fuel hoses, funnels, and cans.

(7) Flush and vent area containing flammable materials
before welding or cutting.

(8) Provide necessary guardrails for personnel.
(9) Keep ladders and stairways lighted and clean from

debris.
(10) Maintain sanitary facilities and drinking water.
(11) Provide proper lighting and ventilation in living

quarters.
(12) Prevent personnel from jumping to and from boats,
(13) Operate crafts by navigational rules and regulations.,g,
(14) Provide safety boat or personnel carriers and keep

personnel informed of their application for emergen-
cy use.

(15) Make continual inspection of all of the above,
(16) Provide adequate access facilities for servicing or re-

pairing sheaves and fittings in a free fall area,
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QUIZ ON
F ILE DRIVING, MARINE EQUIPMENT

True-False:

I. r(angplanks \\.ith handrails are not necessary w.hen boarding floating rigs or crossing between
barges if they are within a couple of feet of each other.

2. Railings should he 42 inches high.

3. All craft should he lighted in accordance with the applicable navigational rules and regulations.

4. The hest type of gloves to wear when handling pipes and cables is cotton.

5. Floating pipe lines should he provided with walkways a minimum of 20 inches wide.

Multiple Choice:

G. Derrick crewmen, exposed to normal hazards of deck operations, should wear:
(a) !lard hats.
(I)) latather-palm gloves,
(c) Life vests.
((I) All of the above,

Life preservers should always he worn when working with a crew:
(a) Inside a quarterboat,
(h) In the galley,
(c) Where and when drowning hazard exists.
(d) None of the above,

8. Railing should he provided on barges and boats at:
(a) Outer G inches of deck.
(b) Open hatches,
(c) Ladders.
(d) All of the above.

9. Safety committees should be organized aboard dredges, large tugs, and other craft with rela-
tively large permanent crews. Usually the person to head these committees is the:

(a) Safety supervisor,
(h) Captain or mate.
(c) Engineer.
(d) Any of the above.

10. Life preserver vests should he capable of floating a helpless person face up in fresh water. To
assure that the vest is adequate, it should ho tested:

(a) Every 2 years,
(b) At frequent intervals.
(c) Every year,
(d) None of the above,
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ANSWERS TO QUIZ ON
PILE DRIVING, MARINE EQUIPMENT

I. False.

2. False.

3. True.

4. ralso.

5. True.

(i. (I.

7.

8. (1.

9. (I.

1(1. 1).



INSTRUCTOR'S LESSON PLAN

LESSON NO. 10
CONCRETE CONSTRUCTION
STEEL ERECTION
POWDER ACTUATED TOOLS
SAFETY NETS
2-HOUR CONFERENCE

OBJECTIVES: To provide the construction supervisor with a better knowledge of the accident prevention
measures that should be taken in working vith concrete, masonry, and steel construction, and \\lien work-
ing with powder actuated tools,

TEXT: AGC's Manual of Accident Prevention in Construction (Concrete Construction, Steel Erection, Ex-
plosives, Powder Actuated Tools).

TIME LESSON OUTLINE

INTRODUCTION
Many millions of dollars are spent each year on construction utilizing

the materials to be covered by this lessonconcrete, masonry, and steel.
As it general rule, these materials become a part of a structure without

being involved in a fatality: and the only injuries usually involve those
workers whose attitude is that there is nothing hazardous about working
with these materials.

Awareness of the hazard will usually eliminate the accident. Develop-
ing means to provide safe construction when utilizing these materials will
be the goal of this lesson.

DEVELOPMENT
1. Concrete Construction

a. Clothing
Q: How do we keep from harming the body when handling

cement? (Develop applicability.)
A: (1) Cleanliness.

(2) Goggles.
(3) Durable, close-fitting clothing, with snug wrist, ankle,

and neck bands.
(4) Protective cream.

b. Forms
Q: What do we consider in selecting forming lumber supports?

(Develop details.)
A: (1) Loading factors.

(2) Spans.
(3) Setting temperature.
(4) Rate of pour.
(5) Working loads.

Q: What are the safety hazards in a forming operation? (De-
velop ways of preventing these.)

A: (1) Poor housekeeping.
(2) Falling objects.
(3) Poor scaffolding.
(4) Workmen falling.
(5) Inadequate walkwayS and form scaffolding.

c. Shoring
Q: What makes good shoring for supporting concrete forms?

(Discuss general or specific method as needed for the class.)
. A: (1) Conformance with design.

(2) Proper approved materials,
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;3) Adequate footings.
(4) Erect and maintain in 1)1111111).
(5) Properly bolted when required.
(6) Securely locked.
(7) Securely braced.
(8) Prots,icted from damage.
(9) 'Wald) and wedge during placement operation.

(I. Removal of forms and shoring
Q: I low can we make a safe operation of the removal of forms

and shoring? (Develop necessity and procedures.)
A: (1) Test for strength of concrete.

(2) Personnel wearing proper clothing and protections.
(3) Centering well supported.
(4) Watching for backlash when cutting wires under ten-

sion.
(5) Using safety belts and lines when scaffolding is im-

practicable.
(6) Care in final release and rigging of forms.
(7) Adequate tying off and utilizing of hand lines on panel

forms,
e. Towers. chutes, and spouts

Q: What do we consider in the construction and operation of
good strong towers, climes, and spouts? (Develop methods.)

A: (1) Carefully built.
(2) Supporting.
(3) Guying.
(4) Kept in good repair.
(5) Flushing out at the end of each run.
(6) Barricade below spouts.

f. Equipment
Q: What should be watched for to assure safe operation of

equipment such :is cranes, mixers, pavers, trucks, buggies,
and concrete hatching and screening plants? (Stress safety
features necessary for each type of equipment.)

A: (1) Careful planning and laying out of operation.
(2) Maintaining equipment in good condition.
(3) Alert and active operators.
(4) Keeping workmen out of the wrong places.
(5) Necessary signalmen.
(6) Loud warning bells or horns.
(7) Guards around moving parts.
(8) Deep-throated hooks with swivel and safety latches

in lifting cables.
(9) Prevent waste from accumulating.

(10) Inspect equipment daily, watching ropes and sheaves.
(11) Keep equipment clean.
(12) Buggy operator wears guards.
(13) Check lifting capacities of lifting equipment.
(14) Check concrete buckets, hoppers, tremies, etc.

g. Runways
Q: What are the requirements for safe runways? (Develop best

ways to accomplish.)
A: (1) Strongly built.

(2) Well supported.
(3) Smooth surface.
(4) Sufficient width.
(5) Inclines provided with railing and cleats.
(6) Kept free of ice, snow, grease, mud, etc.
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h. Tilt-up and preformed members
Q: What are the hazards in a tilt-up and preforming operation?

(Explain operations and develop details.)
A: I I) Organizing and planning safe operation is lacking.

(2) Overstraining equipment.
(3) Mishandling of slab.
(4) Signalman not provided.
(5) Inadequate lift attachment.
(6) Improper hooks and slings.
(7) Workmen under or near slab while it is being tilted.
(8) Slab not adequately braced in place.
(9) I3racing removed before slab is securely supported.

i. Lift-slab
Q: How can a lift-slab operation he made safe? (Develop

methods and explain operation when necessary.)
A: (1) Have knowledgeable engineer or architect.

(2) Keep columns reasonably plumb.
(3) Lift uniformly.
(4) Use scaffolding and shoring when necessary.
(5) Brace and guy for sway.
(6) inspect before releasing load.

j. Slip forms
Q: What is dangerous about slip forming concrete? (Develop

safe methods.)
A: (1) Lifting devices not adequately or uniformly spaced.

(2) Scaffolds and platform don't provide adequate pro-
tection.

(3) Lifting devices not provided with automatic holding.
(4) Forms moved before concrete obtains sufficient

strength.
(5) Lifting not steady and uniform.
(6) Forms not securely locked.
(7) Careless workmen.

k. Prestressed concrete
Q: What safety precautions should be taken in the manufac-

turing of prestressed concrete? (Discuss ways to imple-
ment.)

A: (1) Keep area clean.
(2) Use experienced personnel
(3) Continually inspect equipment for wear and tear.
(4) Use extreme care in cleaning and keeping equipment

clean.
(5) Use extreme caution in all operations involving stress-

ing equipment.
(6) Keep anchor turned up close to anchor plate.
(7) Watch where workers are with respect to the jacking

operation.
Q: How should prestressed units be moved? (Discuss reasons

and detail methods.)
A: (1) By specific picking points.

(2) Usually avoid handling by middle of the beam.
(3) Keep braced during transportation.
(4) Keep member upright.

Q: To assure safety in the erection of the prestressed unit.
what should be checked? (Develop detailed methods.)

A: (1) Equipment.
(2) Reach of crane.
(3) Capacity of lifting machine for radius to be used.
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(4) Lift ees.
15) Use of spreader bar.
(0) Personnel under members.
(7) Signaling of lifting operation.
(ti) Electrica). %Ores that could touch equipment.
(0) Guying and bracing of members.

I. Cold weather concreting
Q: Vhat makes cold weather concreting hazardous:' tHe-

velop best methods of protecting concrete.)
A: (1) Fire hazard from heater.

(2) Inadequate ventilation and lighting when covered.
2. Steel Erection

a. Riveting
Q: What precautionary measures should be taken to make

riveting safe? (Develop the measures.)
A: (1) Care in throwing rivets to prevent falling. striking, or

burning of persons or property.
(2) Secure snaps and plungers of pneumatic hunters.
(3) Constantly inspect nozzle of hammer.
(4) Use canvas, leather, or rope slings fur riveting dol-

lies,
(5) Keep rivets. dollies, wrenches. etc., in boxes.
(6) Prevent fires from riveters and rivet heaters.
(7) Use soft-wood, false-bottomed. cone-shaped pails.

b. Flooring
Q: Why is temporary flooring necessary in steel skeleton

structures? (Develop detail of safe floor construction and
use of net when flooring is not practical.)

A: (1) Protection for those below.
(2) Solid flooring for workers.
(3) Limiting fall.

c. Miscellaneous
Q: What are other safety precautions to take in working with

steel? (Develop details.)
A: (1) Secure bundles of material before hoisting.

(2) Do not allow hoisting or lowering of personnel with
erection equipment.

(3) Securely bolt pieces before taking off line.
(4) Secure side of cross brace trusses until they are per-

manently braced.
(5) Prevent overstraining of chains or slings.
(6) Carefully and frequently inspect equipment.
(7) Do not allow materials to he hoisted before they are

needed,
(8) Watch for power line that tna, come into contact with

cranes or derricks.
3. Powder Actuated Tools

a. Operator and equipment
Q: What are the safety features that should he examined about

the equipment and its operator? (Develop the details of
each.)

A: (1) Trained and qualified operator.
(2) Operator wears face and eye protection as needed.
(3) Check for defective or malfunctioning tools,
(4) Guard or jig is provided to confine flying particles.

and tool is incapable of being fired without it.
(5) Tool operates only when there is a pressure against it.
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(ti) Tool wont operate if there IS too inoch tilt of liedring
surface.

)7) 'Fool will fire only when it is in correct position.
18) Tool fires by two separate and distinct operations.

IL I 50
Q: What shuuld be checked before and during firing opera-

tion'? (Develop safety hazards of each.)
A: (I Use tools, fasteners, and powder as recommended by

by the manufacturer.
(2) Test tools before each use.

Material at which firing is directed.
(4) Breakage of edge of material and ricochets are pos-

sible.
(5) Studs may go completely through the material.
(Ii) Explosive or flammable atmosphere.
(7) Knowledge of corrective action required when tool

misfires and jamming results.
(8) Load tool only when it is to be use(l.
(9) Proper handling of tool.

(10) Secure to prevent unauthorized possession.
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OU '2 ON
CONCRETE CONSTRUCTION

STEEL ERECTION
POWDER ACTIVATED TOOLS

SAFETY NETS
True-False:

I. Size of concrete-forming member is dependent solely on the height of the concrete to he placed.

2. Buckets or cm-icrele pavers should he provided with alarm hells.

3. I fandles of concrete buggies should be counterbalanced with loose weights for ease of handling
the buggies.

4. Prestressed concrete member s'iould usually he handled and supported at the middle point.

5. In placing concrete on a roof, the best signaling method is to Lave one man signaling for the
raising of the bucket and another for the lowering and positioning,

Multiple Choice:

ti. In lifting; concrete, the equjpment operator, to provide maximum safety, should be concerned
with:

(a) Cable clamps and hooks.
(b) Capacity of equipment.
(01 Safe reach of equipment.
(d) All of the above.

7, When erecting steel trusses, they should he:
(a) Temporarily fastened at ends after the line is taken off.
(h) Side or cross-braced until permanent braces are installed,
(c) Set in place and anchored later when permanent braces can be installed.
(d) Securely anchored on one end.

8. The requirement that should govern the need for safety nets is:
(a) Workmen working alone.
(h) Type of surface under working area.
(c) Working area is higher than 25 feet.
(d) All of the above.

9. Workmen should be permitted to ride hoisting steel:
(a ) When traveling a short distance.
(b) When place of location of steel is hard tr, get to by other means.
(c) If steel is a large member that would not he likely to be off-balanced.
(d) Never.

10. Runways for concrete buggies should he built with:
(a) Even supports.
(b) Smooth surfaces.
(c) Handrails at inclines.
(d) All of the above.
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CONCRETE CONSTRUCTION
STEEL ERECTION

1. I'a

2. "1

3. Valse.

4. False.

5. False.

G. (I,

7. a, or O.

8, C.

9. d.

10. d.



INSTRUCTOR'S LESSON PLAN

LESSON NO. 11
HOISTS, CRANES & DERRICKS
2-HOUR CONFERENCE

OBJECTIVES: To teach the construction supervisor the hazards in working on and around mobile cranes,
derricks, and tower cranes and how to minimize or control these hazards,

TEXT: AGC's Manual of Accident Prevention in Construction (Mobile Cranes, Derricks, and 'Tower
Cranes'.

TIME LESSON OUTLINE
INTRODUCTION

The handling of heavy loads and the raising of materials to higher
levels requires the use of (ILO pm-nt such as mobile cranes, derricks, and
tower cranes. The operation of the equipment presents many hazards.

This lesson will he devoted to discussing these hazards and the
methods and means by which they can be reduced.

DEVELOPMENT
I. Hoists

Q: What are the three most important considerations for the
safe operations of hoisting equipment?

A: (1) Selection of qualified, able-bodied operators.
(2) Adequate training and supervision of operators.
(3) Good maintenance of equipment.

2. Mobile Cranes
Q: What are the dangers of crane operation?
A: (1) Necessary signals not provided or confusing.

(2) Crane overturning.
(3) improper or inadequate slings.
(4) Needed (ugh nes not used.
(5) Workmen riding loads.
(6) Improper lifting of loatis.
(7) Workmen jumping from moving crane.
(8) Crane contacting electrical lines.
(9) Crane not secured when shut down.

(10) Leaving the crane with a suspended load.
3. Derricks

a. Guy derricks
Q: What do we look for in checking a guyed derrick? (Develop

details of installation and importance of frequent inspec-
tion.)

A: (1) Well anchored.
(2) Securely braced.
(3) Good foundation.
(4) Secure anchorage for guy lines.
(5) Sufficient horizontal sboring securely anchored

against foot block.
(6) Cracks or wear on gudgeon pin.
(7) Regular oiling of gudgeon pin, sheave pin, and foot

bearing.
(8) Boom lowered when not working.
(9) Double sets of bolts to fasten legs of a stiff leg der-

rick.
(10) Gooseneck or spider held down with string holding

down guys.

2287

AIDS



TIME LESSON OUTLINE

1). Stiff leg derrick
Q: arc the special considerations for stiff log derricks!'

(Describe structure, i(ses. and recautions.)
A: (1) \Veighting should be adequate and secure.

(2) Special precautions needed when boom is longer than
mast.

c. Gin poles
Q: I Imv should a gin pole be sel so as 1. he safe? (Discuss sole

usages.)
A: (I) I1se select limber, sound and free of knots.

(2) Securely fasten at bottom.
(3) /Nnclior at least one half distance of height of pole

from base.
(4) Secure end of guy lines %yell.
(5) Provide at least four guys equally spaced.
(ti) Avoid splicing but if it is necessary use:

(a) Four foot planking.
(b) Boll all four sides.
(c) Guy at splice point.

d. Slings
Q: kVhat do we look for in a good sling and what is the proper

use of slings? (Stress importance of one man being tespon-
sible for condition of slings.)

A: [I) Lubrication of vire.
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QUIZ ON
HOISTS, CRANES AND DERRICKS

True-False:

1. Shaftways should be enclosed at each floor with a roiling.

2. Watch for kinks in wire rope hocanse this is one of the most common CilUSOS of failure.

1. It is side to ride on bucket handling coma ete and other material if there is a place to secure
yourself and if the bucket isn't raised over 25 feet.

4. The use of a whistle is the best vva,.; to signal the hoist operator.

5. The safely of a crane is dependent on the capacity of load as vell as tin operating boom
angle.

Multiple Choice:

Ii. Wire rope used for hoisting should be inspected at least once a week and rope use discon-
tinned if there is:

(a) Marked signs of corrosion.
(h) Two per cent of the total wires broken in any running foot.
(c) Wires on the crown of the strands are worn down to 15'A of their area.
(d) Any of the above.

7. When handling a load with a crane, to make the operation safe:
(a) hook should be on the side of the load being lifted.
(b) Shackle or moused hook should he used with a swinging bucket.
(c) Use of a tagline should be avoided.
(dl All of the above measures should be employed.

8. The distance that should be maintained between electrical power lines and the crane boom
is:

(a) Minimum of 2 feet.
(b) Dependent on current in the line.
(c) Minimum of 6 f.
(d) A few inches. since the electricity is harmless to the operator.

9. In securing cranes at night, the operator should leave:
(a) Boom raised.
(b) Controls unlocked.
(c) Gear in high.
RI) On firm and secure ground.

10. The proper use of slings is very important. The sling:
(a) Should be used until completely worn out.
(b) Should be wrapped around the materials so as to conform to the sharp corners.
(c) Should be kept dry of all liquids.
(d) Eye splices should have thimbles in them.
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ANSWERS TO QUIZ ON
HOISTS, CRANES AND DERRICKS

1. False.

2. True.

3.

4. False.

5. True.

,i. a.

7. b.

B. c.

9. d.

10. d.
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INSTRUCTOR'S LESSON PLAN

LESSON NO. 12
TRAFFIC CONTROL
2-HOUR CONFERENCE

OBJECTIVES; To 'teach h.. means for planning and controlling traffic during the construction of high-
ways and streets, stressing the various methods of handling traffic. and eliminating interference betxveen
traffic and construction operations.

TEXT: A(;(:'s 11;11 of Accident Prevention in Construction !"traffic Lontrolt.

TIME LESSON OUTLINE

INTRODUCTION

Street and highway construction poses a greater variety of safety
problems than most other fields of heavy construction. The main reason
for this is that the construction work area is either shared by or in close
proximity to public traffic. The workman finds the hazards fivefold: the
public. his fellow workmen, equipment and materials, public utilities.
and the completed work. There always exists the problem of how the
work can he most economically accomplished in the safest way %vith the
most convenience to the contractor and the least inconvenience to the
public.

The purpose of these lessons is to provide the knowledge that %vill
help r' Ake the solution to the problem easier and also reduce the number
of accidents by milking workmen aware of the hazards and of the ways to
eliminate or prevent them.

DEVELOPMENT

1. Planning
Q: What are the considerations in planning a safe job? (Dis-

cuss importance of thorough planning, yvays to accom-
plish the safest job, and rules for traffic signs, lighting.
marking, barricades. etc.)

A: (1) Protection of workmen.
(2) Protection of public.
(3) The least incon\ nience to the public.
(4) Amount and composition of traffic.
(5) job conditions:

(a) Approach speed...
(b) Sight limitations.
(c) Complicated intersections.
(d) Roadside conditions.

(6) Need for:
(a) Safety, direction, and warning devices.
(h) Lighting and marking.
(c) Barricades.
(d) Flagmen.

Q: What should he investigated in determining the qualifica-
tions of a flagman? (Discuss qualities of each.)

A: (1) Average or better intelligence.
(2) Physical condition.
(3) Alertness.
(4) Courteous but firm manner.
(5) Appearance.
(6) Personality and mannerisms.
(7) Sense of responsibility.
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Q: \Vim: should lee the requirements fora flagfmtiv !Develop
specifics. I

A: (1) Wear suitable clothing . especialk at MOIL
(21 I.;se large. clear, appropriate Flie2s.
(3) Use lights at night.
(-1) See Nvorkmen and dquipment and know their activi-

ties.
(5) Make himself seen soon enough.
(61 Know where to stand.
(7) Know how to handle traffic flags, paddles. and lan-

terns.
181 Know how to inform drivers of reasons.
101 Stay with the job.

(It)) Know traffic signals.
2. Application of Signs and Devices

a. Barricades
Q: What are the types of barricades and fence.' (Develop de-

tails and application of each.)
A: (1) Fence barricades.

(2) Horse barricades.
(3) Pedestrian fence.
(4) Flexible cones.

b. Lights and marking device:,;
Q: What are the types of lighting and marking devices? (De-

velop details and applications.)
A: (1) Reflective sheeting.

(2) Reflector buttons.
(3) Reflective paint.
(4) Battery operated lights.
(5) Electric lights.
(6) Lanterns.

c. Marking
Q: What is the purpose of marking traffic area? (Develop

necessity of application and methods.)
A: (1) Advance warning.

(2) Instructions or specific warning.
(3) Point of application.
(4) Termination.

d. Detours
Q: Flow could you apply the above marking for detours? (Dis-

cuss information . ' should be included on marking and
appropriate time , 1111

A: (1) Advance-500 feet.
(2) Intersectionsnear turn.
(3) Point of applicationhalf-mile intervals.
(4) Termination-75 to 11)0 fee! beyond.
(5) One-way traffic.

Q: What should be the guide for requiring and handling one-
way traffic? (Develop problem areas and solutions.)

A: (1) Roadway less than 18 feet wide.
(2) No detour route available.
(3) Length of one-way section.
(4) Speed traffic can maintain.
(5) Maximum waiting time for vehicles.

3. Equipment
Q: When is road construction equipment.hazardeus to traffic?

(Discuss importance of controlling construction equipment
and traffic.)
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TIME LESSON OUTLINE

A: (At )til I I id !rat I
(_) ( : ssi 11,2

4. 1 rhan Construction
Q: In urban areas,..:. space for construction activities is often

limited. What steps can he taken to minimize the traffic in-
terference prohlem? (Develop methods.)

A: (1) Provide storage off site.
(2) Prompt removal of anything not in use.
(3) Work nights and off-peak times.
(4) [Ise combination detour and one-way traffic.

Q: What are some differences in traffic problems in urban and
count ry xvork?

A: (1) Intensity of light.
(2) Spacing of signs and warnings.
(3) Visibility of signs.
(4) Consult with mass transit company about rerouting.
(5) Close liaison with traffic authorities.

5. Location of Traffic Control Devices
Q: What governs the location of traffic control devices?
A: (1) Knowledge of conditions.

(2) Laws and regulations.
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QUIZ ON
TRAFFIC CONTROL

True-False:

1. Only one good sign properly installed is necessary for marking construction zones.

2. At crossings where there is a flagman, private vehicles should be.given the right-of-way over
construction equipment.

3. In order that signs may ne comprehended and executed safely. the should he limited to three
or four words.

4. Advance warning signs should he placed only at project limits.

5. The lighting intensity on urban construction work should usually he higher than in rural areas.

Multiple Choice:

B. In planning the safety of a road construction job, it is not necessary to know the:
(a) Complexity of the nearest intersection.
(b) Approaching traffic speed.
(c) Local laws and regulations.
(d) Volume of traffic.

. To assure that signs are in proper position. clean. and legible to traffic, they should he:
(a) Mounted on rigid post in the middle of the road so la! maintenance will not he neces-

sary.
(b) Inspected daily.
(c) Mounted 8 feet high.
(d) Installed within a couple of feet to the right of thee traffic lane.

8. One-way traffic should be required when road is:
(a) Dusty.
(h) Used by trucks.
(c) Less than 18 feet wide.
(d) Being crossed by equipment.

9. For controlling traffic, the flagman should use:
(a) Yellow or yellow-and-white flag in daylight.
(b) A white lantern at night.
(c) Red clothes in daylight.
(d) Dark clothes at night.

10. In planning for a safe job. the contractor should consider:
(a) Protection of public,
(b) Protection of workmen.
(c) Convenience to the public.
(d) All of the above plus protection of equipment and materials.
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ANSWERS TO QUIZ ON
TRAFFIC CONTROL

1. Fake.

Lt. True.

3. True.

4. Falsc.

. True.

(i. a.

7. I).

8. C.

9. C.

10. (I.



INSTRUCTOR'S LESSON PLAN

LESSON NO. 13
HEAVY EQUIPMENT. MOTOR TRUCKS.
GARAGES AND REPAIR SHOPS
2-HOUR CONFERENCE

OBJECTIVES: To teio:11 construction sopervisor personnel the safet- precautions applicable to heavy
equipment. trucks. garages. and shops, the hazads and imsale practices. ..,nd t.;te \\,1\ ,o:-

Li(11!slts in ihese

TEXT: AGC's Nlanual of Accident Prevention in Construction tEarth Nlovin2 and handling Equipment.
Nlotor Vehicles. Equipment Nlaintenaie:01.

TIME LESSON OUTLINE

INTRODUCTION
Accidents with construction equipment and trucks are generally

!aitised by inadequately qualified operators and inadequate maintenance,
The equipment supervisor should carefully select his oporittors and
should instruct them in the safety precaulions th...:y must observe. Ile
should see toil that the manufacturers' maintenance recommendations
are folio \ved.

In this lesson \ve \yin discuss the safety precautions necessary in
equipment operation as well as some of the safety precautions \\inch
should to observed in garages and repair shops.

DEVELOPMENT
1. Heavy ;.:quipment

a. General
Q: Often accidents are caused by inadequately planning the

layout for the construction site. What should be considered
when laying out roads for equipment? (Develop specifics.)

A: (1) Adequate width.
(2) Minimum grade.
(3) Proper means for maintai
(4) Utilities, particularly high-voltage lines.
(5) Traffic flow plan.

Q: Since all roads often become dusty and hazardous, what
can he done to eliminate this problem? (Dove! 1) hest
methods.)

A: (1) Sprinkle.
(2) Water.
(3) Treat chemically.

Q: What characteristics should be expected of an equipment
operator? (Develop significance of each and methods of
determining.)

A: (1) Active.
(2) Ahle-bodied.
13) Possess visual acuity.
(4) Trained and qualified.
(5) Know the hazards of his work.

Q: All equipment should be maintained in good working
order. What are some of the parts that should he checked
each day? (Develop details of checks.)

A: (1) Motor.
. (2) Chassis.
(3) Blades.
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TIME LESSON OUTLINE AIDS

141

151 Trat.ks.
itii Transmis,ien.
(71 11\ draulic mechanisms.
(81 Sheaves and wire rope.
(9) Wheel and motor bolts,

(101 Steering linkage.
Q: What should ou be watching and checking to assure that

an equipment operator is performing a salt job? (Stress,
necessity for continual patrol to assure operators are sated

A: (1) Proper equipment with necessary safety features in
use for a job.

(2) lint Aledge of the details of his joh.
131 knowledge of equipment manufacturers instructions.
(4) Observes safety regulations.
(5) Speed consistent with road and traffic conditions and

loading.
(6) Planned his operations,

(a) Adequate width working room.
(h) Minimum of dust,

(7) Machine not left on incline or on loose material vvhen
idling.

(8) Checks to be sure that workmen are clear of machines.
(9) Prohibits riders.

(10) Forbids jumping on and off machine at any time.
(11) Doesn't direct traffic while operating machine..
(12) Parks off roadway.
(13) Marks or lights equipment when it is necessary to

leave it in roadway or with parts projecting into road-
AN: y .

(1. Avoids operating equipment near edge of cuts or fills.
(15) Places equipment in neutral and sets brakes before

coupling to other equipment.
(16) Follows safe fueling practices.
(17) Blocks equipment Hering repairs.
(18) Drops all buckets, howls, or blades when leaving

equipment.
b, Motor graders

Q: How can traffic hazards he reduced when operating motor
graders an highways?

A: MI Operate on right side.
(2) Flag and barricade when necessary to work against

traffic.
(3) Display high-mounted flag in hilly country.

c, Bulldozers and tractors
Q:

A:

What are some of the general safety precauticns a bull-
dozer operator should observe? (Develop specifics.)
(1) When leaving machine: set brake, land blade, and

shift to neutral.
(2) Park machine on level ground and in an inaccessible

place when possible,
(3) Keep blade close to ground when climbing a steep

grade.
(4) Doze dirt in , ont of machine when riding down a

slope.
(5) Don't use blade for brake,
(6) Check around machine before moving it.



TIME LESSON OUTLINE AIDS

171 1.,,r-hid other persons to l,e i(), Latin:2 pldt:-; 1t;
and dr,iw har.
\Viifth hell '.1r,111Q.

d. Scrapers
Q: What safet% aspects should %ye com;ernod with its

operation of scrapers? (Develop ine...ods.l
A: (1 ) Attach safety line to pull unit during operation

(2) Block up scraper or bowl when re., tarsi
1.3) t'sereloriersti)contrpl speed.
(4) Tddgate is hock at end of travel %vben replacing wire

rope.
(5) Est,ddish traffe.: patterns giving loaded equipment

the i.u.2111-of -waV.
e. ii:t(!nanc(, and servicing

Q: What should be the extent of maintenance and servicing ol
heavy equipment? !Develop sale precautions and rule:;
for maintenance and servicing of equipment.)

A: (I ) Keep in good working condition.
(2) } lave regular maintenance schedule.
131 Housekeeping.
(4) Fire protection in shops.

2. Motor Trucks
a. Operators

Q: What am the qualifications for a good motor truck one:-
Mott? (Develop extent of qualifications.)

A: (1) Experience.
(2) Licenses.
(3) Physically fit, wiro good visual acuity.
(4) Knows and observes local ordinances and state traffic

laws.
b. Equipment

Q: All parts au , accessories should he kept in condition.
What are the parts of equipment :Tat should he especially
watched?

A: (1) Lights sand reflectors.
(2) Horns.
(3) Brakes.
(4) Steering mechanism.
(5) Road flares and fire extinguishers.
(6) Windshield wipers.

c. Loading
Q: What are the safety rules to observe when loading a truck'?

(Develop requirements for the different types of trucks.)
A: (1) Properly block truck.

2) Leave truck while being loaded by excavating equip-
ment unless it has a protected cab.

(3) Don't overload.
(4) Avoid projection beyond truck body.
(5) When pa,jection is necessary, use flag; use light at

night.
(6) Prevent loading that %OH result in spillage.

d. Operating
Q: What should be the safety concern of drivers operating

on public roads and highways'? iDetvelop details of and re-
quirements.)

A: (1) Weight and clearance limitations.
(a) Bridges.
(b) Power lines.

f<....4
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7 ME LESSON O'JTLINE AIDS

s'i

13d kmg.
(4) Clean v,imisL,,id mirrors. ,fill! lights.

lw Special prelewitions 1w h
plosives.

:nstructinn site 1.11,:d,
Q: ll hat d ,t)111,' !in thdt should he )

sHe rodds:' (1)e% elop
complishmentd

A: ( I Ease of maintendm.c.
12 Salo
(3 Av()i(lim«It sharp curves and steep grades.
(4 ()no-wa\ traffic. here possible.
(5 Adequate markers and signs.
(6 Avoidance of cross- traffic: and pedestrian (.rossings.
(7 1)ust control.
(8 in work

f. Transpoiting personnel
Q: What are the dangerous acts that are prevalent in trans-

porting personnel? (Develop wdys to eliminate.)
A: 1) Transporting in unsafe seats vith open sides and ends.

(2) No convenient means of mounting and dismounting.
(3) Jumping on and off of truck.
(4) hiding on running hoards, fenders. hinopors. and else-

vvhere.
(5) No kvind protection for trips.
(6) 1)iimp trucks kvithout dump lock lining used.
(7) Overloading.
(H) 1)istracting operal.or.

g. ;Maintenance
Q: What is the hest inaintenance system? (Dismiss use of check

list and proper \VON'S of fueling.)
A: (1) Inspect daily.

(2) Report and have corrected any failures or damages.
3. Garages and Repair Shops

Q: What are the common hazards to NVOI'1111011 in ,2,:rages and
repair shops? (Develop means to eliminate the hazards.)

A: ( 1 Carbon monoxide.
(2 Fires.
(3 Flash burns.
(4 Vehicles falling off jacks arid hoists.
(5 1-loisting equipment.
(6 inadequate lighting.
(7 Poor housekeeping.
(8 Cleaning with solvent and flammable liquids.
(9 Impropei. lis:ing.

On) Foreign objects in eye:,,



QUIZ ON
HEAVY EQUIPMENT, MOTOR TRUCKS,

GARAGES AND FSEPAIR SHOPS

True-False:

1. Hu. r 1, 'Till.P.2 in

I shinild lie (.411 Vii,(1, ):1 :11 trt' rid lort'S ,11):1!;1.

(11),14ii1112 1111(:k. 1 nu ,nth.

4 H.111111(1/11-s ,11)(1 Ird(.1111s ,i111111,i .;,!.ii;tii

I)f,r.k pldh.s and f.fliiiprntm1 shwild I.)(! );,'lit tree ot mud.

Multiple Choice:

\VI),,n par kin,L2.4iiiiiiiirth.n1 for the ne.2111. make sure:
ta I Shift lever is in
111 The )11',11i(,s d'( SO.

11;1 Tht! 1111()111111.1111110 is )Nils(' It) tilt` '21'111111(i.

All of the ,Ihut'e.

7. Trucks used In transport personnel should have:
hit Seats A.ith open ends and sides.
Hit Personnel availahle to hell) people clinih. ft.,m1 the ground unto the truck hod,
tra Proviskm of 'mills for those people I aiing on the hack bumper
WI \Vimd protection for long-distimce trips.

8. In designing a roadIvva system for I:.affic al a construction site. [mold consider the use of
tat Nlinip- lin grade.

ttvo-wa,.. traffic.
lc) Avoidance 01 sharp curves and cross traffic.
h i t All of the aim \-e,

g. on a routine operation. truck operators ',viable to site e...hen hacking should utilixe:
(a) Signalman.
lb) I torn.
1(1 13riike, go look. then hack up.
(d) All of the above.

lit. When a truck is being filled N.ith excavation from a dragline, the driver should:
(al Get out of the truck.
th) Check for overloading.
(c) Watch for loading that might result in spillage.
(d) All of the above.
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ANSWERS TO QUIZ ON
HEAVY EQUIPMENT, !,f0TOR TRUCKS.
GARAGES AND REPAIR SHOPS

tl

H. t.

Ht. cf.

23(1



INSTRUCTOR'S LESSON PLAN

LESSON NO. 14
TUNNELS
CONIFRESSED AIR WORK
2-HOUR CONFERENCE

OBJECTIVES: 1,, tadi (.oritrin:to,n suprk isors
xni, .1 km),,,, led:20 tile pre( _ilitiondr% rid

TEXT; .\(;( \1, ;den', Pt in t:om,tr,1. i

TIME LESSON OUTLINE AIDS

INTRODUCTION
TH. tkxf) iu he discussed in this le ssun 11111111'1111).2

1:(11111)FOStiell Sili1COS are IMY,i1)1\ the 11,17,irdims "1 (.1, n-

IA [ion operations if iile1111,1te provi:;ions ,1re not 5,11,1 I

man natural anti inherent list/anis ne,:essli,,:.e an ,u2;..!rey-,ive salet \ pro-
gram and sale ty consciousness and knovd,,o:.:-. ! ''e super\ isms.

This lesson is for the purpose of alortin'2 construction supervisors
to the many hazard,: in tunnel and compress, ! it kvork and .slio\\ diem
\x-ays to make the jobs safer.

DEVELOPMENT
1. Tunneling

a. Personnel requirement
Q: What should be required of personnel doing tunnel \\ (u.k?

(Stress need for observing safety rules and reporting un-
safe conditions.(

A: (1) I' \perienee,
(21 ompetence.
(3) i-amiliarity tvith safety 1 ides.

Ii. Personnel protection
Q: What are things that should lie provided lot the personnel

working in mining to make fora sat., operation' ;Develop
specifies. including need, hest methods and application.
and pe,,sible results if net used.)

A: (1) 1 lard hats.
(2) Safety shoes.
(3) Respirators.
(4) Flame safety lamps.
(5) Gas detectors.
(6) Sanitary facilities.
(7) Safe drinking water.
1,8) Salt tablets.
(9) Washing facilities.

(10) Fire protection equipment.
(11) Adequate lighting.
(12) Communication systems.
(13) '..'entilating system.
(14) Sign prohibiting smoking.
(15) Non-namMuhle water gear.

c. Dangerous gas
Q: What shonld be done when dangerous gas is diseovered

(Discuss Bureau of Nlines requirements and rules.)



TIME LESSON OLil LINE

:

L71L - . _2

4'1.1;1;;IT11,'w no .n.
A: )1 Lip,:aorn, spe, Js.

(21 perienee.

1-H111H-11.'1.r

11)1

id) Loi.ks preventing ,o.cident,ii (him oint-2.
(3( Sidmli nu ',ars blocked.
hJ Riding in or IM r.ot des:gn,ited for this ;nu-, ,Ise

ft in nit
Tuoneling in soils

Q: Tunnels in soils should he seLurel timbered. I it is ti.is
Jecoruplished2 :De.,elop the de1o_s.1

A: (1 I Keep timbering up with tunneling.
(Llt se good qualit. fining
0( Keep void spaces back of sheathing solidly lilted.
(4) Inspect timbering frequentl.

1. Tunneling in rock
Q: kVhat can he done to make the safest Irillipi operation?

(Develop methods.)
A: (1 Carefully designed and constructed platforms.

(2) Wet drilling.
(31 1 (mils kept in good condition.
(4) Proper hits.
(3) Hoses and connections protected.

Q: What are the causes of serious accidents in blasting? (De-
velop details.)

A: (1) Workmen not out of -tunnel or in wrong places.
(2) Primers and explosives not separated in transpei ta-

boo.
(3) Failure! to (!xatne face carefully after firing.
(4) Not continually checking ..use rock.
(3) Drilling into unexploded holes.
(1i) Stray currents and static electricity.
(7) Lack of audible blasting signals.

2. Coni pressed Air Work
a. Health requirements

Q: When should men working in compressed air he required
to take physical examinations? (Stress need for physicals.
when physi Add be required for the job, and pre-
cautions n for good health.)

A: ( 1 ) Before starling to work.
(2) After absence of 10 successive days.
(3) After working in compressed air for 2 months.

Q: What are some of the (hangers in working in compressed
air areas? (Develop each in detail, including dangers, ways
to avoid, and proper methods.)

A: (1) Not fully complying with labor laws, rules, and regu-
lations.

(2) Not being properly instructed.
(3) Being under pressure for too long a period.

2303
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1-11 Not knowing how to discomlort ot pressure.
(7)j Improper decompression.
(ti) Smoke and gas in1111 blasts.

Q: What facilities should be provided for employees engaged
in c,onpressed air \vork? (Develop means of accomplish-

ing.)
A: ( 1 ) Properl heated. lighted, and ventilated dressing

room.
(2) Adequate toilet

Means of keeping all areas free of decaying refuse and
other ohjectionahl0 matter,

I). Air compressing ,iquipment
Q: What are the important features of equipment that should

he provided for maintaining compressed air?
A: (I) Sufficient capacity.

(2) Separate and independent power source for each
plant.

(3) Duplicate air lines.
(4) Nonreturn valves.
(5) Proper gauges.

c. Lighting
Q: What is special about lighting of compressed air chambers'?

(Develop specifics.)
A: (1) Two independent lighting systems yvith independent

sources of power.
(2) Additional intensity.
(3) Compliance with National Electrical Safety Code for

damp or hazardous locations.
(4) Special fixtures within 8 feet of floor.
(5) Special portable lamps.
NI Special check of cords or conductors.

d. Signals
Q: What are the important features needed for assuring the

most reliable means of communication? (Develop instal-
lations and operation details.)

A: (1) Bells or whistles.
(2) Conspicuously posted code.

e. Caissons
Q: What is needed to eliminate some of the dangers in work-

ing with caissons? (Del clop specifics.)
A: (1) Shields.

(2) Adequate locks, reducers, and shafting.
(3) Staircase or ladders.
(4) Proper method of sinking.
(5) Ventilation.
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QUIZ ON
TUNNELS, COMPRESSED AIR WORK

True-False:

I. Locks, chambers. and %vorking areas in compressed air space should he lighted, utilizing t%%

independent s\-stems and sources of power.

2. iI is osiodiv bust to wait and check the physical condition of a worker emplm ed in 0 com-
pressed air ;:haroher after he has been .vorking in the chambiir a few days.

:t. The air in a vorking space of a (:hainher should be analyzed and test results recorded each day,

4. The rate at %vhich a person enters the compressed air chamber is more dangerous than the rale
of departure.

5. Mon should he allowed to ride between locomotive cars in a tunneling operation if they stand
or -it clear of the outside of the cars.

Multiple Cho a:

B, \\That is the best way for miners to determine the existence of flammable gas?
(a) Match.
(h)
(c) Flame safety lamp.

I3eam of light.

7. Where should combustible materials for shafting and tunnel operations he stored?
(a) In a fireproof room in the facilities being constructed.

j In an isolated place in the facilities.
(c) At least 100 feet away from the facilities.
(d) Any of the above.

8. During a blasting operation. it is important that ceilings and side walls he inspected for loose
rocks at least:

(a) After each blast.
(h) Daily.
(c) Before and after each blast.
(d) When unsafe conditions are reported.

9. In tunneling in soils or mixed rock and soil, the materials should be securely timbered and
braced. The timbering should he carried on within:

(a) Two feet of excavation.
(h) The same day's operation.
(c) The same shift.
(d) No set time but dependent on progress of the operation.

D. The maximum working time under low pressure compressed air in any 24 hours should be:
(a) Two G-hour shifts with half hour open air rest.
(h) Two 4-hour shifts.
(c) Two 4-hour shifts with half hour open air rest.
(d) Dependent on the priority for completing the job.
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TUNNELS
COMPRESSED AIR 1VORK
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INSTRUCTOR'S LESSON PLAN

LESSON NO. 15
INSPECTION CHECKLIST
2-HOUR CONFERENCE

OBJECTIVES: To teach the construction supervisor the importance of an inspection checklist, its prepa-
ration. nntl its effective

TEXT: ACC's NI"incial of Accident Prevention in Construction (Inspection Checklist'.

TIME LESSON OUTLINE

INTRODUCTION
A checklist of safety items to Le iuspected should he used on each joh

to serve as a reminder of the features to he chocked.
The checklist should he considered as a working tool: and. like any

tool. it is only as valuable as the use to which it is put.
In this lesson. we will discuss the preparation of a useful and effec-

tive list and the methods for applying it to the hest use.

DEVELOPMENT
1. Inspection Checklist

a. Preparation
Q: Who should prepare 'he safety inspection checklist? (De-

velop importance of thorough preparation.)
A: (1) A person familiar with the joh and the probahle con-

ditions that will he encountered.
(2) A person familiar with all of the facets of construction

safely.
h. Listing

Q: \AThat should he included in a checklist'? (Discuss items in
AGC's Manual of Accident Prevention in Construction,
and develop interest in finding additional items that could
he included in each grouping. !f appropriate, have class
prepare a checklist for a particular joh.)

A: (1) Housekeeping and sanitation.
(2) First aid.
(3) Demolition.
(4) Welding and cutting.
(5) Flammable gases and liquids.
(6) Handling and storage of materials.
(7) Excavation and shoring.
(8) Barricades,
(9) Explosives.

(10) Pile driving.
OH Concrete construction.
(12) Hoists, cranes, and derricks.
(13) Steel erection.
(14) Masonry,
(15) Scaffolding.
(16) Ladders.
(17) Power tools.
(18) Powder-actuated tools.
(19) Hand tools.
(20) Highway construction.
(21) Heavy equipment.
(22) Conveyors z:nd cableways.
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(23) :Motor trucks.
(24 Equipment upkeep.
(25 Garages and repair shops.
(26 'Funnels.
127 Shafts.
(28 Compressed air vork.
(29 Boilers.
(30 Pressure \.essels.
(31 Railroad construction.
(32 Quarries and oravel
(33 Pipelines.
(34 Nlarine equipment.
(35 Fiectrical installations.
(at; Fire prevention.
(37 Special conditions.

la) Soil conditions.
(I)) Access roads.
(c) Storage area.
(d) Power and utility lines.
(el Special equipment.
(f) I leafing.
(g) Camp housing.
(h) Others.

c. Use
Q: i low can a checklist he used to the greatest advantage?

(Encourage ideas on use from the class avid develop specif-
ics, not only for items listed, but applicability to all jobs,
frequency of use, etc.1

A: (1) Furnishing applicable lists to all vorkmen, foremen,
etc.

(2) Comparing list vith job conditions.
(3) Making notations of deficiencies.
(4) Taking action to correct unsafe conditions.
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QUIZ ON
INSPECTION CHECKLIST

True-False:

1. All inspection checklists should he tailored to the requirements of eoch individual operation,

2. A checklist can usually he made to include all iterun to he checked for preventing possible dc-
(Admits.

The preparation of an inspection checklist kill eliminate accidents on a lob.

4. An inspection checklist is a very valuable tool for the elimination of accidents on construction
jobs,.

a. The more general a checklist. the more effective.

Multiple Choice:

ti. A checklist for use: in checking safety on a job can best he prepared hy:
(a) 1.Vorkman and the foreman.
(h) Safety engineer.
(c) Superintendent.
(d) Combination of the above.

7. Items to be included in an inspection checklist should he:
(a) Copied from AGC's Accident Prevention Manual.
(h) From an architectural engineer's file on a similar job.
(c) Prepared by a person knowing joh conditions and using the ACC .Manual of Accident

Prevention as a guide.
((I) Prepared by Ilya heavy equipment operators.

8. The frequency of use of the inspection checklist should depend on:
(a) fob conditions.
(h) Schedule approved at the beginning of the joh.
(c) Convenience of the safety engineer.
(d) Guide set forth in AGC Manual.

9. It is most important for safety deficiencies noted during the utilization of the checklist to be:
(a) Recorded.
(b) Reported to the safety engineer.
(c) Reported and followed through for correction.
(d) Reflected in grading or rating of the workman.

10. A checklist is most beneficial to a contractor when:
(a) Possessed by the safety engineer.
(b) Used by inspectors, workmen, and foremen.
(c) Kept in his files for future reference.
(d) Furnished the superintendent.
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ANSWERS TO QUIZ ON
INSPECTION CHECKLIST

1. Inic.

3. ridsc.

4. Tritt.

5. Fi

ti. (1.

7. c.

8. a.

j. (:.

M. l.
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LESSON PLAN

OPTIONAL LESSON
DEMOLITION

OBJECTIVES: .1*,) ornidhisii. the high injur potentials of demolition operdtions
points thiit ih 4111),Ivisla shImItIC:ifilstdilll keep in mind.

and t Stless die kr

TEX'f: ALA:), \linii,11()1 (A.ident Prevention in LonstrilLtion 11temolition 1. ANSI :\11).ti-1'.le'l.

TIME LESSON OUTLINE

INTRODUCTION
Redevelopment projects aII fiver the country have made necessary

extensive demolition operations. and this will probably- continue for
many vears. Although it highly specialized industry, yvith contrac-
ters having developed organizations and methods for conducting demo-
lition safely, there are many instances \\-here demolition is undertaken by
companies having little or no experience. Injury rates are high, in both
frequency and severity [refer to NSC Accident Facts and other records),
and there are serious exposures to damage of adjacent properties and in-
juries to tile public. Careful planning and supervision are necessary even
on small structures,

DEVELOPMENT
1. Planning

Q: What are some of the points to consider prior to starting
demolition operations'?

A: (1) Examine structural design of building.
(2) Any previous damage due to fire or other causes,

which might have weakened structurg.
(3) Electric, gas, water, SeWfq" Clii off b\ proper

authority.
(4) Flammable or other hazardous materials from previ-

ous occupancy.
(5) Strength of floors.

2. Protecting Adjacent Properties
Q: What precautions should he taken to protect adjacent build-

ings. party walls. etc.'?
A: (1) Protection of adjacent roofs lower than demolition.

(2) Replacing flashing to prevent water damage.
(3) Bracing or shoring of party walls until permanently

. restored.
(4) Seal openings in party walls.

3. Protection of the Public
Q: How can the project be carried on without endangering

members of the public'?
A: (1) Close off streets or sidewalks whenever possible,

(2) If building not over 25' high, and sidewalk not closer
than 15'. erect solid wood fence 6' high at inner edge
of sidewalk.

Q: When should a sidewalk shed be constructed to provide
pedestrian protection?

A: (1) When Indicting is over 25' high, and sidewalk closer
than one-half height of building.

(2) When materials or debris are to be moved over side-
walk being used by public.

Q: How should a sidewalk-shed be constructed?
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A: II I Rut ijapable if -,ithstanding 1311 p,ionds per sylate
loot: if designed for storage ol materials. Ull pounds
per square fool.

(21 Nlinirrum 2- planking roof.
ri) Enclosure at ends and OlJtOr dy-.! e of roof.'
(41 Inner and outer walls or fenees.

) Inside lighting where needed.
Q: What protection around perimehr

Sill!?
A: (II Catch platforms. 3 vide, around exterior of building,

capable of xvithstanding live load of 125 pounds per
square foot; located not more than 35. bAdilw lo6dIs }w-
ing renmved, hut not usually required when within 40'
of ground.

(2) Barricades, warning signs. lights, or flares.
(3) Watchman desirable under some conditions.
(4) Clearly mark and protect access to fire hydrants or

alarm boxes.
4. Order of Procedure

Q: What is the sequence of operations. in general, to minimize
danger and accomplish job most easily?

A: (1) Shut off all gas, (1lectricity, other utilities.
(2) Remove glass. other fragile fixtures.
(3) Cover unneeded floor and vall openings.
(4) Remove suspended ceilings, similar items.
(5) Work from the top floors down.

5. Removing Vaterial from tipper Floors
Q: What are the various ways to lower materials from upper

floors to ground'?
A: (1) tlse of cranes to lower into protected area.

(21 Chutes.
(3) Dropping or throwing should not be permitted.

Material Chutes
Q: Chutes are troughs or enclosed tubes used to transport

sliding material. objects. or debris to lower Ievels. What
are some key points to remember in constructing and using
them'?

A: (1) Consult local codes, if any, on corylruction require-
ments.

(2) Enclosed. if at an angle of more than 45'7( from hori-
zontal.

(3) Openings for receiving material not over 48-, kept
closed when not being used.

(4) Not more than 2 stories in unbroken line, so that ma-
terial will not drop too fast.

(5) Discharge end protected, warning signs provided, gate
provided for emptying into trucks: material should not
he removed with hands.

7. Removing Walls in Sections
Q: How should wall sections be removed'?
A: Walls should he removed part by part never allowed to

fall as single masses upon the floors of building being de-
molished; workers should not stand cn walls while pick-
ing them apart.

Q: Why is it hazardous to leave chimneys and walls in un-
stable condition?

A: They may be toppled by wind, or other force: provide
temporary support.
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}t. RfMoviil!..: SiiL.0rdl S!t,tt
Q:
A:

Q:

A:

sh( odd structural stiel members ite reinoved:'
sti,e1 Should he be:, eced by cr.iite. or other hoitin(i wi
to.wering devices.
\Vita t are sorne of till iti tht houiil ht, consuleced \\h111
using a dercick?
I I> 1)elormille litH(F on \\inch will .1

car r. the add:lomat load.
12) supports should be spread to distribute load over t

floor.
131 Foot !decks should he firm!. ancliercd (1.:(lins(

I ovement.
(4) "raglines should he used to guide material.

Q: \Vhat prer:autions should be ithsed %viten !Janes dri.
used?

A: (1) Cram :should he used on solil . level grminii.
(2) eoVor oVerl0ii(101.
(:1) Proper SySteill should lie

Q: \\'hat other general safety cimsiderations should he given
to removal of steel?

A: 1) \Vorkmen should 1101 be permitted to ride the load.
(2) C,as cylinders, used for cutting operations. should he

jAin.;ed or crates %viten handled by trade or
derrick.

0) Structural columns or beams should not in iinulur anv
stress other than their own veight.

Fire Protection
Q: What should he dime with existing standpipe sysenis to aid

the local fire department?
A: (1) Systems should be maintained in operable condition.

(21 Stimapipe risers should be capped above the outlet on
the floor immediately below the floor being demol-
ished.

(3) Connections should he marked hv a suitable metal
sign and a red light at night.

Q: How should existing sprinkler systems be treated'?
A: Systems with siamese hose connections should have risers

capped immediately below the floor being demolished.
10. Mechanical Demolition

Q: What are some of the precautions that should he con-
sidered when demolition is performed by a power shovel.
demolition ball, or other mechanical device'?

A: (1) Building should not exceed 80 ft. in height.
(2) An area of at least one and one-half times the height

should be lwrricaded off beyond the perimeter Willis.
(3) Only those engaged in actual demolition should he

permitted on the job site; when mechanical device is
used for wrecking, workmen should not he allowed to
enter the building being demolished.

(4) Where a swinging weight is used, the supporting cables
should be of such length, or so restrained that the
weight cannot strike against any structure Other than
the one being demolished.

(5) Two or more separate slings should be used to attach
the weight onto the crane hook.

11. Personal Protective Clothing and Equipment
Q: When should safety goggles be worn?
A: When flying chips and dust particles exist.
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Q:
A: Ilind
Q: AV het: ttr I

A: V\ hili sAityking Led.. nitrrtt.A ti:
triunes.

Ildneeits
Q: \\.11,0 pritti.t,letn shetild ittlerticti tient
A: Sildt '.)011iLt11It't I. 11111c.,, 'HI,' 11+0,7 xi.f

Lti IIII1(1 ifIltl till %...1.111.kii dit trni.1(1.-oti %%HI

Q: \\Thin hind 1,1 st.iilrititlint2 re[ennuentled

A: Sell. supperting.
Q: \\ot girt thii (11 tr.illerial tit itt:cinnilline

nn it limn'?
A: (II It might nverIntid the ;luny.

(21 Causes onnr hnusekeeping ,roil litmecessor% initteridl
Handling.
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QUIZ ON
DEMOLITION

True-False:

1. Sidevil1, shy u!d to he y, reLked less than high.

slandpipes sprinkler stems should l} Lon-iplet,.b. :.ernoy,i1 btore demolition

Niatertil t:inites should he enclosed it ,tt ariQl oi more than 4 5 /1) iurf.r..iwil.A.

4. \Vali sections should allow ed to kill masses to speed up the job.

Lif Hines or sof et\ belts should lie r when working on :,loping, roofs or narrow ledges.

Multiple Choice:

I fard hats should lie NV urn:
\\*hen there i.i more than ono level to he deinolishz,d.

Ili) At all limes.
(c) If walls are of brick or masonry.
Id) Only \\lion kvorking kvitIlin the building.

One precaution to observe in protecting adjacent pioperties is:
Id) %lake sure these properties have good fire protection systems.
lb) Put d VcilIChIllan on the
fc) Brace or shore party kvalls until permanently restored.
Id) Protect adjacent roofs if higher than demolition %York.

H. not be used \Viten:
(ii is of fireproof construction.
lb) Adjacent strio:tures are over 10.
lc) to be dentolislled is over 80' high.
Id) Sidekvalk sheds are not required.

The proper demolition procedure is to:
(a) Shut off all as and elect:icity at the outset.
lb) Strip all lath and plaster throughout the building.

Make sure work on upper floors is completed before any supporting members are dis-
turbed.

(d) of above.

10. One of the safe procedures to observe in removing structural steel is:
(ii) To use heavy planking under derr:::k supports to spread the load.
(b) Permit the steel to drop.
(c) Forget about crane si:gnals as they do not apply in demolition work.
(ti) To permit riding the load to insure proper placement of the steel member.
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ANSWERS TO QUIZ ON
DEMOLITION

I. l' ii

2. False.

3. True.

4. rills(.

5. True.

6.

7. c.

R. G.

(I.

10. a.



INSTRUCTOR'S LESSON PLAN

OPTIONAL LESSON
HAND TOOLS
POWER TOOLS
POWDER ACTUATED TOOLS

OBJECTIVES: To discuss the hazards in,...olved and safety practice., r(!(,,,. lie use of various types of
tools in common use

TEXT: ACC's Manual of Accident Prevention in Construction (1Iand Tools Power Tools,
ated Tools),

Powder ACI II-

TIME LESSON OUTLINE

INTRODUCTION

So many types of tools are in such common use today that there is a
tendency to accept their use and assume that everyone knows how to use
them properly and safely. Accident records prove that this is not neces-
sarily true, and this outline, or those portions of it applicable to the local
situation, can be used by the instructor instead of or to supplement other
scheduled topics.

Cite examples from personal experience. if possible, or ask group to
tell about accidents involving tools from their own experience. Cite ac-
cident records to show number of cases of this type.

DEVELOPMENT

1. Hand Tools
Q: What are some of the important points to consider in the

care of tools? Why is each important?
A: (1) Clean.

(2) Sharpened.
(3) Storage.
(4) Repairs.

Q: In using hand tools safely, what are some key points to re-
member?

A: (1) Right tool for job. (Why?)
(2) Electrical shock.
(3) Explosive or flammable materials.
(4) Chisels and punches.
(5) Hatchets, axes.
(6) Saws.
(7) Other.

2. Power Tools
Q: What are some key points that, if followed, would prob-

ably prevent most power tool accidents? (Discuss why each
is important.)

A: (1) Good housekeeping and storage of tools.
(2) Systematic maintenance (testing, repair).
(3) Proper guards provided and used.
(4) Personal protective equipment worn for the job and

tool being used.
(5) Only trained and authorized personnel permitted to

use power tools.
Q: What should you check for when using electrical tools?
A: (1) Grotinded, unless insulated case.

(2) Electric cables and extension cords in good condition.
(3) Wet areas.
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Q: What are some preCalltitillS to take when using
powered tools?,

A: II) Adeonate 'enIii lion.
(2) Storage of fuel in approved containers.
(3) Fueling practices.

Q: Power saws are responsible for more serious injuries 1' n
most other types. What are some of the important rules to
remember in using each of the following types?

A: (1) Portable hand saws.
(2) Table or bench saws.

Q: What other types of power tools are in use on your job?
What have you learned from observation that !night help
other supervisors avoid serious accidents?

A: Discuss examples from the experience of group.
3. Powder Actuated Tools

a. Operator and equipment
Q: What are the safety features that should he examined about

the equipment and its operator? (Develop the details of
each.)

A: (1) 'Trained and qualified operator, certified by compe-
tent source.

(2) Operator and helpers wear lace and eye protection as
needed.

(3) Check for defective or malfunctioning tools.
(4) Guard or jig is provided to confine flying particles and

tool is incapable of being fired without it.
(5) Tool operates only when there is a pressure against it.
(6) Tool won't operate if there is too much tilt of hearing

surface:
(7) 'Fool will fire only when it is in correct position.
(B) Tool fires by two separate and distinct operations.

What should be checked before and during firing, opera-
tion? (Develop safety hazards of each.)
(1) Use only fasteners and powder loads recommended

by the manufacturer.
12) Test tools before each use.
(3) Check material at which firing is directed.
(4) Do not drive too close to edge of mateCal.
(5) Studs may go completely through the material.
(6) Explosive or flammable atmosphere.
(7) Knowledge of corrective action required when tool

misfires or jams.
(8) Load tool only when ready to use.
(9) Proper hanling of tool.

(10) Keep tools locked up to prevent unauthorized pos-
session.

I). Use
Q:

A:
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QUIZ ON
HAND TOOLS, POWER TOOLS, POWDER ACTUATED TOOLS

True -Fa lse:

I. Sharp Innls,rrc altvays dangerote., hug are les!-. likely to cause cuts than if

2. \\lien using a chisel, altvoys keep your eyes on the howl.

:). I)iimaged or %von) tools should he returned to II,

corn plished on the job.
isfactory repairs cannot he ac:-

...ec.r.c power tools need not he grounded if you il re working in dry areas.4. 171

5. Belt sanders can create explosive dust.

Multiple Choice:

ft. \\Thiel) of the following are important in using any potver tools:
( :1) Keep tools neatly storwl %diet) not in use.
(I)) Clean and inspect tools regularly.
(c) Make sure guards are in place.
(c1) \Vear protective clothing as requi rc)(1.
(e) of the above.

7. When using gasoline engine-driven tools. all of the following should be observed except:
(a) Make sure ventilation is adequate.
(b) Keep fuel in U.L. approved safety cans.
(c) rfo save fuel, idle down engine while refueling.
(d) Check all operators to make sure they are experienced.

8. When operating table or bench saws:
(a) Remove guards when cutting long boards.
(I)) Clean up work area at the end of each day.
(c) Use metal pusher stick when cutting short stock.
(d) When cutting warped stock, set blade at full height.
(e) Provide lock on switch to prevent unauthorized use.

9. A powder actuated tool is considered to be the Low Velocity Piston type if:
(a) The stud will not leave the muzzle of the gun.
(I)) The muzzle velocity of stud is not enough to cause injury.
(c) The muzzle velocity at 61/2 feet does not exceed 300 ft./second.
(d) Only the lowest three power level loads are used.

10. When using powder actuated tools, which of the following safety rules should he observed:
(a) All operators should have card or certificate showing training by competent .source.
(I)) Tools should be loaded only when ready for actual use.
(c) When firing, hold tool firmly against and perpendicular to work.
RI) Use only loads and study designed for the tool being used.
(e) All of above.



ANSWERS TO QUIZ ON
HAND TOOLS, POWER TOOLS, POWDER ACTUATED TOOLS

1. True.

2. False.

3. True.

4. False.

5. True.

fi. e.

I. c.

8. e.

9. c.

If). e.
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Safety

Construction Safety M.otion Picture
And

Slide Film, and other Safety Visual
Materials.
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CONSTRUCTION SAFETY MOTION PICTURE AND SLIDE FILMS
AND OTHER SAFETY VISUAL MATERIALS

GENERAL CONSTRUCTION

THE INNER MiND OF N1II,TON - sound. color, In non. Milton \\*hitt% is a contractor
who thinks he has abided by all the rules of safety. In an imaginary court scene his conscience is pitted
against a jury comprised of his co-contractors and his own workmen.

See Code 7
TI1E RETURN OF NIII.TON BTTY -161mh, sound. color, In min. Millen \Vhittv returns to the screen
with a new. safety problem: An opinionated foreman who thinks he knows all the answers. 1 le does. except
for oneand that is how to prevent accidents. Only :Allen tragedy strikes does he realize that "an ounce Of
prevention is worth a pound of

See Code 7
NO LAUGHING MATTER - 11mm, sound, B&W, 15 min. General discussion of falls in industry. Outlines
prevention of falls involving vehicles, ladders, and scaffolds, then points out miscellaneous fall hazards.

See Code 3

GOOD I IOUSEKEEPING FOR MEN ONLY 16mm, sound, color, 13 min. Designed for showing to super-
visor groups On construction operations.

See Code 11

BLASTING VIBRATIONS CAUSES AND EFFECTS -16mm, sound, color, 26 min. The film explains the
necessity of using explosives in construction work, the safety precautions exercised, and then describes the
theory of vibrations and their effects.

See Code 12

ROPES OF STEEL - 16mm. sound, color, 34 min. This is a film about wire ropehow it is made, what it
does, where it's used. The film points out how the ultimate use of the wire rope determines the number,
size, and arrangement of wires and strands.

See Code 13

BLASTING GAPS - sound, color or 13&W, "15 min. Warning to public, especially children, of the
dangers. Shows appearance and how and when used

See Code 14

CRANE OPERATIONS: SAFETY PRECAUTIONS -16mm, sound, I3 &W. '14 min. Safe procedures and rules
in mobile crane operation.

See Code 15

CONSTRUCTION CAN BE SAFE 16mm. sound, B&W, 20 min. Changing conditions on building con-
struction; follows a superintendent around a job pointing out unsafe conditions and practices and cor-
rective action.

See Code 3

CONSTRUCTION EQUIPMENT SAFETY- 16mm, sound, B&W, 20 min. Causes of most accidents in the use
of heavy construction equipment such as dozers, cranes, tractors, shovels, etc.

See Code 15

BANDAGE BAIT - 16mm, sound, B&W, 12 min. Entertaining comedy showing unsafe practices when using
hand tools and when working on scaffolding, ladders, on a loading (lock, and in a garage.

See Code 1

KNOWING'S NOT ENOUGH - 16mm, sound, color, 28 min. A new safety program is presented to a group
of employees, based on the theme of the four IMPSImprovising, Impunity, Impatience, and Impulsive.

See Code 17

FALLS - 16mm, sound, B&W, 5 min. Advises workers to watch their step, keep floors clean, and report dan-
ger spots immediately. (Accidents Don't Happen Series.)

See Code 3.

CHAIN REACTION - 16mm, sound, color and B&W, 20 min. Dramatized eight basic rules for safe handling
of loads with chain slings. Shows how to avoid overload conditions and to prevent early wear, Proper pro-
cedures for storage, inspection. and maintenance of chain slings is explained.

See Code 1



18nini, sound 'obit', 23 olin. A conipletel inlegrdhl. \\
halanced safety campaign planned around ou easily identifiec and easil% reeienihored ||`m,.
call materials (posters. stickers, banners, leaflets. etc.).

See Code 19

H| IOP SAFETY - nm sound, 13&VV. 28 min. Discusses the CillISI!ti and prevention of accidents. and sal etv
rules apply to arc and gas welding, hoisting methods, Nvorking with machinery and on ongines, use of
tools, lifting and pushing heavy objects. and handling of gasoline.

See Code 20

I IIGI I-LOW 1311) - nimm, sound, color, 28 min. To impress contractors with the knowledge that insurance
costs can determine the difference between the high and low bid. An explanation of hi.v the functional
safety program eliminates needless ficcidents and reflects in lower insurance costs.

See Code 21

LIBERTY -16mm, B&W, silent, 28 min, Laurel and Hardy get into their usual difficulties, and seek refuge on
a building under construction, with only the steel girders between them and the ground, A lot of excite-
ment as they make their way along the girders while being pursued.

See Code 1

PIPING SAFETY -18mm. sound, color, 30 min. This film was made for the construction industry, but is ap-
plicable to just about every plant safety program. Covers such items as ladders and scaffolding, hand tools,
power tools, protective equipment, etc.

See Code 1
TO FALL OR NOT '1'0 FALL lfimm, sound, color, 10 min. An animated cartoon showing the principal
causes of falls. Has a segment on ladders and scaffolding.

See Code 1
OXYACETY1.:..:;NE CUTTING - 16mm, sound, color, 12 min. An instructional film, giving a step-by-step
demonstration that emphasizes the why, as well as the how, in the proper use of oxyacetylene cutting
equipment.

See Code 1
BRAIN BEATS BRAWN - 35mm slides, B&W, 20 min. Teaches foremen the best material handling practices
so they, in turn, will be able to instruct their workers.

See Code 3
CALL 'EM ON THE CARPET - 16mm, sound, B&W, 12 min. Carrying handling of feelings further, this film
covers the tricky subject of correcting faults without incurring ill will.

See Code 3
DECIDE TO BE SAFE 16mm, sound. Proves safety conies with decision.,We must decide to be safe and
begin to build up a bank of safety knowledge, so we will know what to do in any situation.

See Code 3
EVERYBODY'S DIFFERENT (Human Factor Series) - 16mm, sound, B&W, 15 min. Shows supervisors how
to make allowances for individual differences how to handle the tough guy, the show-off, the loud-mouth.
the day dreamer, and the practical joker.

See Code 3
WHAT'S YOUR SAFETY LQ.? -16mm, sound, B&W, 15 min. Deals with off-the-job safety. Illostrates safety
in home, traffic, and recreation. Makes use of audience participation by means of question-answer pic-
tures.

See Code 3
LOOK UP AND LIVE - 16mm, sound, color, 10 min. A very good general treatment of safety around power
lines. The film is suitable for a great variety of industrial locations, covering precautions to lie taken to
keep crane booms out of lines. TV antennas, pipes and well drilling rigs, metal kite or model airplanes, etc.

See Code 3
OPERATING HEAVY DUTY TRUCKS SAFELY 16mm, sound, B&W, 12 min. Covers hazards in operating
heavy duty trucks over roadways, on the dump, towing, andip other phases of their use. Designed princi-
pally to point out the practices necessary to prevent the most serious accidents, but also discusses unsafe
practices that result in minor damage.

See Code 3



'IA 1E 1)ANC,12.101's Y(;1()1 - loom, sound, color, 20 min. Shows the danger of possible accidents
to children \\lien playing (01 a (:1111till'11(:111)!I site. Primarily for otomeoldr, school age

See Code 7

Ti 1E - Ilimm, S(11111(I, l:0101', :ill Mill. Thirty minutes of lively slapstick entertainment when Buster
Keaton iv his lust film visits a johsite as a ne \vspaper reporter to do d story on construction safety,

See Code 7

1),AN(;1.:1 ALIVE ltimm, stiond. color, 2)) min. S.nmvs possible danger involved in electrical construction
and hew to avoid electrical accidents on the jobsite.

lit '11,DINt AFLTY sound, color, 14 min. See the story of a massive organization quietly
scenes. tai our f!Vi rvday work and play activities danger-free through built -in

safety leatures.
See Code 23

13E1qME THE 131,AST - Idiom, sound, color. 10 min. Tills film c Alines t timerous safety rules and sugges-
tions concerning the storage. transporting. and use Of commercial. ,ngli exj. coshes.

See Code 25

CONSTRUCTION CREAN' PLAN.NIING sound, 13&W, 29 in. Sulu lions to typical construction proh-
loins. showing Iv maximum safety and efficiency are obtained r. tirough I ()per planning,

See Code 28

H IG:HWAY CONSTRUCTION

'HIE LAST N.111.1.; - Itimm, sound. color. 22 min. Compares wo. l ' death chamker with approach to ac-
cidental dealt on the highway. Deals with safety precautions ,.essary on highway constriv.tion: \yarning
signs. safety devices, etc., help prevent accidents, but all are (lc yendent on motorists' observance.

See Code 24

AN OLITSIDE 1.00K -16mm, sound. color or 13&W, 25 min. Stress( hazards and controls important to road
construction operations.

See Code 21

CRAWLER TRACTOR SAFETY PRESENTATION FOR OPER . TING AND NI \ INTENANCE PER-
SONNEL - 35mm, slides, color, 20 min. This presentation was det eloped to meet .he increasing demand
for visual operator safety training aids tailored for group instructiLm. The slides graphically depict hasic
messages essential to safe crawler tractor operation.

See Code 8

THE ROADBUILDERS - 16mm, sound, color, 20 min. A total of 2 points helps to make the viewer con-
scious of the need to work safely during all roadhuilding operations. The motorist is made aware of his re-
sponsibility for his own safety and others when travelling through a construction zone. Ile is also made
aware of the need to obey a flagman's signals.

See Code 7

THE OPEN ROAD 18mm, sound, color, 32 min. Illustrates the many uses 4f steel it loodern highway con-
struction. Steel is shown as the supporting element in bridges and overp._sses. It is imbedded in various
forms in the pavement for greater strength and durability. In safety devices :,,itch as gliord rails and fencing,
steel protects life and property.

See Code 13

BUILDING CONSTRUCTION

LADDERS, SCAFFOLDS AND FLOOR OPENINGS 16mm, sound, color, 9 min. This film shows the
proper construction of ladders, scaffolds, and .tuards for floor openings. and gives suggestions for their
use and maintenance.

See Code 25

IF YOU TOOK YOUR FAMILY TO WORK '.VITH YOU 16r: sound. color, 9 min, This ii ustrates the
working clay of a buildin,:4 construct ion -.vorker. It demonstrates 't dramatic way what would happen to a
worker's attitude if his family wen' :atching him.

See Code 7
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DANGER 12()(il'ERS A] \\'()10: lOnini, sound, color. 20 Olin, 'Fins filet depicts cleitly the 11,1/,irds en-
countered in roofing operations and liow. simply they may be avoided.

See Code 3
SKYLINES - sound, color, 29 min. The story of structural steel: Builders were set free to
sky when they gave t19 piling stone On steme and 1te,ean h) erect hicilcli frames of structural ,iteel

See Code 13
ANL) 12'1'11Q1JAKE - 16mm, sound. color, 28 min. kVhat causes an earthquake And how

;treasured'? \Ally do some buildings collapse during an earthquake while others stand?
See Code 13

kY.,\TC1.1 ymr R Himm, sound, B&W, 12 min. Explains and illustrates safely in die building :ndustry.
A general iirw. .5) film suitable for emplo ee or supervisor.

;TI."1

\tivii: I I
Y(

building con,'!
r i1;1 interest

See Code 26
STEP sound, 11A \V. 12 min. A very good British film showing normal haarcls in
'ion, including falls rotp elevations, trenching, hoist operations, scaffold use, etc. A gen-
aitable for employee car supervisor.

See Code 3
CONSTRUCAut -\ CAN BE SAFE - bimm, sound, B&W, 12 min. This film produced by the Department of
Industrial Saa.tr leals with hazards finnyd on a building construction job. 'Flue film is for both supervisorsand emplovs, i points out specific unsafe acts and conditions and seeks to prescribe corrective mea-
sures which 4;101)..d be taken.

See Code 3
CONSTRUC:. CAN BE SAFE??? ltimm, sound, color, 9 min. This is a satire featuring clowns of theFlorida Stale t ,iversity Circus as they try to construct a house.

See Code 3
SOMETHINC .;ONCRETE - 16mm, sound, color, 20 min. Shows the necessary steps to be taken to preventsuch an ace:, nt as is shownan authentic structural collapse. Through animation we learn of theproperties of flcrete, and how it behaves.

See Code 7
SAFE AS Fiti1l1SES - 16mm, sound, color, 22 min. The problems of a home builder whose production is de-
layed by acciidents and Loss of vi tall manpower.

See Code 7
ROOFER'S 13ITCH - 16mm, sound, color, 20 min. When a roofer is seriously injured by falling through abole in the we learn how such an accident affects not only the injured man, but his family, his co-workers, his ass, and his company.

See Code 7
MEN OF LW - 16mm, sound, color, 22 min. Film covers the training of a young man as a construction
worker emp.' asizing safety factors involved in "on-site- activities. Also describes new types of materials
used in constr icting modern buildings.

See Code 7
THE STORY OF 54.1. - 35mm, slides, sound, color, 27 min. The story of the never-ending search for a bet-
ter way to stpan space and gain shelter traced from the brush roofs of prehistoric man to today's steel
joists.

See Code 6

HEAVY CONSTRUCTION
THE QUOT. 161mm, sound, color, 26 min. Dramatizes accidents that occur to construction equipmentoperators.

See Code 16
BUILDING 171-:LI_ ,:.;;OLD EN GATE BRIDGE 16mm, sound, color, 42 min. This picture of one of the greatestengineering aoreements of our time. With a 4,200 ft. main span, the Golden Gate Bridge is the largest and
most spectacwar 's.:Aspension -:ridge in the world. Scenes taken in one of Bethlehem's fabricating shops
show the bridge secilons in prefabricated form, followed by illustrations of transporting the steel work tothe bridge site.

See Code 13
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CI IALLENG AT CAIQI 'INF/ 16111111. sound,
unique Carquinez Strait Bridge and safe practices of t11(. Steel Compan

,)%\ s the destym and I III III Illy

See Code 13

('"\. N11.":,16, sound. color. 2" nil". "P"1(111'w Ili hod equipmen1 in construction opera-
tions. Principally for yiewin:J, by construction equipment operators and construction rerseneel,

See Code 24

USE OI Si\FETY NETS IN f lEAVI CONSTIZI - 1611101. sound. color. 15 min. Slimvs application
of safety nets to high bridge and dam construction on Corps of Engineers projects and structural steel \vork
(Ione by the ..;)t.ps for others.

See Code 21

STEEL SPANS IE CHESAPEAKE - himm, sound, color, 37 min. Featuring six different types of bridge
spans. the Chesaimake Hay Bridge is one of the notable structures of the Twentieth Century. This film tells
the story of building that bridge. Photography has recorded the erection of each of the principal types ()I'
spans to show the construction methods used.

See Code 13

STEEL 1N CONCRETE - 16111111, sound, color, 38 min. This film discusses many of the technical aspects of
reinforced concrete. A laboratory demonstration shows that concrete properly reinforced with steel has
great resi3tance to tensile and comprehensive forces. The film discusses the important mechanical proper-
ties of reinforcing bar steel. Cracking of concrete, bond and anchorage between steel reinforcement and
concrete, and working stresses for reinforced concrete design are shown.

See Code 13

THE ROLL OF DRUMS - 16mm. sound, color, 20 min. Deals with earth-moving equipment. Shows that
hitchhiking a ride on such equipment is bad business, and that horseplay and inattention are other major
causes of accidents on the job. It contr the carefully calculated odds accepted by thrill act performers
to the short odds brought. on by carelt around heavy construction machinery,

See Code 1

TALKING ABOUT' TRENCHING - flimm, sound, color, -10 min. The shoring of trenches is most important --
until shored the occupants could he buried alive if the walls cave in. Two voicesone of whom is on au-
thority, the other a skepticdiscuss the matter. As they talk the camera visualizes the theme of their ar-
guments, examining trenches on jobsites.

See Code 7

DOWN TO EARTH 16mm, sound, color, 18 min. This film was made to stress safety for tunnel workers.
It covers all aspects of tunnel safety from clamming out the shaft, concreting, grouting, and the safe opera-
tion of locomotives, including track switching.

See Code 7

PERSONAL PROTECTIVE EQUIPMENT
and

FIRST AID

FIFTEEN MINUTES TO GO - 35mm, slide, sound, color. Dramatizes the extreme risk involved in delay-
ing or neglecting first aid for all injuries. Convinces workers that it's smart to get first aid immediately for
even the smallest hand or finger cut or harmless-appearing burn.

See Code 3

STRAIGHT TALK ON EYE SAFETY -13mm, sound, color, 12 min. A discussion of how eye injuries occur
in industry, and how they can be prevented. Two veterans in the campaign for eye safety speak out to your
employees on this subject. Bill Frank, blinded in a shop accident, warns of the tragic consequences that
result from blinding accidentswhat it means to the employee, his wife, and kids.

See Code 1

PROTECTING THE EYES, FEET AND HANDS - 16mm, sound, color, 10 min. A unique film: a glamour
girl protects her eyes from a variety of hazards by wearing safety glasses: a pair of naked feet tiptoe
through many hazards unprotected by safety shoes: traps are intriguingly set for a lithe pair of hands.

See Code 1
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A \VAY '14) LIFT Itimm. sourd. color. In min. Sho\\s eroplof' H11'11011 '%\ ,1% t.. lit t 111.,1%.
1)01111)11Sirtilf!`, nte'Ihod that I:011 in' rased in lilting situation. regardle,,s of the size' the load.

\\ (.11 as 10%%-ori lig ',Heck. :urn; w2 the hod to move el load. or %% ken two 111C11 \\IIrisill21();20111(q,
See Code 19

THE 1,-",1111.1,1) sound. (Ado!, 12 min. Built around the comaTt of the ounplowes in indlistr. %%hip
have had their is saved because they follo\ved the safely rules. Sce'ne's slim% limy eye injuries can lie
prevented through management-emplo ee cooperation.

See Code 1
ji 'ST I tim in, sound, color. 14 min. An u' protection film %%inch features scenes of nun involv(.(1
in construction activities \viiich conk! cause blindness if an accident occurred. kVorkers are encouraged to
\ \Itar 501.01Y gasses.

See Code 7
1311.'ATI II - I6mm, sound. color or II& \V, 22 min, This film shows the correct method to follow

in using mouth-to-mouth resuscitation Oil infants and adults for electric shock. carbon monoxide poisoning.
drovvning, overdoses of sleeping pills. in disaster or xvti, and when just the toll part of the body may he
reached.

See Code 18
sKji,I,E1) 11AN1)S AN!) SURE FEE,!' - Ifinim, sound, color, 14 ruin. An instructional film illustrating the
\visclin of protecting hands and feet from injury. The purpose of this film is to overcome the excuses and
()him:lions often voiced by workers concerning their reluctance to wear protective equipment on the job.

See Code 7
sAFETy sHoEs_posnivELy OE Hz MOST' \A.:Gm:A:TED ApTici,j.; 01, cLoTHIN, - sound,
color, 12 111111. An informal, bn morons and entertaining approach covering the use of safety footwear ill a110\\ way... it \vill hold audience attention.

See Code 2
ONE OUNCE OF SAFET1' - 16mm, sound. R&M 17 min. Shows the advantage of wearing safety shoes on
the job. Construction of safety shoes also illustrated.

See Code 27
STRAIGI l'I' TALK ON EYE SAFETY - 16mm, sound, color. 14 min, Filmed interview between James C)'-
Neill. National Society for Prevention of Blindness, and a man \\Am lost his sight, II., explained how he
hung his safety glasses by one side piece, and xvas struck across one eye by a broken grinding wheel, Clear-
ly outlines how blindness in both eyes usually follows loss of one.

See Code 5
WF,A It YOUR HARD HAT - Thmm, sound. color. 8 min. This film explains, by means of humorous dia-
grammatic and descriptive still pictures, the reasons for the gearing of hard hats. The structural properties
of the hat show how it protects the head from injury.

See Code 7
HARD HATS AND THINKING CAPS 16mm. sound. color. 29 min, Designed to establish a constant
awareness that thoughtlessness causes most accidents and that the "hard hat" must give way to the "think-
ing cap..'

See Code 4
A SAFER WAY DOWN WITH SKY GENIE - 16mm, sound. color. 15 min. Describes use of special prod-
uct which can be used as life protection device on life lines, controlled descent to inaccessible areas, rescueoperations.

See Code 22
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ADDRESS GUIDE

CODE
NO.

Creator Chii:ago Safety Council
ii N. Clark St.

Chicago, 111.110602

(2) Lehigh Safel Shoe Co.
First and V1111111' Sts.

iii is RI. 181149

(31 Florida Department of Commerce
Industrial Safety Department
Tallahassee, 32304

14) H.S. Steel Corp.
Pittsburgh Film Distribution Center
323 William Penn Place
Pittsburgh. Pa. 13231)

(3) I harvest Films, Inc.
11 \V. 42nd St.
New York. N.Y.10030

101 Steel Joist Institute
2001 Jefferson Davis I lighwav
Arlington, Va. 22202

(7) Association Films
(it))) Grand Ave.
Ridgeville, N.J. (17057

(8) C.I.M.A.
Suite 1700. 111 E. Wisconsin Ave.
Nlilwaukee, kVis. 53202

(9) Bureau of Reclamation
Building 67, Denver Federal Center
Denver. Colo. 80225

(1(11 Clark Equipment Co.
Construction Machinery Div.
Benton Ilarbor, Mich.

(11) Public Education Department
Affiliated Aetna Life Cos.
I la rtford. Conn. 06115

(12) Hercules Powder Co.
Advertising Department
kVilmington. Del. 19898

(13) Bethlehem Steel Co.
Publici-itions Department
Bethlehem. Pa. 18016

(14) Makers of Explosives
420 Lexington Ave.
New York. N.Y.10017

2328

115) Potomac Rivo.r Naval Cominand
Assistant for Puhlic Information
11.S.Naval ( ;(111 1:111:1111'y
Washington. D.C. 2)1225

1101 Pilot Productions. inc.u
1819-23 Ridge Ave.
Evanston, Ill. (10204
welding picturtt productions,
3 Gateway Center
Pittsburgh, Pa. 13222

()H) American Fl ho Pniducers
IWO Broadway
New York, N. Y.10010

(19) National Safety Council
423 N. Michigan Ave.
Chicago, Ill. 60611

(2))) Department of the Army
Office of the Chief of Engineers
Washington. D.C. 20315

(21) Employers Mutual Insurance Co.
2000 Westwood Drive
Wausau, Wis. 54401

(22) Descent Control
P.O.L3ox 387
Fort Smith. Ark. 72901

(23) Underwriters' Laboratories, Inc.
207 E. Ohio St.
Chicago. III. 60611

(24) Caterpillar Tractor Co.
Administration Bldg.
100 N.E. Adams St.
Peoria. III. 61602

(25) Aetna Life and Casualty
131 Farmington Ave.
1-lartford. Conn. 06115

(26) Contemporary Films, Inc.
267 W. 25th St.
New York. N.Y.10001

(27) Hy-Test Safety Shoes
Div. International Shoe Co.
1509 Washington Ave.
St. Louis, Mo.

(28) Bell Telephone Co.
(Contact 'our local offices)

1171 Iiic.
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THE UNITED STATES NAVY

GUARDIAN OF OUR COUNTRY
The United States Navy is responsible for maintaining control of the sea
and is a ready force on watch at home and overseas, capable of strong
action to preserve the peace or of instant offensive action to win in war.

It is upon the maintenance of this control that our country's glorious
future depends; the United States Navy exists to make it so.

WE SERVE WITH HONOR

Tradition, valor, and victory are the Navy's heritage from the past. To
these may be added dedication, discipline, and vigilance as the watchwords
of the present and the future.

At home or on distant stations we serve with pride, confident in the respect
of our country, our shipmates, and our families.

Our responsibilities sober u.t; our adversities strengthen us.

Service to God and Country is our special privilege. We serve with honor.

THE FUTURE OF THE NAVY

The Navy will always employ new weapons, new techniques, and
greater power to protect and defend the United States on the sea, under
the sea, and in the air.

Now and in the future, control of the sea gives the United States her
greatest advantage for the maintenance of peace and for victory in war.

Mobility, surprise, dispersal, and offensive power are the keynotes of
the new Navy. The roots of the Navy lie in a strong belief in the
future, in continued dedication to our tasks, and in reflection on our
heritage from the past.

Never have our opportunities and our responsibilities been greater.
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CHAPTER 1

ADVANCEMENT

This training manual has been prepared for men
of the Navy and Naval Reserve who are studying for
advancement to the rates of Quartermaster 3 and
Quartermaster 2. The Quartermaster qualifications
used as a guide in the preparation of this training
manual are those contained in the latest revision
(change 4) of the Manual of Qualifications for Ad-
vancement, NAVPERS 18068. Changes occurring
after this revision are not reflected in this text.

The remainder of this chapter gives information
on the enlisted rating structure, the Quartermaster
rating, and references that will help you both in
working for advancement and in performing your
duties as a Quartermaster. This chapter includes in-
formation on how to make the best use of rate train-
ing manuals. Therefore, it is strongly recommended
that you study this chapter carefully before
beginning intensive study of the remainder of this
manual.

ENLISTED RATING STRUCTURE

The two main types of ratings in the present en-
listed rating structure are general ratings and service
ratings.

GENERAL RATINGS identify broad occupa-
tional fields of related duties and functions. Some
general ratings include service ratings; others do not.
Both Regular Navy and Naval Reserve personnel
may hold general ratings.

SERVICE RATINGS identify subdivisions or
specialties within a general rating. Although service
ratings can exist at any petty officer level, they are
most common at the P03 and P02 levels. Both
Regular Navy and Naval Reserve personnel may
hold service ratings.

QUARTERMASTER RATING

SCOPE OF RATING

The Quartermaster rating is a general rating at all
petty officer levels. Among the many duties required
of a QM are those connected with navigation, steer-

ing and ship control, communication, weather,
recordkeeping, and supervision of personnel.

Quartermasters are assigned to all combatant
ships and to all but the smallest types of auxiliary
vessels. Ashore, Quartermasters are assigned to
signal stations, weather stations, and small craft
units; or they may be assigned to general duties, such
as master at arms or ceremonial guard.

Aboard ship, a Quartermaster 3 or 2 will stand
watches on the bridge as the assistant to the 00D.
To function effectively as his assistant, you must
know his duties nearly as well as your own. As QM
of the watch, yeit will spend your duty time in the
limelight, and for this reason, you must meet stan-
dards of appearance and performance that are more
exacting than those of any ether department on
board.

Special Qualification

Note in figures 1-1 and 1-2 that certain specified
ratings must complete applicable performance tests
in order to be eligible for advancement. Quarter-
master is one such rating. At the E-4 level, Quarter-
masters must demonstrate their ability to transmit
and receive, by flashing light, code groups and plain
language at an approximate rate of 8 words per
minute. They must, moreover, be able to transmit
and receive semaphore at an approximate speed of 8
words per minute.

Leadership

As you advance in the Quartermaster rating, you
will have more responsibility and authority. You will
be required to exercise more leadership than so far
has been required of you. You must learn how to
handle men. You must set high standards so that
your men will follow your example. The type of PO
you are, your personal behavior and attitude toward
your job, and your professional advancement will in-
fluence the type of work your men do.

Information on the practical application of
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leadership and supervision may he obtained from
th:.! current revision of .1.1ilitury Requirements .fi,r
Petty Wficers 3 & 2.

ADVANCEMENT

Some of the rewards of advancement are easy ;o
see. You get more pay. Your job assignments
become more interesting and more challenging. You
are regarded with greater respect by officers and en-
listed personnel. You enjoy the satisfaction of
getting ahead in your chosen Navy career.

But the advantages of advancement are not yours
alone. The Navy also profits. Highly trained person-
nel are essential to the functioning of the Navy. By
each advancement, you increase your value to the
Navy in two ways. First, you become more valuable
as a specialist in your own rating. And second, you
become more valuable as a person who can train
others and thus make far-reaching contributions to
the entire Navy.

HOW TO QUALIFY FOR ADVANCEMENT

What must you do to qualify for advancement in
rating? The requirements may change from time to
time, but usually you must:

1. Have a certain amount of time in your present
grade.

2. Complete the required military and occupa-
tional training courses.

3. Demonstrate your ability to perform all the
PRACTICAL requirement., for advancement by
completing the Record of Practical Factors, Nav-
Pers 1414/1. In some cases the Record of Practical
Factors may contain the old form number, NavPers
760.

4. Be recommended by your commanding of-
ficer, after the petty officers and officers supervising
your work have indicated that they consider you
capable of performing the duties of the next higher
rate.

5. Demonstrate your KNOWLEDGE by passing
written examinations on the occupational and mili-
tary qualification standards for advancement.

Some of these general requirements may be
modified in certain ways. Figure 1-1 gives a more
detailed view of the requirements for advancement
of active duty personnel; figure 1-2 gives this infor-
mation for inactive duty personnel.

Remember that the qualifications for advance-
ment can change. Check with your division officer
or training officer to be sure that you know the most
recent qualifications.
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Advancement is not automatic. Even '`.,ugh vou
have met all the nNuiremems. including passing the
written Mons. :kw may not he able to sew
on the crov "acid a stripe.- The number of men
in each raft: and rating is controlled on a Navywide
basis. Therefore. the number of Ille:1 who may he ad-
vanced is limiter by the numb.:- of vacancies that
exist. When the numl;er of men passing the examina-
tion exceeds the number of vacancies. some system
must he used to determine which men may he ad-
vanced and which may not. The system used i s the
"final multiple" and is a combination of tlree types of
advancement systems: Merit rating system. person-
nel testing system. and longevity.. or seniority.
system. The Navy's system provides credit for per-
formance, knowledge, and seniority, and, while it
cannot guarantee that any one person will he ad-
vanced, it does guarantee that all men within a par-
ticular rating will have equal advancement opportu-
nity.

The following factors are considered in comput-
ing the final multiple:

Factor Maxilnuln Credit
Examination score 80

Performance
factor

(Performance
evaluation) 50

Length of service
(years x 1) 20

Service in pay
grade (years x 2) 20

Medals and awards 15
185

All of the above information (except the ex-
amination score ) is submitted to the Naval Examin-
ing Center with your examination answer sheet.
After grading, the examination scores, for those
passing, are added to the other factors to arrive at
the final multiple. A precedence list, which is based
on final multiples, is then prepared for each pay
grade within each rating. Advancement authoriza-
tions are then issued, beginning at the top of the list,
for the number of men needed to fill the existing
vacancies.

HOW TO PREPARE FOR ADVANCEMENT

What must you do to prepare for advancement?
You must study the qualifications for advancement,
work on the practical factors, study the required rate
training manuals, and study other material that is
required for advancement in your rating. To prepare
for advancement, you will need to be familiar with
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RFPLI!REMENTS

SERVICE

El te E2 to E3
ift E3 #E4 t E5 t E6 t El t EB

, to Fd to E5 to E6 tc El to EB to E9

4 urns. ,

service
36 mos.
as E-6.

couple- 6 mos. 6 mos. 12 mos. 24 mos. 8 years
tion of j as Eq. as E-3 as E-4 as E-5. total 36 mos I 14 mos.

enlisted as E-1. as E-8.
service.; 8 of 11 10 of 13

years years

total total
Class B 1 service service

foi AGC I must be must be
mMNUcC. enlisted. enlisted.

Recruit
SCHOOL Training.

PRACTICAL

FACTORS

PERFORMANCE

TEST

Locally

prepared

check -

offs.

Class A
for P R3.
1113.PT3.'
AME 3,
HM 3,
PN 3,
FTB 3.
MT 3.

Record of Practical Factors, NavPers 1414/1, must be
completed for E-3 and all FO advancements.

Specified ratings must complete

applicable performance tests be-
fore taking examinations.

ENLISTED

PERFORMANCE

EVALUATION

EXAMINATIONS

As used by CO
when approving

advancement.

Counts toward performance factor credit in ad-
vancement multiple.

Locally
prepared

tests.

See

below.
Navy-wide examinations required

for all PO advancements.

Navy-wide,

selection board.

RATE TRAINING
MANUAL (INCLUD-

ING MILITARY

REQUIREMENTS)

Required for E-3 and all PO advancements
unless waived because of school comple-

tion, but need not bz repeated if identical
course has already been completed. See

NavPers 10052 (current edition).

Correspondence

courses and
recommended

reading. See

NavPers 10052

(current edition).

AUTHORIZATION
Commanding

Officer
Naval Examining Center

* All advancements require commanding officer's recommendation.

t 1 year obligated service required for E-5 and E-6; 2 years for E-1, E-8 and E-9.
# Military leadership exam required for E-4 and E-5.

** For E-2 to E-3, NAVEXAMCEN exams or locally prepared tests may be used.

t t Waived for qualified EH personnel.

Figure 1-1.Active duty advancement
requirements.
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REQUIREMENTS
El to E2 to E3 to E4 to E5 to E6 to

E2 E3 E4 E5 E6 El
£8 E9

TOTAL TIME

IN GRADE

36 mos. 36 mos. 24 mos.
wan with with

4 mos. 6 mos. 6 mos. 12 mos. 24 mos. total total total

8 yrs 11 yrs 13 yrs
service service service

TOTAL TRAINING

DUTY IN GRADE 1 14 days114

I I

i !

days 14 days 14 days 28 days 42 days 42 days; 28 days

PERFORMANCE

TESTS

-I

Specified ratings must complete applicable
performance tests Delete taking examination.

DRILL

PARTICIPATION
Satisfactory participation as a member of a drill unit

in accordance witn 8UPERSiNST 5400.42 series.

PRACTICAL FACTORS

(INCLUDING MILITARY

REQUIREMENTS)

Record of Practical Fa:to!s, NavPers 1414/1, must-,be completed
for all advancements.

RATE TRAINING

MANUAL (INCLUDING

MILITARY REQUIRE

MENTS)

Completion of applicable course or courses must be entered

in service record.

EXAMINATION Standard Exam

Standard Exam

required for all PO

Advancements.

Also pass

Military Leadership Exam

for E-4 and E5.

Standard Exam,

Selection Board.

AUTHORIZATION
Commanding

Officer
Naval Examining Center

* Recommendation by commanding raker required for all advancements.

t Active duly periods may be substituted for training duty.

Figure 1 -2.Inactive duty advancement
requirements.
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(1) the Quals Manual. ( 2) the Record of Practical
F--actors, ( 3) a NavPers publication called Training
Publications for Advancement, NavPers 10052. and
( 4 ) applicable rate training manuals. The following
sections describe them and give you some practical
suggestions on how to use them in preparing for ad-
vancement.

Quals Manual

The Manual of Qualifications for Advancement,
NavPers 18068E ( with changes), gives the minimum
occupational and military qualification standards for
advancement to each pay grade within each rating.
This manual is usually called the "Quals Manual,"
and the qualifications themselves are often called
"quals." The qualification standards are of two
general types: (1) military qualification standards,
and (2) occupational qualification standards.

MILITARY STANDARDS are requirements
that apply to all ratings rather than to any one par-
ticular rating. Military requirements for advance-
ment to third class and second class petty officer
rates deal with military conduct, naval organization,
military justice, security, watch standing, and other
subjects which are required of petty officers in all
ratings.

OCCUPATIONAL STANDARDS are require-
ments that are directly related to the work of each
rating.

Both the ns;litary requirements and the occupa-
tional qualification standards are divided into sub-
ject matter groups; then, within each subject matter
group, they are divided into PRACTICAL FAC-
TORS and KNOWLEDGE FACTORS. Practicai
factors are things you must be able to DO.
Knowledge factors are things you must KNOW in
order to perform the duties of your rating.

In most subject matter areas, you will find both
practical factor and knowledge factor qualifications.
In some subject matter areas, you may find only one
or the other. It is important to remember that there
are some knowledge aspects to all practical factors,
and some practical aspects to most knowledge fac-
tors. Therefore, even if the Quals Manual indicates
that there are no knowledge factors for a given sub-
ject matter area, you may still expect to find ex-
amination questions dealing with the knowledge.
aspects of the practical factors listed in that subject
matter area.
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You are required to pass a Navy-wide milita-
ry/leadership examination for E-4 or E-5. as ap-
propriate, before you take the occupational ex-
aminations. The military/leadership examinations
are administered on a schedule determined by your
commanding officer. Candidates are required to
pass the applicable military/leadership examination
only once. Each of these examinations consists of
100 questions based on information contained in
Military Requirements for Petty Officers 3 & 2, Nav-
Pers 10056 (current edition) and in other publica-
tions listed in Training Publications for Advancement,
NavPers 10052 (current edition).

The Navywide occupational examinations for
pay grades E-4 and E-5 will contain 150 questions
related to occupational areas of your rating.

If you are working for advancement to second
class, remember that you may be examined on third
class qualifications as well as on second class qualifi-
cations.

The Quals Manual is kept current by means of
changes. The occupational qualifications for your
rating which are covered in this training manual
were current at the time the manual was printed. By
the time you are studying this manual, however, the
quals for your rating may have been changed. Never
trust any set of quals until you have checked it
against an UP-TO-DATE copy in the Quals Manual.

Record of Practical Factors

Before you can take the servicewide examination
for advancement, there must be an entry in your ser-
vice record to show that you have qualified in the
practical factors of both the military qualifications
and the occupational qualifications. The RECORD
OF PRACTICAL FACTORS, mentioned earlier, is
used to keep a record of your practical factor
qualifications. This form is available for each rating.
The form lists all practical factors, both military and
occupational, As you demonstrate your ability to
perform each practical factor, appropriate entries
are made in the DATE and INITIALS columns.

Changes are made periodically to the Manual of
Qualifications for Advancement, and revised forms of
NavPers 1414/1 are provided when necessary. Extra
space is allowed on the Record of Practical Factors
for entering additional practical factors as they are
published in changes to the Quals Manual. The
Record of Practical Factors also provides space for
recording demonstrated proficiency in skills which
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are within ,:,Ipe of t le rating but which
are not iden ied (iaitlifica7...ions for ad-
vancement.

Until completed, NavPers 1414:1 is usually
held by your division offi cer: after completion. it is
forwarded to the personinel office for insertion in
your service record.

If you are transfered. before you qualify in all
practical factors, the NawPel-s 1414/1 form should
be forwarded with yolar service record to your next
duty station. You ca: ..ave yourself a lot of trouble
by making sure that t.. form is actually inserted in
your service record before you. are transferred. If the
form is not in your service record, you may be
required to start all over again and requalify in the
practical factors which have already been checked
off.

NavPers 10052

Training Publications for Advancement, NayPers
10052 (revised), is a very important publication for
anyone preparing for advancement. This bibliog-
raphy lists required and recommended Navy Train-
ing Courses and other reference material to be used
by personnel working for advancement. NavPers
10052 is revised and issued once each year by the
Bureau of Naval Personnel. Each revised edition is
identified by a letter following the NavPers number.
When using this publication, be SURE that you have
the most recent edition.

If extensive changes in qualifications occur in
any rating between the annual revisions of NavPers
10052, a supplementary list of study material may be
issued in the form of a BuPers Notice. When you are
preparing for advancement, check to see whether
changes have been made in the qualifications for
your rating. If changes have been made, see if a Bu-
Pers Notice has been issued to supplement NavPers
10052 for your rating.

The required and recommended references are
listed by pay grade in NavPers 10052. If you are
working for advancement to third class, study the
material that is listed for third class. If you are work-
ing for advancement to second class, study the
material that is listed for second class; but remember
that you are also responsible for the references listed
at the third class level.

In using Na.:,,Pers 10052, you will notice that
some rate t' aining manuals are marked with an as-
terisk (*). Any manual marked in this way is MAN-
DATORYthat is, it must be completed at the in-
dicated rate level before you can be eligible to take
the servicewide examination for advancement. Each

6

mandatory manual may be completed by t 1 ) passing
the appropriate enlisted corresnondence course that
is based on the mandatory training, manual;
passing locally prepared tests based on the informa-
tion given in the training manual; or 3) in some
c:Ises. successfully completing an appropriate Class

course.
Do not overlook the section of NavPers 10052

which lists the required and recommended
references relating to the military qualification stan-
dards for advancement. Personnel of ALL ratings
must complete the mandatory military requirements
training manual for the appropriate rate level before
they can be eligible to advance.

The references in NavPers W052 which are
recommended but not mandatory should also be stu-
died carefully. ALL references listed in NavPers
10052 may be used as source material for the writ-
ten examinations, at the appropriate rate levels.

Rate Training Manuals

There are two general types of rate training
manuals. RATING MANUALS (such as this one )
are prepared for most enlisted ratings. A rating
manual gives information that is directly related to
the occupational qualifications of ONE rating. SUB-
JECT MATTER MANUALS or BASIC MANUALS
give information that applies to more than one rat-
ing.

Rate training manuals are revised from time to
time to keep them up to date technically. The revi-
sion of a rate training manual is identified by a letter
following the NavPers number. You can tell whether
any particular copy of a training manual is the latest
edition by checking the NavPers number and the
letter following this number in the most recent edi-
tion of List of Training Manuals and Correspondence
Courses, NavPers 10061. (NavPers 10061 is actually
a catalog that lists all current training manuals and
correspondence courses; you will find this catalog
useful in planning your study program.)

Each time a rate training manual is revised, it is
brought into conformance with the official publica-
tions and directives on which it is based; but during
the life of any edition, discrepancies between the
manual and the official sources are almost certain to
arise because of changes to the latter which are is-
sued in the interim. In the performance of your du-
ties, you should always refer to the appropriate offi-
cial publication or directive. If the official source is
listed in NavPers 10052, the Naval Examining
Center uses it as a source of questions in preparing
the fleetwide examinations for advancement. In case
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of discrepancy between any publications listed in
Na% Pers 10(152 for a given rate, the Examining
Center will use the most recent material.

Rate training manuals are designed to help you
prepare for advancement. The following suggestions
may help you to make the best use of this manual
and other Navy training publications when you are
preparing for advancement.

1. Study the military qualifications and the occu-
pational qualifications for your rating before you
study the training manual, and refer to the quals
frequently as you study. Remember, you are study-
ing the manual primarily in order to meet these
quals.

2. Set up a regular study plan. It will probably be
easier for you to stick to a schedule if you can plan
to study at the same time each day. If possible,
schedule your studying for a time of day when you
will not have too many interruptions or distractions.

3. Before you begin to study any part of the train-
ing course intensively, become familiar with the en-
tire book. Read the preface and the table of con-
tents. Check through the index. Look at the appen-
dixes. Thumb through the book without any' particu-
lar plan, looking at the illustrations and reading bits
here and there as you see things that interest yoU.

4. Look at the training manual in more detail, to
see how it is organized. Look at the table of contents
again. Then, chapter by chapter, read the introduc-
tion, the headings, and the subheadings. This will
give you a pretty clear picture of the scope and con-
tent of the book. As you look through the book in
this way, ask yourself some questions:

* What do I need to learn about this?
* What do I already know about this?
* How is this information related to information

given in other chapters?
* How is this information related to the qualifica-

tions for advancement?
S. When you have a general idea of what is in the

training manual and how it is organized, fill in the
details by intensive study. In each study period, try
to cover a complete unitit may be a chapter. a sec-
tion of a chapter, or a subsection. The amount of
material that you can cover at onetime will vary. If
you know the subject well, or if the material is easy,
you can cover quite a lot at one time. Difficult or un-
familiar material will require more study time.

6 In studying any one unitchapter, section, er
su1isectionwrite down the questions that occur to
you. Many people find it helpful to make a written
outline of the unit as they study, or at least to write
down the most important ideas.

7. As you study, relate the information in the
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traininL manual to the knowledge yo' already hay e.
When you read about a process. a skill. or a situa-
tion. try to s. e how this information ties in with your
own past experience.

S. When you have finished studying a unit. take
time out to see what you have learned. Look back
over your notes and questions. Nlaybe some of your
questions have been answered, but perhaps you still
have some that are not answered. Without looking at
the training manual. write down the main ideas that
you have gotten from studying this unit. Don't just
quote the book. If you can't give these ideas in your
own words, the chances are that you have not really
mastered the information.

9. Use enlisted correspondence courses when-
ever you can. The correspondence courses are based
on rate training manuals or on other appropriate
texts. As mentioned before, completion of a manda-
tory rate training manual can be accomplished by
passing an enlisted correspondence course based on
the training manual. You will probably find it helpful
to take other correspondence courses, as well as
those based on mandatory training manuals. Taking
a correspondence course helps you to master the in-
formation given in the training manual, and also
helps you see how much you have learned.

10. Think of your future as you study rate train-
ing manuals. You are working for advancement to
third class or second class right now, but some day
you will be working toward higher rates.. Anything
extra that you can learn now will help you both now
and later.

SOURCES OF INFORMATION

Besides training manuals, NavPers 10052 lists of-
ficial publications on which you may be examined.
You should not only study the sections required, but
should become as familiar as possible with all publi-
cations you use.

One of the most useful pointers you can learn
about a subject is how to find out more about it. No
single publication can give you all the information
you need to perform the duties of your rating. You
should learn where to look for accurate, authorita-
tive, up-to-date information on all subjects related to
the military requirements for advancement and the
occupational qualifications of your rating.

PUBLICATIONS YOU SHOULD KNOW

Some of the publications mentioned here are
subject to change or revision from time to time -
some at regular intervals, others as the need arises.
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When using any publication that is subject to change
or revision, he sure that you have the effective
latest ) edition. When using any publication that is

kept current by means of changes. be sure you have
a copy in which all official changes have been made.
Check with your senior petty officer or division of-
ficer if you are not certain you have the latest edi-
tions with all official changes. Studying canceled or
obsolete information will not help you to do your
work or to advance; it is likely to be a waste of time.
and may even be seriously misleading.

A great deal of written material with which a
Quartermaster should be familiar is in reference
books. It is recommended that the following works
be referred to for valuable elaboration of subjects
discussed in this manual: ACPs 118, 125,
129; Manual for Ship's Surface Weather Observations,
OpNav P3140.37 series; American Practical Naviga-
tor ( Bowditch), H.O. Pub. No, 9; Maneuvering Board
Manual, H.O. Pub. No. 217; and The Watch Officer's
Guide; Dutton'sNavigation and Piloting.

If some section of this training manual puzzles
you, or you feel a need to know more details about a
specific operation, you should refer to the books just
listed. These books should be readily available

aboard your ship. If they are not, your division of-
ficer will request them through proper channels.

TRAINING FILMS

Training films available to naval personnel are a
valuable source of supplementary information on
many technical subjects. A selected list of training
films that may be useful to you is given in appendix I
of this training manual. Other films that may be of
interest are listed in the United States .Vary Film
Catalog.SavWeps 10-1-777. This catalog, published
in l96b, supersedes three earlier publications: the
former catalog with the same title but numbered
NavPers 10000 -A; the Supplement. NavWeps 10- 1 -
772: and the Navy Classified Film Catalog, NavPers
1 000 1 -A.

When selecting a film, note its date of issue listed
in the film catalog.

As you know, procedures sometimes change
rapidly. Thus, some films become obsolete. If a film
is obsolete only in part, it may still have sections that
are useful, but you should note procedures that have
changed. If there is any doubt, verify current
procedures by looking them up in effective publica-
tions on that subject.

8
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CHAPTER 2

QUARTERMASTER WATCHES

It is the aim of this chapter to familiarize you
with the bridge, bridge personnel, bridge equipment.
and the duties a Quartermaster performs while
standing quartermaster watches.

BRIDGE WATCHES

One of the most important bridge watches is the
quartermaster watch. As a member of the watch
team, every Quartermaster must serve as an ob-
server and as recorder.

Being an observer is one of the duties of the
quartermaster of the watch. He should make every
effort to find out as much as he can about the bridge,
its functions, and its personnel, because he
frequently is assigned the job of enlisted supervisor
of the watch. This assignment occurs particularly on
smaller ships that have no boatswain's mate of the
watch, and on all ships during general quarters. The
quartermaster of the watch must keep his eyes open
for any routine that is overlooked or neglected. He
also must be on. the alert for any out -of- the - ordinary,
occurrences.

Everything that happens during the QM watch
should be recorded in the quartermaster's notebook.
These events are recorded as soon as they occur.
Chapter 4 of this training course includes some ex-
amples for making correct entries in the notebook.

The QM of the watch should not hesitate to bring
any unusual incident to the attention of the 00D,
the Boatswain's mate of the watch, or any other
member of the watch. The purpose of a watch is to
maintain the safety of the ship and the men. It be-
hooves all members of the watch to be vigilant.

BRIDGE EQUIPMENT

The bridge contains instruments or apparatus
for-

Steering;
Depth sounding;
Indicating ship's heading;
Indicating rudder angle;
Measuring speed;

Measuring temperature and atmospheric pres-
sure;

Communicating speed orders to engineroom;
Taking bearings and ranges;
Making celestial observations;
Plotting ship's position and course;
Controlling running and speed lights,
Indicating revolutions made by the engines;
Communicating with other departments in the

ship and with other ships; and
Measuring wind direction and speed.
A rated Quartermaster seldom stands routine

steersman watches nowadays. He does, however,
take over during emergencies and in some special
circumstances. Sonic ships- whose steering engines
are controlled by a "streetcar- controller have only
a miniature wheel, or sometimes just a lever, for
putting over the rudder. Most ships have a steering
unit similar to that shown in figure 2-1.

Forward of the wheel, where the steersman can
see it best, is the magnetic steering compass in its
binnacle, and to one side, either one or two gyro re-
peaters. Nearby is the engine order telegraph, with a
separate handle, port and starboard, for twin screws,
or a single handle for.a single-screw ship. The engine
revolution indicator usually is rigged on or near the
telegraph. A rudder angle indicator is on the forward
bulkhead, or in some position where it can be seen
easily by the steersman. Ordinarily a wheel angle in-
dicator is mounted on the steering post itself. Voice
tubes, telephones, the PA system, and the howler
and gong control are customarily on the after bulk-
head. Light switchboards and various indicators,
such as the aneroid barometer and deck clock,
usually are on one of the side bulkheads. In the
pilothouse on most ships is a radar repeater with a
plan position indicator (PPI) scope that shows the
position of all the ships in formation, or other ob-
jects nearby.

The charthouse normally is abaft the wheelhouse
but may be located on another deck some distance
away. Here the chart portfolios are laid out on
shelves, or are stowed away in drawers. A table, for

9
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Figure 2-1.Bridge of a destroyer 69.1

laying out charts, generally is equipped with a
universal drafting machine. The dead reckoning
tracer (DRT) may be set up here too.

Shelves in the charthouse contain the naviga-
tional instrumentssextants, stadimeters, bearing
circles, stopwatches, etc. Plotting tools stowed in
boxes or drawers include parallel rulers, dividers,
protractors, Star Finder and Identifier (No. 2102 -
D), Hoey position plotters, and such paraphernalia
as pencils, stamps, inks, and erasers.

A chronometer case usually is installed in the
charthouse. Built-in shelves contain the navigator's
library, H.O. publications, tide and current tables,
and so on.

WATCH PERSONNEL

The watch on the bridge, underway, normally
consists of the following personnel:

Officer of the deck;
Junior officer of the deck;
Boatswain's mate of the watt::;
Quartermaster of the watch;
Steersman;
Lee steersman (who usually mans the engine

order telegraph);
Sound-powered telephone talker;
Messenger;
Lookouts.
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The numbers and assignments of personnel on
watch vary from ship to ship, depending on the
ship's size and availability of personnel. You should
know all these people by name and assignment. You
should also know, at sea. which is the duty division:
in port, the duty.. liberty, and standbx sections. the
name of the command duty officer. the duty depart-
=nent heads, the name and location of the PO of the
watch. and whether the captain and executive of-
ficer are ashore.

RELIEVING THE WATCH

Always arrive on station at least 15 minutes
ahead of scheduled time for relieving the watch:
nothing is more aggravating than a late relief. More
important, you must obtain much information about
the general situation before you can assume respon-
sibility.

You must be able at all times to locate the vari-
ous notebooks and records you are to use during the
watch. These record books include the quarter-
master's notebook, the deck log, the captain's night
order book, the morning call book, and the magnetic
compass record.

A publications inventory log is required to en-
sure watch-to-watch accounting of classified publi-
cations. Any publications used by the OOD or the
quartermaster of the watch are accountable to the
quartermaster of the watch. The publications cus-
tody form shown in figure 2-2 is not a standard form,
but usually any record that contains the same infor-
mation is acceptable. The important point is that a
custody log must be maintained and kept on file.

When you take over the watch, you and the QM
being relieved should inventory the publications as-
signed to the quartermaster watch before you relieve
him. When the publications are accounted for, you
should sign the custody log. If any of the publica-
tions are missing, you should report that fact to the
officer of the deck and the navigator.

The morning call book contains a list of the peo-
ple who are to be called early. When you relieve the
midwatch, take a look at the call book at once and
note the time the earliest call is to be made. Because
you shouldn't leave the bridge during your watch,
the calls should be made by the messenger; but you
are responsible for keeping the messenger informed.

The captain's night order book contains a sum-
mary of the duties of the bridge watch. Although ac-
tually addressed to the officer of the deck, its con-
tents must be equally familiar to his assistant, the
quartermaster of the watch, whether they apply to
him or not. Standing orders usually are posted inside
the front cover of the night order book. Each day on
a separate page the captain inserts a description of
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PUBLICATIONS CUSTODY LOG

WATCH-TO-WATCH PUBLICATION INVENTORY FOR ,ok i,i)G

SHORT TITLE REG. NR.
C

rts

O

Iu

A 6 7,5 64

1

I certify that I have personally sighted and inventoried each of the above listed publications and/or
materials. By my signature above I acknowledge responsibility for maintaining security precautions
and assume custody for all above listed publications and/or material during my watch or until properly
relieved of their custody. I will report immediately to the custodian or other competent authority any
discrepancy in the inventory.

Figure 2 -2, Publications custody log.

the general situation at the end of that day, and any
special orders (called current orders) that apply to
succeeding watches.

The OOD and usually the JOOD, CIC watch of
ficer, and CIC watch supervisor are required to ini-
tial the current night orders to signify they have read

31.58

and understand them. When you check the orders,
as QM of the watch, be sure you are looking at the
correct page. It has happened that wrong pages have
been read, and the resulting troubles can be serious.
For this reason, always check the date of the current
orders you are inspecting. Shortly in advance of the
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time for the officer of the deck to execute the orders
directed to him in the night order book, it is advisa-
ble to remind him of this duty.

You must also be able to find the apparatus you
are to useengine order tclegraph, rpm indicator,
echo depth sounder, barometer, bearing circle,
stadimeter, light switches, and controls for any elec-
trical signal equipment operated from the navigation
and signal bridges, even under conditions cf total
darkness. If you've just come aboard the ship, you
should explore the bridge and charthouse before you
take over, especially if your first watch is to be dur-
ing the hours of darkness.

WATCH ROUTINE

When you relieve the watch, make sure you ob-
tain any special information the man you relieve
may have for you. Such information includes verbal
orders to the wheel that still are standing, steering
peculiarities due to unusual weather situations, or
anticipated aids to navigation.

Consult the night order book and examine the
current orders. Look over the deck log entries of the
previous watch and see if there is anything pertain-
ing to your watch, then report officially to the OOD
that you have relieved the watch.

Inform yourself of the general situation. You
should have some knowledge of what is happening
aboard your ship. The material to follow will give
you an idea of some of the information you must
know when you stand watch. How much information
you need depends to some degree on whether you
are anchored, at sea, alongside, or in some other
situation.

First (and most important), as the quartermaster
of the watch, you must serve as the assistant to the
OOD. In this capacity you are very close to events
occurring on the bridge and at other stations. Your
nearness makes it possible for you to observe the
watch personnel and the jobs they are performing.
Frequently, the officer of the deck is involved in a
problem of maneuvering or navigation, and may fail
to notice the omission of small details in the ship's
daily routine, Pages from the ship's organization
book, listing the routine of the day, are available in
the pilothouse. It is an important part of your job as
quartermaster of the watch to remind people con-
cerned when the time approaches for performing
each detail.

When standing watch, you should observe all in-
struments and equipment that register and perform
significant functions. If, for instance, the steersman
wanders off course, you should, by your observation
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of the compass, be the first to discover what hap-
pened. This incident should be reported to the OOD
immediately. The barometer is another instrument
that you should keep your eye on. The barometer
readings are entered in the weather log every hour,
but the readings can change drastically if a storm of
hurricane proportions should come up. Other instru-
ments that you should observe closely are the com-
pass, rudder angle indicator, course recorder, and
revolution indicator. Anything that might affect the
ship should be reported to the OOD.

The condition of the ship's motive powerplant
must be known at all times. Underway, the boilers and
engines in use must be recorded. When in port, you
must advise the OOD of the boilers that are being
held in readiness and of any repairs, already in
progress, which may interfere with the ship's getting
underway.

As watch quartermaster you must know your
ship's standard speed, and how many revolutions per .

minute are required to make standard speed. Natu-
rally, you must know the speed she is making
presently, her base course by steering, standard and
gyrocompass, and her present course. The gyrocom-
pass must be adjusted for material changes in
latitude, but you do not make the actual adjustment;
you must notify the electrical gang when an adjust-
ment must be made.

Check to see that the required running lights and
auxiliary lights are on. If you have the watch at sun-
rise or sunset, turn the required lights on or off at the
proper instant. Having the proper lights on is a must
for every naval vessel. A knowledge of lights enables
you to determine the direction another ship is travel-
ing. If the wrong lights are used, your ship may
become endangered. For correct ship's lights, refer
to chapter 9 of this training manual.

As quartermaster of the watch, you should know
the cruising formation of the ship, the name and lo-
cation of the formation guide, and the names of the
other ships present. You must know your ship's rela-
tive position in formation, and check it repeatedly
during the watch. You should know how to work
basic maneuvering board problems. The maneuver-
ing board problems are essential in determining
courses and speeds to use if the formation is altered.

Find out which boat is designated ready lifeboat,
and learn the plan for manning it. Keep an eye on
the weather situation, tendency of the barometer,
wind velocity and direction, cloud formations, and
any other conditions that might endanger your ship.
If any of the ship's boats are in the water, you must
know their location and any special orders applica-
ble to them. You must have the compass course to
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the regular landing worked out for boat coxswains,
and be prepared to work out a course for any boat
making a trip to another point.

One of your main duties on the quartermaster
watch on an anchored ship is to see whether the ship
drags her anchor. You must know what kind of hold-
ing ground the anchor is in (mud, sand, gravel) and
how deep the water is. Be alert at all times to detect
the first indication of dragging, especially when cir-
cumstances make it a definite possibility. Poor hold-
ing ground, deep water, a strong wind or tide, or any
combination of these conditions mean that the drift
lead should be put over at once and checked often.
Repeated bearings and ranges must then be taken.
You must report to the OOD any indication of a
drag, even though it is only a suspicion. You must
learn to distinguish between a change of bearing
caused by a swing, and the actual change due to
dragging.

Immediate acfion must be taken when the
anchor starts to drag. It may be necessary only to
veer chain and get another good bite. In a crowded
anchorage, or near a lee shore or shoal water, h6-:v-
ever, another anchor must be dropped at once.
Preparations usually are made for getting underway,
and emergency signals are made to warn ships to
leeward or downstream that they may have to
maneuver out of the way.

If conditions indicate that dragging is a possibili-
ty, it is a good idea to walk forward now and then
and check the chain. Under normal circumstances,
with the chain veered to proper scope, it should
hang in a slight catenary (downward curve). If it is
taut, the hook may be about to drag. When it drags
on a hard bottom, a loud rambling sound ordinarily
indicates that condition. However, on an oozy bot-
tom it may slide along noiselessly. In that event, if
you put your foot on the chain, usually you can feel a
definite vibration.

If your ship is moored with two anchors, you
must know whether a swivel is in use. If not, or if the
swivel is not functioning properly, you must keep
record of how the ship swings, so you can inform the
OOD before the chain becomes fouled. This action
entails a knowledge of the state of the tide. If you are
moored alongside, you must know what lines are in
use, whether they are doubled up, and whether they
are taut or slack. If your ship is one of a nest, you
must know which ship in the nest has the buoy.

PREPARATIONS FOR GETTING UNDERWAY

A ship cannot get underway unless extensive
preparations are made. During these preparations,
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every department and nearly every man has some
duties to perform. As Quartermaster, you have some
of the most important duties.

Your duties in connection with getting underway
may be separated into two broad categories. First,
you must lay out and set up equipment. Second, you
must check or test the operating equipment on the
bridge.

SETTING UP EQUIPMENT

You must set up the navigational chart of the
area in which your ship is anchored or moored. Pro-
vide pencils, dividers, drawing compasses, parallel
rulers, and erasers for the use of the navigator. Set
up a drafting machine, bearing circle, and alidade.
When required, you may also need a three-arm
protractor, sextant, and stadimeter. You must also
provide binoculars for the bridge personnel.

CHECKING AND TESTING EQUIPMENT

The operating equipment on the bridge must be
tested (usually by the QM of the watch) to ensure
that it will function properly when the ship is un-
derway. You must check the helm and rudder by
turning the wheel full t'o the right (or left) and
watching the rudder angle indicator to see that it fol-
lows the wheel angle indicator to the proper angle.
When this check is made, turn the wheel full in the
opposite direction, and again watch the rudder angle
indicator for proper reaction. While this test is being
carried out, you should have someone in after steer-
ing standing by to see that the wheel and the rudder
angle indicator at that steering station are function-
ing properly.

The QM of the watch tests the annunciator and
propeller revolution telegraph to ensure that the
necessary signals can be transmitted to the en-
gineroom. Prior arrangements for the test must be
made with engineroom and I.C. room personnel. To
test the annunciator, move the handle on either the
port or starboard side to one of the positions that in-
dicates a desired speed (ahead or astern); wait for
the engineroom personnel to acknowledge receipt of
the order by moving their indicator to the same posi-
tion. When the engineroom acknowledges, repeat
the procedure by using a different indication of
speed. Continue in this manner until all handle posi-
tions on the annunciator are indicated and
acknowledged.

Test the propeller revolution indicator by turning
the indicator knobs, thereby causing different num-
bers of desired revolutions to be transmitted to the
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engineroom. Personnel in the engineroom should
acknowledge by indicating the same number of
revolutions rung up by the bridge. This procedure
should be repeated, using several different combina-
tions of numbers.

Check the gyrocompass repeaters to see that
they are aligned with the master. Accomr).ift this
procedure by "marking" the repeaters and the
master simultaneously, then compare the readings.
If the reading at the lubber's line of a repeater differs
from the master by half a degree or more, you

should realign it. Proceed by pushing in and rotating
an adjusting knob, located near the base of the re-
peater, either clockwise or countercFockwise, so that
the compass card on the repeater can he rotated to
coincide with the master gyro.

The ship's whistle and siren (if installed on your
ship), as well as the general, chemical, and collision
alarms, are additional checks you must make for
their proper operation. Before testing any noise-
making equipment, however, you must obtain per-
mission from the commanding officer.

14
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CHAPTER 3

HONORS AND CEREMONIES

Since the days when the United States emerged
as an independent nation, tradition has played an
important role in the ceremonial functions of our
Navy. At first, most of the honors and ceremonies
rendered by our Navy were carried over from the
British Navy. Before many years went by, however,
the United States Navy began changing these car-
ryover honors and ceremonies to conform to its own
concept of ceremonial functions. As a result, the
United States Navy now has a rigid set of rules
covering all ceremonies.

All types and phases of :eremonial functions
rendered by and on board naval vessels are
presented in this chapter. Quartermasters must
know what is required, and also when, how, why,
where, and by whom the honors and ceremonies are
given.

PASSING HONORS

Passing honors are those honors, except gun
salutes, rendered by ships and boats when ships, em-
barked officials, or officers pass (or are passed)
close aboard. Close aboard means passing within
600 yards for ships, and within 400 yards for boats.
To ensure that appropriate honors are given, these
distance limitations should be interpreted liberally.

Passing honors consist of sounding the command
"Attention," followed by a hand salute by all per-
sons on deck and not in ranks. Passing honors are
exchanged between ships of the U. S. Navy, and
between ships of the Navy and the Coast Guard,
passing close aboard.

Table 3-1 prescribes the honors for a ship of the
Navy passing close aboard a ship or naval station dis-
playing the flag of the officials indicated, and for
naval stations (insofar as practicable) when a ship
displaying such flag passes close aboard. These
honors are acknowledged by returning the same
honors.

Table 3-2 lists the honors to be rendered by a
ship of the Navy being passed close aboard by a boat
displaying the flag or pennant of a civil official or a
naval officer.
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FOREIGN DIGNITARIES AND WARSHIPS

The honors prescribed for the President of the
United States are given by a ship of the Navy being
passed close aboard by a ship or boat displaying the
flag or standard of a foreign president, sovereign, or
member of a reigning family. The foreign national
anthem is played instead of the national anthem of
the United States.

Passing honors are exchanged when foreign war-
ships pass close aboard. The honors consist of parad-
ing the guard of the day, sounding "Attention,"
rendering the hand salute by all persons in view on
deck, and playing the foreign national anthem.

RENDERING PASSING HONORS

The command "Attention" is sounded by the ju-
nior when the bow of one ship passes the bow or
stern of the other vessel. If a senior is embarked in a
boat, "Attention" is sounded before the boat is
abreast, or nearest abreast the quarterdeck.

The guard, when required, calls "Present arms,"
and all persons on deck salute. Music is played,
when required. The order "Carry on" is sounded
when the prescribed honors are rendered and
acknowledged.

Passing honors are not rendered after sunset nor
before 0800, except when international courtesy
requires. Passing honors are not exchanged between
ships of the Navy when they are engaged in tactical
evolutions outside port. The senior officer present
may direct that passing honors be dispensed with in
whole or in part.

PRECEDENCE OF SHIPBOARD MEANS OF
ANNOUNCING

There are a number of ways to call attention to
cermonies, events, departures, arrivals, etc. aboard a
Navy ship. The preferred order of use is as follows:

1. Bugle
2. Whistle
3. Passing the word.
No more than one means should be used for a
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Table 3-1 Passing Honors Rendered b a Ship
or Naval Station 69, I25

Official Uniform
Ruffles

and
flourishes

Music Guard Remarks

President As prescribed by
senior officer
present.

4 National
anthem.

Full Man rail, unless
otherwise direc
ted by senior
officer present.

Secretary of State
when special for-
eign representative
of the President.

do 4 do do Crew at
quarters.

Vice President . . . . Of the day - do do Do.

Secretary of Defense, do - do do Do.
Deputy Secretary
of Defense, or Sec-
retary of the Navy.

Assistant Secretary
of Defense, Under

do - do do Do.

Secretary or an
Assistant Secretary
of the Navy.

given event and the same means should be used
throughout that event, e.g. "Attention to port"
should not be announced by a whistle and followed
by the same order given orally over the ship's loud-
speaker; "Carry on" should not be announced using
a different device than that used to announce "At-
tention."

Bugle and Whistle Signals

In order to standardize bugle and whistle signals
when used for passing/side honors, the following are
prescribed:

One Blast
Two Blasts
One Blast

Two Blasts

Three Blasts

Attention to starboard.
Attention to port.
Render sa!ine.
Terminate salute, remain

at attention.
Carry on.
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GUN SALUTES

Gun salutes prescribed in Navy Regulations for
officers and officials entitled to 17 or more guns are
fired on the occasion of each official visit of the in-
dividual concerned. Gun salutes designated in Navy
Regulations for officers and officials entitled to 15
guns or fewer are not fired unless so ordered by the
senior officer present or by higher authority. Nor-
mally, the interval between guns in salutes is 5
seconds.

During the gun salute, persons on the quarter-
deck, or in the ceremonial party if ashore, render the
hand salute; other persons on deck, or in the vicinity
of the ceremonial party if ashore, stand at attention.

Officers being saluted give the hand salute during
the firing of the gun salute. If practicable to do so,
the boat or vehicle in which a person being saluted is
embarked is stopped during the firing of the gun
salute.
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Table3-2.-Passing Honors Rendered by a Ship
Being Passed by a Boat 69.126

Official
Ruffles

and
flourishes

Music Guard Remarks

President 4 National
anthem.

Full "Attention" sounded, and
salute by all persons in
view on deck. If directed
by the senior officer
present, man rail.

Secretary of State when
special foreign representa-
tive of President.

4 do do "Attention" sounded, and
salute by all persons in
view on deck.

Vice President, Secretary
of Defense, Deputy Sec-
retary of Defense, Sec-
retary of the Navy,

4 Admiral's
march.

do Do.

Assistant Secretary of
Defense, Under Secre-
tary or an Assistant
Secretary of the Navy.

Other civil official
entitled to honors on
official visit.

--- --- Do.

Officer of an armed
service.

--- --- -- Do.

HONORS FOR OFFICERS

The honors due officers of the Armed Forces are
set forth in table 3-3. These honors are rendered by
ships and stations on the occasion of an official visit.
Ashore, the single gun salute (when required) is
given on arrival instead of on departure.

An officer departing for or returning from an of-
ficial visit is rendered, by his flagship or command,
the honors established for such a formal visit.
Aboard his flagship, however, the uniform of the day
normally is worn, and gun salutes are not fired.

Upon arrival or departure of a visiting Navy cap-
tain or commander (or officer of equivalent grade in
the other services) who is not a Chief of Staff, Com-
manding Officer, or whose command identity is not
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known to the Officer of the Deck, the words "Staff
gangway" are substituted for the official title.

NOTE: The term "official visit" means a formal
visit of courtesy requiring special honors and
ceremonies. An informal visit of courtesy requiring
no special ceremonies is a "call."

PROCEDURE FOR OFFICIAL VISIT

The honors specified for an official visit are
rendered on arrival as follows:

I. When the rail is manned, men are spaced
uniformly at the rail on each weather deck,
facing outboard.

2. The command "Attention" is sounded as the
visitor's boat or vehicle approaches the
ship.
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'Fable 3-3.-Honors Required for Officers of the
Armed Forces 69.127

Officer Uniform

Gun
salute

-a to= coat =
cn 2
Gt) .8

.2
1:4 4-4

Music Guard

C3

tl)
>,o

..o

121
,-4
cn

74
>

..-,-
<4

Q)
$.
..k
0
A

Chairman, Joint
Chiefs of Staff.

Full
dress.

19 19 4 General's or
Admiral's
march.

Full 8

Chief of Staff, U.S.
Army.

do 19 19 4 General's
march.

do 8

Chief of Naval Opera-
tions.

do 19 19 4 Admiral's
march.

do 8

Chief of Staff, U.S.
Air Force.

eh 19 19 4 General's
march.

do 8

Commandant of the
Marine Corps.

do 19 19 4 Admiral's
march.

do 8

General of the Army do 19 19 4 General's
march.

do 8

Fleet Admiral do 19 19 4 Admiral's
march.

do 8

General of the Air
Force.

do 19 19 4 General's
march.

do 8

Generals do 17 17 4 do 1 do 8Admirals do 17 17 4 Admiral's
march.

do 8

Naval or other Mill-
tary Governor,
commissioned as
such by the Presi-
dent, within the
area of his jurisdic-
tion.

do 17 4 General's 1
or Admiral's
march.

do

Vice Admiral or do 15 3 do 1 do 8Lieutenant General.
Rear Admiral or do 13 2 do 1 do 6Major General.
Commodore or do 11 1 do 1 do 6Brigadier General,
Captain, Commander,

Colonel, or Lieu-
tenant Colonel.

Of the
day.

Of the
day.

4

Other commissioned
officers.

do do 2

1 Marine Corps general officers receive the Admiral's march.
2 Not appropriate on shore installations.
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3. It' a gun salute is prescribed on arrival, it is
fired as the visitor approaches and still is
clear of the side. The proper flag or pen-
nant is broken on the first gun and hauled
down on the last gun, except when it is to
he flown for the duration of the visit. Other
ships firing a concurrent salute also haul
down, on the last gun, the flag or pennant
displayed in honor of the visitor. NOTE: If
the ship visited is moored to the pier in
such a position that it is impracticable to
render the gun salute before arrival on
board, the salute is renderedprovided local
regulations do not forbid gun salutesafter
the official arrives on board and the com-
manding officer assures himself that the
dignitary and his party are moved to a posi-
tion in the ship that is well clear of the
saluting battery.

4. The boat or vehicle is piped as it comes
alongside.

5. The visitor is piped over the side, and all per-
sons on the quarterdeck salute and the
guard presents arms until the termination of
the pipe, flourishes, music, or gun' salute,
depending on which is rendered last.

6. If the gun salute is not prescribed on arrival,
and a flag or penna:n is to be displayed dur-
ing the visit, it is broken at the start of the
call.

7. The piping of the side, the ruffles and
flourishes, and the music are executed in
the order named. In the absence of a band,
"To the Colors" is sounded on the bugle in
lieu of the national anthem, when required.

8. The visitor, if entitled to I I guns or more, is
invited to inspect the guard upon comple-
tion of the gun salute or such other honors
as may be accorded him.

On departure, the honors prescribed for an offi-
cial visit are as follows:

1. The rail is manned, if required.
2. The command "Attention" is sounded as the

visitor arrives on the quarterdeck.
3. When the visitor is ready to leave the ship,

the guard presents arms, all persons on the
quarterdeck salute, and ruffles and
flourishes are sounded. The visitor then is
piped over the side. The salute and present
arms terminate with the call. If no salute is
fired, the flag or pennant displayed in
honor of the visitor is hauled down.

4. The boat or vehicle is piped away from the
side.

5. If a gun salute is directed upon departure, it is
tired when the visitor is clear of the side. If
a flag or pennant is displayed in honor of
the visitor, it is haulid down with the last
gun of the salute.

When possible, the same honors and ceremonies
are rendered on the occasion of an official visit to a
naval station.

SIDE HONORS

On the arrival and departure of civil officials and
foreign officers, and of United States officers when
directed by the senior officer present, the side is
piped and the appropriate number of side boys
paraded.

Side boys are not paraded on Sunday nor
between sunset and 0800 on other days. They are
not paraded during meal hours of the crew, general
drills and evolutions, nor periods of regular over-
haul. As an exception to the foregoing rules, side
boys may be paraded at any time during daylight
hours in honor of ,ivil officials or foreign officers.

Except for official visits and for other formal oc-
casions, side boys are not paraded in honor of of-
ficers of the armed services of the United States, un-
less the senior officer present directs otherwise.

The side is piped when side boys are paraded, but
not at other times. When side boys are not ordered,
the guard and band are not paraded in honor of the
arrival or departure of an individual.

HAILING AN APPROACHING BOAT

A boat approaching a ship at night is hailed by
the QM of the watch or the OOD with "Boat ahoy."
The coxswain's answering hails, indicating the rank
of the senior person in the boat, are as follows:

President or Vice
President "United States."

of the United
States

Secretary, Deputy
or an As- "Defense."

sistant Secretary of
Defense

Secretary, Under
Secretary or an "Navy."

Assistant Secretary
of the Navy

Chief of Naval
Operations or the

Vice Chief of
Naval Operations

"Naval
Operations."
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Fleet, Force, or
Type Commander

A Flag Officer
A General Officer

A Chief of Staff
A Flotilla

Commander

A Group
Commander

A Squadron
Commander

A Division
Commander

A Marine Officer
Com-

manding a Brigade
A Commanding

Officer of
a Ship, Station,

etc.
A Marine Officer

Corn

manding a
Regiment

Fleet or ab-
breviation of ad-
ministrative title
(e.g. PHIBLANT)."
"Flag Officer."
"General Officer."

Staff."

FLOT
(Type) ) ( Number)

GRU
("Type) ( Number )

RON
(Type) ) ( Number)

DIV
(Type) ( Number)

"Brigade Commander."

(Name of Ship,

Station, etc.)

"Regimental
Commander."

Any Other
Commissioned

Officer "Aye, Aye."
Other Officer (not

commissioned) "No, No."
Enlisted Men "Hello."

A Boat not
intending to go "Passing"

alongside,
regardless of

rank of passenger
It is not strictly accurate to say that the answer-

ing hail indicates the rank of the senior person on
board. The actual rank of some of the individuals in
the foregoing list may vary. During daylight you are
interested chiefly in knowing how many side boys
are required, and this number depends on the actual
rank of the person coming aboard. For a flag officer,
the number of side boys can be decided easily from
the number of stars on his flag. But a commanding
officer or a squadron or flotilla commander does not
always have a specific rank.
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To simplify the question of side boys, it is custo-
mary, during daylight, for the 000 to hail boats
with a clenched fist and for the coxswain of a boat
carrying persons of sufficient rank that they rate side
boys to indicate the rank of the senior person in the
boat by holding up fingers equal in number to the
number of side boys rated by that person. In other
words, the OOD might hail a boat by holding up a
clenched fist and the coxswain of a boat carrying a
captain would then hold up 4 fingers, warning the
quarterdeck personnel that they should have 4 side
boys standing by.

In addition to the aforementioned manner of sig-
nifying the rank of the senior person in an ap-
proaching boat, it is also possible to find out by ob-
serving the insignia on the fore and aft flagstaffs.
These insignia are as follows:

President Spread eagle.
Secretary of Defense Spread eagle.
Secretary of the Navy Spread eagle.
Fleet Admiral . Spread eagle.
Chief of Naval Operations . .. Spread eagle.
Assistant and Under Secretaries

of the Navy Halberd.
Cabinet officers .. . Halberd.
Flag officer (not listed above). Halberd.
Captain .. Gilt ball.
Commander . . Gilt star.
Officer of lower rank . . . . . Flat truck.

FLAG OFFICER OR UNIT COMMANDER
RELIEVING COMMAND

When a flag officer or unit commander relieves a
command or departs after being relieved, the same
honors are rendered as for an official visit, subject to
the regulations pertaining to gun salutes.

When assuming a command, an officer reads his
orders to the assembled officers and crew. Im-
mediately after reading his orders, his personal flag
or command pennant is broken. Thereupon the gun
salute is fired, if required by Navy Regulations.

If the flag officer or unit commander is relieving
another officer in command, the officer being re-
lieved reads his orders to the assembled officers and
crew. On completion thereof, or after the gun salute
(if fired), his flag or command pennant is hauled
down. The officer succeeding to command then
reads his orders, after which his flag or command
pennant is broken. The commission pennant is not
displayed aboard ship if a personal flag or pennant is
flying.



CHAPTER 3-HONORS AND CEREMONIES

HONORS AT OFFICIAL INSPECTION

When a flag officer or a unit commander hoards
a ship of the Navy to make an official inspection.
honors are rendered as for an official visit, except
that the uniform is prescribed by the inspecting of-
ficer. His flag or command pennant is broken upon
his arrival and is hauled down on his departure.
When his flag is flying on board the vessel being in-

-spected, his personal flag is hauled down on board
his flagship. If the vessel being inspected is his flag-
ship, his flag remains flying. Insofar as practicable
and appropriate, the same provisions apply when a
flag officer in command ashore makes an official in-
spection of a unit of his command.

HONORS FOR CIVIL OFFICIALS AND
FOREIGN DIGNITARIES

A ship or station must render honors to civil offi-
cials of the United States as indicated in table 3-4.
Foreign dignitaries are honored as shown in table 3-
5. As with honors for officers of the Armed Forces,
ashore, the single gun salute (when required) is
given on arrival instead of on departure.

When a civil official of the United States takes
passage officially in a ship of the Navy, he is
rendered the same honors on embarking and disem-
barking as prescribed for an official visit. Addi-
tionally, if he is entitled to a gun salute, it is fired
when he disembarks in a port of the foreign nation to
which he is accredited.

DRESSING AND FULL-DRESSING SHIP

When dressing ship, the largest national ensign
the ship has is flown from the flagstaff. Except as
prescribed for a ship displaying a personal flag or
command pennant, a national ensign also is dis-
played from each masthead. The national ensigns at
the mastheads should be uniform in size. If there is a
substantial difference in heights of mastheads, how-
ever, a variation in the size of the national ensigns is
appropriate.

When the ship is full-dressed, the mastheads are
dressed as described in the preceding paragraph. A
rainbow of signal flags also is displayed. They should
reach from the foot of the jackstaff to the mastheads
and then to the foot of the flagstaff. On 'peculiarly
masted or mastless ships, the display is modified as
little as possible from the rainbow effect.

When dressing or full-dressing ship in honor of a
foreign nation, the national ensign of that nation
replaces the United States national ensign at the
main (or at the masthead of a single-masted ship).

It' circumstances necessitate half-masting the na-
tional ensign during dressing or full-dressing ship.
only the national ensign at the flagstaff is half-
masted.

When full-dressing is prescribed. the senior of-
ficer present may direct that dressing he substituted
if, in his opinion, weather conditions make it advisa-
ble. Under such circumstances, he also may direct
that the ensigns he hauled down from the mastheads
after they are hoisted.

Ships not underway must he dressA or full-
dressed from 0800 until sunset. Underway. they are
not dressed or full-dressed.

Only clean flags should be used in full-dressing
ship. More than one set of flags may he needed to fill
all the dressing lines on large ships. Flags should he
stopped to the dressing lines the day before the ship
is to be full-dressed. Otherwise, something un-
foreseen might develop and the dressing lines would
not he ready for hoisting at 0800.

FLAGS OF PRINCIPAL MARITIME NATIONS

Preceding sections of this chapter dealt with the
honors and ceremonies for civil officials and officers
of the United States and foreign countries. Another
of your duties as Quartermaster is identifying flags
flown by ships of the United States Navy as well as
the national and merchant flags of the principal
maritime nations. The remainder of this chapter
discusses and illustrates these flags and some of the
ceremonies that pertain to them.

NATIONAL ENSIGN

For nearly 200 years the ensign (see fig. 3 -I) has
served as a symbol of our country's greatness.
Because it represents our country, we owe it every
respect and honor to which it is entitled.

During the ceremony of hoisting and lowering
the national ensign, or when the ensign is passing in
a parade or review, all persons who are not part of a
military formation should stand, face the colors, and
come to attention. Armed services personnel in
uniform render the hand salute. A man in civilian
dress should remove his hat with the right hand and
hold it at a point on the left shoulder so that the hand
is over the heart.

Personnel in civilian dress, but hatless, should
stand at attention with the right hand over the heart.
If the ensign is carried in a moving column, the hand
salute should be made a:; the flag passes.

When the ensign is displayed as the national
anthem is being played, military personnel should
salute while facing the ensign. The same salute
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AM,

AA.

AA.

NATIONAL FLAG
ENSIGN AND MERCHANT FLAG

DIMENSIONS

HOIST (WIDTH) OF FLAG 1.0
FLY (LENGTH) OF FLAG 1.9
HOST (W1PTP) OF UNION 7/13
FLY (LENt;114) OF UNION .76
WIDTH OF EACH STRIPE 1/13

* * * *
* * * * * ** * * ** .* .** * * ** 7ir * *

* * *

UNION JACK

Figure 3-1.The United States national ensign
and the union jack. C17.69
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CHAPTER 3HONORS AND CEREMONIES

should be executed, facing the music, if the ensign is
not visible to the person rendering the salute.

When the ensign is carried in a procession with
another flag, or with several flags, the ensign should
be on the marching right of a single line. Alternative-
ly, it should be by itself in front of the center of the
line in which the other flags are carried.

When a number of flags, including the ensign,
are flown from adjacent poles or masts, the ensign is
hoisted first and lowered last. No other flag should
be placed to the right of the ensign, that is, to the
flag's right.

If the ensigns of two or more nations are dis-
played, they are flown at the same height from
separate masts, and should be approximately equal
in size. International custom forbids flying one na-
tion's ensign above that of another nation.

Flags flown from fixed masts or flagpoles are
placed at half-mast to indicate mourning. Because
the ensign cannot be placed at half-mast on a small
portable staff, such as that carried in a parade,
mourning is signified by attaching two black crepe
streamers to the spearhead. Crepe streamers are
used only when ordered by the President. When the
ensign is to be flown at half-mast, it first should be
hoisted to the peak for an instant, and then lowered
to the half-mast position. Before the colors are
lowered for the day, they should be raised again to
the peak.

NATIONAL ENSIGN ABOARD SHIP

The national ensign on a Navy ship at anchor is
hoisted at 0800 on the flagstaff. The union jack is
hoisted on the jackstaff. Both flags are kept flying
until sunset.

If two or more vessels are in company in port, the
senior officer present signals at 0745 to specify the
size of colors to display for the day. If his signal is
made after 0800 the ensign is hauled down upon ex-
ecution of the signal, and an ensign of the prescribed
size is hoisted.

When a naval vessel gets underway, and there is
enough light for the ensign to be seen, it should be
hoisted, even though it is earlier than 0800 or after
sunset. When falling in with other ships, or when
near land, the ensign also should be displayed.

Naval shore stations follow the same rule as ships
concerning showing the national ensign from 0800
to sunset. The base commander designates where
the ensign is to be displayed.

On a Navy ship underway, the ensign is flown
from the gaff, which is a spar extending outward at
an angle from the mainmast.

27

If a Navy ship enters a foreign port during the
night. she hoists her ensign at daylight for a short
time to enable port authorities to distinguish her na-
tionality. It is customary for other ships in port to
show their colors in return.

In wartime, no action is commenced nor is a bat-
tle fought without displaying the national ensign.

Displaying National Ensign in Boats

The national ensign is displayed in waterborne
boats belonging to naval vessels under the following
circumstances:

I. Underway during daylight in a foreign port.
2. When ships are required to be dressed or full-

dressed.
3. Going alongside a foreign vessel.
4. When an officer or official is embarked on an

official occasion.
5. When a flag officer or general officer, a unit

commander, a commanding officer, or a
chief of staff, in uniform, is embarked in a
boat of his command or in one assigned for
his personal use.

6. At such other times as may be prescribed by
the senior officer present.

Answering a Dip

When a vessel of any nation, formally recognized
by the United State, salutes a ship of our Navy by
dipping her national ensign, the salute is returned by
the U. S. Navy ship dip for dip. If the original salute
is given before 0800, after sunset, or at any other
time when the ensign is not displayed, the Navy ship
hoists her colors, returns the salute, then hauls down
the colors after a short interval. An ensign displayed
at half-mast is hoisted to the peak or truck before a
dip is answered. Ships of the U. S. Navy never dip
the national ensign unless in return for such compli-
ment.

It should be noted that the United States may
recognize a government although it may not have, or
may have broken, diplomatic relations with that
government. The following governments are not
now (April 1970) formally recognized by the United
States and are not entitled to the dip:

Albania
Communist China
East Germany
Mongolia
North Korea
North Vietnam
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Figure 3-7a shows the flags of nations NOT for-
mally recognized by the United States. Since Mon-
golia is landlocked and no merchant fleet registered,
the chance of seeing their flag ( fig. 3 -7b) on a ship is
small. (Refer to explanatory note in fig. 3-8.)

National Ensign During Gun Salutes

While firing a salute in honor of a United States
national anniversary, as on Washington's Birthday
or the Fourth of July, the national ensign is displayed
at the main. It also is flown at the main during a 21-
gun salute honoring a United States civil official, un-
less the ship is displaying the personal flag of that of-
ficial. During a salute to any other United States civil
official, excepi by a ship displaying the personal flag
of the official, the national ensign is displayed at the
fore. In addition to showing the ensign from the
main or the fore, it also is displayed from the gaff or
the flagstaff.

Half-Masting Ensign

The custom of flying the ensign at half-mast is
observed as a tribute to the dead. The Navy has
specific rules for all occasions of half-masting the
ensign. They are as follows:

I. Whenever the ensign is to be half- masted, it
first is raised to the peak (closed up) and
then is lowered to the halfmast position.
The same procedure is used when lowering
the ensign. It first must be raised to the
peak and then lowered.

2. On Memorial Day, the ensign is flown at half-
mast from 0800 until completion of the 21-
guns salute fired at 1200, or until 1220 if
no salute is fired.

3. Ships underway and in port are required to
half-mast the national ensign in accordance
with the appropriate articles of the U. S.
Navy Regulations relating to such
procedure.

During burial at sea, the ensign is at half-mast
from the beginning of the funeral service until the
body is committed to the deer. A longer period for
displaying the ensign at half-mast may be prescribed,
according to circumstances, by the senior officer
present. Boats participating in a funeral procession
also fly the national ensign at half-mast.

MISCELLANEOUS FLAGS AND PENNANTS
Miscellaneous flags and pennants authorized to

be displayed, as circumstances dictate. are the (1)
union jack; ( 2 ) commission pennants; ( 3 ) U.S. Navy
flag: (' 4) U.S. Navy infantry battalion flag; (5) Red
Cross flag; ( 6) church pennant: ( 7 ) CNO flag: (81
personal flags of Navy flag officers; ( 91 personal
flags and pennants in boats and automobiles: ( 10 )
personal flags of staff corps officers; (I I ) broad
command and burgee command pennants; ( 12 )
United Nations flag; and (13) special flags of U.S.
civil officials. The miscellaneous flags and pennants
are described individually in ensuing topics.

L lion Jack
he union jack is a replica of the blue, star-

studded field in the corner of the national ensign.
(Refer to fig. 3-1.) It symbolizes the union of the
states of the United States. Each star represents a
state, but not a particular state.

When a naval ship is at anchor, the union jack is
flown from the jackstaff, in the bow of the ship, from
0800 to sunset. In addition to flying from the
jackstaff, the union jack is hoisted also at the yar-
darm to indicate that a general court-martial or a
court of inquiry is in session.

The union jack is flown in boats as follows:
1. When a diplomatic official of the United

States of or above the rank of Charge d' Af-
faires pays an official visit afloat in a boat
of the U. S. Navy.

2. By a governor general or governor commis-
sioned as such by the President, when em-
barked in a boat in his official capacity, and
within the area under his jurisdiction (the
Governor of the Virgin Islands for in-
stance ).

When displayed from the jackstaff, the union
jack is half-masted if the national ensign is half-
masted. The union jack is not dipped when the na-
tional ensign is dipped in return for such honor being
rendered it.

The union jack is issued in several sizes; but,
when flown at the jackstaff, iz must be the same size
as the union of the ensign flown at the flagstaff.

Commission Pennant

Every Navy ship in commission flies the commis-
sion pennant except when it is replaced by per-
sonal flag or a command pennant. The commission
pennant (fig. 3-2) is flown at the after truck of a
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naval vessel or. if a mastless ship. at the highest and
most conspicuous point of hoist. It also is flown from
the bow of a boat when a commanding officer. not
entitled to a personal flag. is embarked on an official
visit.

The commission pennant is not a personal flag.
but sometimes it is regarded as the personal symbol
of the commanding officer. Along with the ensign
and union jack, it is half-masted upon the death of
the commanding officer of a ship.

U. S. Navy Flag

Before 1959, the U. S. Navy had not adopted an
official flag. Until then, the U. S. Navy infantry bat-
talion flag and, on rare occasions, the union jack
.were used semiofficially to represent the Navy. The
flag shown in figure 3-3 fulfills the requirement for
an official flag to represent the Navy on a wide
variety of ceremonial, parade, and display occa-
sions.

OA.

1411." STATES 104

Figure 3-3.The United States Navy flag.
C69.2

U. S. Navy Infantry Battalion Flag

The U. S. Navy infantry battalion flag (fig. 3-4) is
used only as an organization color for ships' landing
party battalions and for battalion organizations of
naval shore activities. When participating indepen-
dently in operations, ceremonies, or street parades,:
battalions may carry their own organization colors.

30

Figure 3-4.U. S. Navy infantry battalion flag.
069.3

Naval units entitled to fly the U. S. Navy infantry
battalion flag as an organization color may show
thereon the name and location of the battalion.

Red Cross Flag

In time of war, hospital ships fly at the main truck
the Red Cross flag ( fig. 3 -2) instead of the commis-
sion pennant. Boats engaged in sanitary service, also
hospital boats of landing parties, fly the Red Cross
flag from a staff in the 'bow.

Church Pennant

The church pennant is the only flag ever flown
over the national ensign at the s: me point of hoist. It
is displayed only during church services conducted
by a chaplain on board vessels of the Navy. (See fig.
3-2.)

CNO FLAG

The Chief of Naval Operations flag (fig. 3-2) is a
blue and white rectangle, divided diagonally. In its
center is the official seal of the Chief of Naval
Operationsan eagle clutching an anchor and sur-
rounded by a chain of 50 gold links. The CNO flag is
displayed in the same manner as required for dis-
playing flags of flag officers.

Personal Flags of Navy Flag Officers

When a flag officer of the Navya commodore,
rear admiral, vice admiral, admiral, or fleet ad-
miralassumes command of a fleet or a unit of a
fleet, his personal flag (fig. 3-2) is hoisted and kept

2 0,....41011ni)



CHAPTER 3HONORS AND CEREMONIES

flying until he turns over his command to his succes-
sor. If he is absent from his command for a period
exceeding 72 hours, his flag is hauled down.

A flag officer's flag never is displayed simultane-
ously from more than one ,hip. It is flown at the
main truck by the ship he is aboard. Normally, no
personal flag or pennant is shown at the same
masthead with the national ensign. When a double
display is required, the personal flag or pennant
should be flown at the fore truck, and the national
ensign is displayed at the main truck. When a single-
masted flagship is dressed or full-dressed, however,
the personal flag or pennant is hoisted at the star
hoard yardai m.

During a gun salute the ensign is displayed at the
main truck. Any personal flag is lowered clear of the
ensign.

Personal Flags and Pennants in Boats and
Automobiles

When embarked in a boat of the naval service on
official occasions, an officer in command, or a chief
of staff acting for him, displays his personal flag or
command pennant from the bow. If not entitled to
either a personal flag or command pennant, a com-
mission pennant is used.

An officer entitled to a personal flag or com-
mand pennant may display a miniature of his flag or
pel.lant in the vicinity of the coxswain's station
when embarked in a boat of the naval service on any
trips except official occasions.

An officer entitled to display a personal flag or
command pennant may, when riding in an automo-
bile on an official occasion, display his flag or pen-
nant forward on the vehicle.

Personal Flags of Staff Corps Officers

The personal flag of a flag officer not of the line
has a white field with blue stars. Officers entitled to
such flags may fly them at shore activities they com-
mand, but they are never hoisted on board ship,

Broad Command and Burgee Command Pennants

The broad command pennant is flown by an of-
ficer below flag rank when in command of a force,
flotilla, squadron, battleship division, carrier divi-
sion, cruiser division, or an aircraft wing. If the of-
ficer is in command of any other division, or a major
subrvision of an aircraft wing, the burgee command
pennon is displayed.

If the officer is the regularly assigned com-
mander of the unit, or is temporarily in command.
the pennant is shown at the after truck of his ship
whether underway or in port. When so displayed,
the command pennant replaces the commission pen-
nant.

The broad command or burgee command pen-
nant also is exhibited in the bow of a boat in which
the officer is embarked officially. (See fig 3-2.)

United Nations Flag

The flag of the United Nations ( U. N.) consists of
the official emblem of the United Nations centered
on a blue background. (See fig. 3-5.) The emblem is
white and appears on both sides of the flag.

The U. N. flag flies from all buildings, offices,
and other property occupied by the United Nations.
The manner and circumstances of displaying it con-
form, insofar as appropriate, to the laws and customs
applicable to flying the national flag of the country
in which the display is made.

The United Nations flag is shown at installations
of the Armed Forces of the United States only upon
occasions of visits of high dignitaries of the United
Nations, or on other special occasions in honor of
the United Nations. At such times it is displayed with
the United States flag. Both flags should be of the
same approximate size and on the same level, with
the flag of the United States in the position of honor
on the right (observer's left ).

When United Nations dignitaries are to be
honored, U. S. Navy vessels display the United Na-
tions flag in the same manner as they present a

Figure 3-5.--The United Nations flag.
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foreign ensign during visits of a foreign president or
sovereign.

The President of the United States may authorize
the display of the United Nations flag for other na-
tional occasions than those named.

Special Flags of U. S. Civil Officials

The personal flag of the President of the United
States is shown in figure 3-6. His flag is hoisted at the
main truck the moment he reaches the deck of a
naval vessel, and it is kept flying until he departs. It is
hauled down with the sounding of the last gun of the
Presidential departure salute. The President's boat
flag is smaller in size but of the same design. When
he is embarked in a boat of the Navy, his boat flag is
flown from a staff in th bow of the boat,

In addition to the President, the personal flag of
each of the following civil officials is also displayed
at the main truck; (1) Vice President; (2) Secretary
of State (when acting as a special foreign representa-
tive of the President); (3) Secretary, Deputy Secre-
tary, and Assistant Secretary of Defense; (4) Secre-
tary, Under Secretary, and Assistant Secretaries of
the Navy.

When two or more civil officials are embarked
on hoard a ship of the Navy. or in a boat of the Navy.
only the flag of the senior cflicial is flown.

FLAGS OF OTHER MARITIME NATIONS

Figure 1-8 shows the flags of other rn::,:ritime na-
tions of the world. As a result of wars and gain and
loss of independence by different nations, this com-
bination of flags has undergone many changes dur-
ing the past 40 years. An attempt is made every few
years. by our Government agencies, to bring plates
of maritime nations up to date.

Presently, the Oceanographic Office of the
United States Navy issues H. U. Misc. 15181, which
illustrates different flags as of August 1964. The
Oceanographic Office also processes H. 0. Pub.
100, which contains much of the information found
in the DNC 27 series. Further, it covers foreign flags,
flags of civil officials, stack markings, and house
flags.

Any future changes in the flags and ensigns will
supersede those in this training manual.

33

2:2)66



QUARTERMASTER 3 & 2

ALBANIA

NATIONAL

MERCHANT

COMMUNIST CHINA

NATIONAL

ALBANIA NORTH KOREA

NATIONAL

EAST GERMANY

_ L

NORTH VIETNAM

Figure 3-7A. Flags of nations not formally
recognized by the United States. C101.3 1.1

MONGOLIA

NATIONAL

Figure 3-7B. Flag of Mongolia.
C101.31.2
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QUARTERMASTER 3 & 2

NORWAY

ENSIGN
NATIONAL ME RCHANT ereangulat. ...thous

lorrtorl

SWEDEN

FINLAND

ENSIGN
NATI ONAL--nrtherd swallow-163,1
MERCHANT --.shout swallow-Owl and coavoCarrns

FRANCE

ENSIGN
NATIONAL MERCHANTrectangular. .shoal

GERMANY

JAPAN

NATIONALMERCHANT

ENSIGN--NATIONALMERCH ANT

AUSTRALIA

NATIONAL--1ACK
MERCHANT--Sotne deign field

NATIONALIST CHINA

MERCHANT
ENSIONHATIONAL---nntlw.rf the yellow stip.

COMMUNIST CHINA

NOTE: THIS FLAG IS SHOWN FOR FA-
MILIAR17ATION PURPOSES ONLY. IT
DOES NOT CONSTITUTE A FLAG OF A
SOVEREIGN NATION RECOGNIZED BY
THE UNITED STATES OF AMERICA.
THE UNITED STATES RECOGNIZES THE
GOVERNMENT OF THE REPUBLIC OF
CHINA (NATIONALIST CHINA) AS THE
SOLE GOVERNMENT OF CHINA. NO
ACTION OR EXCHANGE SHOULD BE
MADE UNDER ANY CIRCUMSTANCES
WHICH MIGHT INDICATE, OR APPEAR
TO INDICATE, THAT THE COMMUNIST
CHINESE REGIME IS RECOGNIZED BY
THE UNITED STATES. THEREFORE,
NO ACTION OR EXCHANGE SHOULD
BE MADE INDICATING, OR APPEARING
TO INDICATE, RECOGNITION OF THE
CHINESE COMMUNIST FLAG. THIS IN-
CLUDES SUCH ACTIONS AS SALUTES,
ANSWERS TO DIPS, OR REPLIES TO
PASSING HONORS.

Figure 3-8.Flags of some of the leading
maritime nationsContinued. 069.6.2
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CHAPTER 4

LOGS

A ship's logbook contains a complete chronolog-
ical record of her history, from the time she is first
commissioned to the day the commission pennant
come.: down and she terminates her seagoing career.
R presents a complete, accurate narrative of
notewortfo incidents in the life of the ship and
events affecting her officers, passengers, and crew.
Most of what we know about the actions of old
fighters like the Constitution and Constellation has
been obtained from the yellowed pages of their log-
books.

Besies its historical importance, the log has
it: gal sunding, and may be required to be produced
in naval, admiralty, or civil courts. When, as
frequently happens, the witnesses to an incident in-
volving a vessel, passenger. or crewmernber are dead
or widely dispersed, the log may be the only availa-
ble evidence upon which important legal decisions
can be rendered. For this reason, entries must be ab-
solutely clear, concise, and accurate. Logbooks are
preserved for an indefinite period, because claims
may be entered long after occurrence of events that
give rise to claims.

SHIP'S DECK LOG

A ship's deck log is a looseleaf book in which is
kept a complete record of the ship. It contains a
description of every circumstance and occurrence of
importance, interest, it historical value that in any
way concerns the crew and the operation and safety
of the ship.

DECK LOG REMARKS SHEET

The deck log remarks sheet (fig. 4-1 ) is a record
of each watch. Entries must be made in the hand-
writing of the OOD who actually stands the watch.
He is guided in his writing by provisions contained in
Instructions for Keeping Ship's Deck Log (NavPers
15876), Navy Regulations, and Manual of the Judge
Advocate General (JAGInst P5800.7 ). In selecting
items he thinks should be recorded, the OOD refers
to the weather observation sheet, quartermaster's

37

notebook, and his own recollection of happenings
during the watch. Only the original remarks sheet
should be prepared. Typewritten or carbon copies
are unacceptable. The navigator inspects the log
sheets and signs them daily. The commanding of-
ficer approves the log monthly. On the first day of
each month, or within 10 days thereafter, the log for
the previous month is sent to the Chief of Naval Per-
sonnel ( Pers-E244 ).

Only one type of deck logbook is used in the
Navy today. It has been designed to meet the
requirements of both large and small ships. All ves-
sels in commission must keep and submit a deck log,
except where specifically exempted by competent
authority. All ships use the following forms: (I
Deck logTitle Page (NavPers 3100/1 formerly Nav-
Pers 716 ), and (2) Deck LogRemarks Sheet (Nav-
Pers 3100/2) (formerly NavPers 719 ).

WEATHER OBSERVATION SHEET

The ship's deck logbook ( weather observation
section) is used as a cover and onboard temporary
stowage for the weather observation sheet (OpNav
3144-1). The weather observation sheet, however, is
not a part of the ship's deck log.

Entries on the weather observation sheet nor-
mally are made by the quartermaster of the watch.
The OOD is responsible for seeing that all entries are
correct. Entries must be made carefully, using black
lead pencil. Everything written on the sheet should
be clear and legible, because it will be microfilmed
later. A carbon should be made for retention and use
by ship's personnel in future comparison with the
discrepancy list, which is supplied by the National
Weather Records Center. A partially filled-in
weather observation sheet is seen in figure 4-2.

The heading of the sheet is completed by enter-
ing the name and identification number of the ship;
date (GMT), and geographical location. Two tables
comprise the weather observation sheet.

Table I: While at sea, the state of the weather
must be entered every hour. When in port, the



QUARTERMASTER 3 & 2

PlAYPERS 3100/2 (1-66)
3oraterly NAVTIRS 719) DECK LOGREMARKS SHEET 3/N-0103404-1360

USS ZONE DESCRIPTION DATE 19

AT /PASSAGE FROM TO

(1907) (Date) (M0.01)

POSITION ZONE T:mE POSITION ZONE TIME POSITION ZONE TIME LEGEND t-CELESTIAL

2-ELECTRONIC

3-VISUAL

4.0. R.

0800

L BV

1200

BY

2000

L BY

By BY L BY

MARKS

.....--

EXAMINED

U. S. N. NAVIGATOR

TO BE TORIARDED TO THE BUREAU OF NAVAL PERSONNEL AT THE ENO Or EACH MONTH

Figure 4- 1.Deck log remarks sheet. 95.39.2

weather observation must be recorded hourly, un-
less the commanding officer directs otherwise. The
commanding officer may specify that no weather en-
tries are to be made under the following circum-
stances: (a) when in a naval shipyard undergoing
overhaul; or (b) when two or more ships are moored
in the same nest or in the same general group while
alongside a pier and the senior officer present in this
group or nest designates one of these ships to take
the hourly weather observations for all ships.

Table II: Synoptic observation data must be
prepared in accordance with instructions and special
code contained in Manual for Ship's Surface Weather
Observations (OpNavInst P3140.37).

All ships sailing singly or the senior ship in com-
pany must take and record synoptic observations in
table II of the observation sheet at 0000, 0600,
1200, and 1800 GMT, except when observing
aerological personnel are aboard ship, in which case
these observations are recorded in the meteorologi-
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cal weather logs. A report of these observations
must be transmitted by radio to the U.S. Fleet
Weather Central Facility whose area of responsibili-
ty the ship is operating. When entries are omitted, a
suitable notation should be made across the table in-
dicating the reason for not making such entries. Ex-
amples of such notations are "Meteorological unit
embarked," "Not senior ship," etc.

Synoptic weather reports normally are not sent
during conditions of radio silence. If a ship finds it
necessary to send an encrypted message, however, a
synoptic report may be appended to it.

Each day the navigator examines and signs the
weather observation sheet. At the end of each
month they are bound and sent by registered first
class mail to

National Weather Records Center
U.S.W.B. Section, Navy Unit
Federal Building
Asheville, North Carolina 28801.

2371



CHAPTER 4LOGS

An observation sheet for each day in port need
not be submitted if there were days when no entries
were made. The missing days may be accounted for
by making an entry on the remarks line of the first
page after the missing sheets, such as "Records for

et c. , not included.

QUARTERMASTER'S NOTEBOOK

The quartermaster's notebook is a bound book
consisting of approximately 120 pages. Detailed re-
marks regarding the happenings during each watch
are recorded chronologically in it by the quarter-
master of the watch.

Preparing the quartermaster's notebook is much
the same for the quartermaster as the deck logbook
is for the OOD. Instructions for Keeping Ship's Deck
Log, NavPers 15876, may be used as a guide. These
instructions are on the inside of the front cover of
the deck log folder.

In following the instructions for keeping logs,
some modifications must be made in applying them
to the quartermaster's notebook. Marr: more entries
are made in the quartermaster's notebook than in
the deck logbook in order to cover every detail ac-
curately and chronologically. The quartermaster's
notebook, for example, must include each change of
course and speed. Remarks of the OOD in the deck
logbook for entering or leaving port or conducting
an exercise, however, may summarize this informa-
tion as "Steering various courses at various speeds,"
if the exercise was accomplished without incident. It
often has happened that the quartermaster's
notebook has not shown the sequence of events
leading up to a collision or grounding. Thus, it is im-
portant that the notebook be kept current with the
chronology of events, including rudder and engine
commands, whistle signals made or heard, and
bearings and ranges of initial contacts. Remember
that the quartermaster's notebook must be detailed
and up to date as well as completely accurate.

A situation may arise that makes it difficult to
fulfill the foregoing requirements. When confronted
by such an instance, the Quartermaster should con-
sult the OOD or JOOD regarding the extent of en-
tries in the notebook. It is up to them to advise what
should be recorded and what should be omitted.

The Quarterluaster should strive to maintain a
neat and coherent notebook. Correct spelling, neat-
ness, and clarity make the quartermaster's notebook
more useful as a guide for writing the deck log, and
more presentable if it is used as evidence in court
cases.

The quartermaster of the watch writes up his
own watch in his own handwriting in either pencil or
ink. When he is relieved, he records the time of re-

lief and signs the notebook after the last entry for
that watch.

The format of the quartermaster's notebook has
recently been modified as a result of requirements of
automated data collecting systems. The new form
(NavPers 3100/4), shown in figure 4-3, has revised
both the types of entries and methods of annotating
these entries. Instructions for keeping the quarter-
master's notebook are located on the reverse side of
the cover page. For your information, instructions
for filling out the top section of the page and making
imtries in the columns of the notebook follows.

Fill in the top section of each page as follows:
A. In spaces 3 and 4, enter the first two letters of

ship type and enter remaining letters as appropriate
in the next two shaded unnumbered spaces. In
spaces 5-7 enter three-digit ship hull number; if hull
number consists of four digits, enter the first digit in
the shaded unnumbered space.

B. In box 12, enter last digit of current year. In
boxes 13-14, enter two digits to indicate current
month. Start a new page when the day or time zone
changes.

C. In box 78, enter the appropriate code for
highest security classification of data entered on this
page. T=TOP SECRET; S=SECRET; C=CON-
FIDENTIAL; U =Unclassified.

D. An entry in box 79 indicates special security
handling; leave blank unless special instructions are
received.

Make entries in the column of the notebook as
follows:

A.ORDER: Enter the standard abbreviation
(maximum of seven characters) for any orders
requiring course, speed, or depth change. Orders
consisting of more than seven charnaers are to be
recorded in EVENTS OF THE DAY.

B.COURSE, SPEED. DEPTH: Enter changes
resulting from the order entered in columns 23-29
(e.g., after rudder order and steady-on, the resulting
course should be entered).

C. RECORD OF ALL EVENTS OF THE DAY:
Make other required entries here. Remarks occur-
ring at a different time than, or not pertinent to, the
line entry should be male °A a separate line. Ships
other than submarines will start recording events Df
the day in column 37.

When directed to make duplicate pages of this
notebook, use duplicate quartermaster's notebook
sheets (NavPers 3100/5 (1-69)) and follow the addi-
tional instructions on the back of that form.

Realizing that there is no present standard ab-
breviations, the attempt to provide standardization
through this manual should permit some latitude in
the choice of abbreviations. However, it might be
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prudent to standardize on some of the abbreviations
presently used by the fleet. In this regard, it appears
that the use of slant signs could be optional. The
entry R/5/R could well be written R5R, depending
upon preference.

Orders to the helm and erTine orders should be
entered in the order column of the quartermaster's
log in abbreviated form. The following sample ab-
breviations are examples only and shou1d not be
construed as the only correct manner of making en-
tries. The intent is to enter a shorthand-like record
of the order which will ease the logging effort of
the Quartermaster and yet provide a faithful record
of the orders of the conning officer.

Sample Entries:
Order Log Entry

Right Full Rudder RFR
Left Full Rudder LFR
Right 10° Rudder R /l0 /R
Left 10° Rudder L/I0/R

Right Hard
Rudder RIriR

Left Hard Rudder LHR
Rudder Amidships R/AMID

Meet Her Meet/HR
Steady As You Go STEADY

Right to Course
250° R/250

Left to Course
152° L/152

Shift Your Rudder SHIFT/R
Come to Course

150° C/C 150
Come Left to
Course 160° C/L/C 160

All Engines Ahead
1/3 A/A 1/3

All Engines Back
1/3 A/B 1/3

All Engines Stop A/STOP
Port Engine Ahead

1/3 P/A 1/3
Starboard Engine

Ahead 1/3 S/A 1/3
Port Engine Back

1/3 P/B 1/3
Starboard Engine

Back 1/3 S/B 1/3
Port Engine Stop P/STOP
Starboard Engine

Stop S/STOP
All Engines Ahead

Standard A/A STD
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All Engines Ahead
Full A/A FULL

All Engines Ahead
Flank A/A FLK

All Engines
Ahead, Indicate

145
RPM A/A 145

Port Engine
Ahead, Indicate

125 RPM P/A 125
Starboard Engine

Ahead, Indicate
110 RPM S/A 110

Make Turns for 16
Knots M/T 16

Make 10 Knots by
Log M/10/L

All Engines Ahead
Full, Indicate

180 RPM A/A FULL
180 RPM

Amplifying information related to an order may
be entered under "Events of the Day." More than
one line of the order column may be used under one
time entry, when more than one order is given in
rapid sequence.

A separate entry in the course column should be
made each time an Order to the helm results in a new
course. This entry can be made at the time of the
order, for slight changes in course, or at a later time
entry for major course changes. As a general rule,
the new course should be entered when the
helmsman announces that he is "checking" a certain
course. In reviewing the log, the course column
should contain entries for each "steady" course of
the ship.

Engine orders which cause a change in the speed
of the ship should result in a separate speed entry in
the speed column of the log. For slight changes in
speed, the speed column entry can be made at the
same time as the order entry. For major changes in
speed, the resulting speed.entry should be entered at
the time the ship is steady at the new speed. During
maneuvering situations, such as getting underway
from alongside a pier where the ship is continually
accelerating or decelerating, entries in the speed
column are not necessary. Like entries in the course
column, the entries in the speed column should
reflect the steady-state maneuvers of the ship. It
should be possible for the navigator to use the en-
tries in the course and speed columns of the log to
plot a dead reckoning track of the ship.
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ALTERA1 IONS IN DECK LOG AND QM
NOTEBOOK

Often the quartermaster's notebook and the
rough deck log are required as evidence in court
cases involving claims against the United States.
Consequently, nothing should appear in either
record that might imply that entries were changed or
that material was added. For this reason, no blanks
should be left where entries might be made later.

For the same reason, neither the notebook nor
deck log must ever be altered by erasure. If you
make an incorrect entry, draw a single line through
it, and enter your initials in the margin. Write the
correct entry immediately afterwards, if possible. If
not, write it in the first available space, label it with
the proper time, and indicate by an arrow the place
above where the correction should appear.

DISPOSAL OF QM NOTEBOOK

Quartermaster's notebooks are retained onboard
for a minimum of 3 years after completion. Reten-
tion for this period is a safeguard if they should be
required by a naval court or board or by the Navy
Department. At the expiration of 3 years, they are
destroyed,

SAMPLE LOG ENTRIES

Sample entries in the remainder of this chapter
are offered as guidance in writing the remarks for a
watch. Most of these examples are taken from In-
structions for Keeping Ship's Deck Log, NavPers
15876. Any procedural changes will be incorporated
jn later revisions of that publication. Examples of log
entries cannot, of course, be all-inclusive, nor can
they be considered the only acceptable entries. Any
entry is acceptable that is complete, accurate, clear,

k and in standard Navy phraseology.
* Abbreviations: In general, abbreviations in the

deck log must be limited to those normally
accepted throughout the naval service by
reason of long and continued usage. Ob-
scure or communication-type abbreviations
must not be used. Following is a partial list-
ing of the more commonly used abbrevia-
tions.

Changed course
Changed speed
Closest point of

approach
Officer conducting

the
exercise

Officer of the deck

c/c
c/s

CPA

OCE
OOD

44

Officer in tactical
command OTC

Senior officer
present SOP

Senior officer
present

afloat SOPA
Unauthorized

absence UA
Uniform Code of

Military Justice UCMJ
Commands and

bureaus DESDIV 21, COM-
DESDIV 21, VC
23, BUPERS, etc.

States
( Massac husetts,

Florida) Mass., Fla., etc.

DRILLS AND EXERCISES

1100 Exercised at general drills.
1115 Commenced training b?*.tle problem. All

entries during duration of problem simu-
lated unless otherwise stated.

(NOTE: Precede each actual event with the
word "ACTUAL.")

Abandon Ship

1105 Held abandon ship drill, provide.
1145 Secured from abandon ship drill.

NBC Attack

1440 Set material condition andNBC con-
dition

1450 Set NBC condition
1500 (Simulated) nuclear underwater (or air)

burst, bearing distance yards.
Maneuvering on various courses at, various
speeds to avoid base stkrge and fallout.

1530 Rejoined formation and took station
in formation . Axis, course, speed,
etc.

Gunnery

1245 Went to general quarters. Set material
condition

1300 Commenced exercise.
1304 Commenced firing (or fired one

missile) to starboard (or port).
1308 Ceased firing.
1320 Set material condition
1325 Secured from general quarters. Ammuni-

tion expended:
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24 rounds 5"/38-cal. high explosive
projectiles with 24 rounds full service
smokeless (or flashless) powder cartridges
with no casualties.
(NOTE: For several exercises fired in close

succession, the ammunition expended for all
may be grouped in one entry. Normally mate-rial condition is set and batteries secured
before securing from general quarters.)

FUELING

In Port

1000 Commenced fueling from USS SALAMONIE
(AO 26) (or Naval Fuel Depot, Cheatham
Annex), draft forward , aft

1200 Fueling completed, draft forward
aft , received gallons of fuel
at .F.

At Sea

1945 Set the special sea and replenishment
detail. Commenced preparations for re-
fueling from USS CIMARRON (AO 22).

2026 Maneuvering to take station astern USS
CIMARRON (AO 22).

2038 Oh station, replenishment course
speed

2042 Commenced approach, Captain at the conn
(or conning).

2053 On station alongside portside of CIMAR-
RON.

2056 First line over.
2110 Received first fuel hose.

2115 Commenced receiving fuel.
2159 Fueling completed.
2206 All lines and hoses clear. Maneuvering

to clear portside of CIMARRON.
2210 Clear of CIMARRON.
2212 Secured the replenishment detail.

FORMATION

0700 Maneuvering to take
formation axis
speed knots. Guide
(CAG 1) in station

0800 Rotated formation axis to
0900 Formation changed from 49 to 52. New

course and axis , speed_ knots
Formation guide is USS TOPEKA (CLG 8)
in station

station in
, .course

is USS BOSTON

Officer in Tactical Command (OTC)

0900 COMCARDIV 16, embarked in the USS
LAKE CHAMPLAIN (CVS 39), assumed OTC.

1000 Commanding officer, USS FRANKLIN D.
ROOSEVELT (CVA 42), designated OTC.
(NOTE: Log all shifts of tactical command.
When the OTC is the commanding officer
of your vessel, use the following terminology:
"OTC is commanding officer, USS
FRANKLIN D. ROOSEVELT (CVA 42)."
In every instance, use command title of
OTC, not his name and rank; for example,
COMCARD1V 2. State in which vessel the
OTC is embarked.)

INSPECTIONS

Administrative and Readiness

0930 RADM S. DECATUR, USN, COMTRAPAC,
accompanied by members of his staff and
inspecting party from USS ORISKANY (CVA
34), came on board and commenced sur-
prise administrative (or readiness) inspec-
tion. Broke flag of COMTRAPAC.

1100 COMTRAPAC, members of his staff and
inspecting party, left the ship. Hauled down
flag of COMTRAPAC.

1110 COMTRAPAC broke his flag in USS ORIS-
KANY (CVA 34).

Personnel
0900 Mustered crew at citiirters for Captain's

inspection (or inspectiOn of personnel and
upper decks).

1010 Secured from inspection

MIDWATCH ENTRIES

Underway

00-04 Steaming in company with Task Group
58.1, composed of CARDIV 1, CRUDESFLOT
3, and DESRON 5, plus USS AULT (DD 698)
and USS BORIE (DD 704), en route from
Pearl Harbor, Hawaii, to Guam, M.I. (or
Operating at sea off the coast of California),
in accordance with CTG 58.1 serial 061.
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This ship in station in bentline screen
. Formation course

speed knots. Formation axis
SOPA is CTG 58.1 in USS SPRINGFIELD
(CLG 7), OTC is COMGARDIV 1 in USS
CONSTELLATION (CVA 64). SPRINGIELD
is guide, bearing , distance
yards. Condition of readiness TWO and ma-
terial condition set. Ship darkened
(except for running lights). (NOTE: On
succeeding watches the first entry is "Under-
way as before.")

In Port

00-04 Moored starboard side to USS HARLAN
R. DICKSON (DD 708) with standard mooring
lines in a nest of three destroyers. USS
KNAPP (DD 653) moored outboard of
HARLAN R. DICKSON to starboard. HARLAN
R. DICKSON moored fore and aft to buoys
B-5 and B-6, San Diego, Calif. Ships present:

,SOPA
00-04 Anchored in berth B-4, U.S. Naval Operat-

ing Base, Trinidad, The West Indies, in 12
fathoms of water, mud bottom, with 60
fathoms of chain to the starboard anchor on
the following anchorage bearings: South
Point Light 060, etc. Ship in condition of
readiness THREE, material condition
set, and darkened except for anchor lights.
Engineering department on 30 minutes notice
before getting underway. Heavy weather
plan in effect. Anchor detail standing by.
Wind 45 knots from 070. Weather reports
indicate possibility of winds up to 60 knots
before 0400. Ships present_, SOPA

(NOTE: On suceeding watches the
first entry is "Moored as before," "An-
chored as before," or "Drydocked as be-
fore.").

PERSONNEL

Absentees

0800 Mustered the crew at quarters (or at
foul weather parade, or on stations, or at
quarters for Captain's insepection).
Abesentees: None. (or NEDOPS, John Q.,
123 45 67, SA, USN, absent without au-
thority from muster.) (or BADEGG,Rosco,
234 56 78, FN, USNR, UA since 0700 this
date.) (or SNEVIG, Thomas H., 281 12 61,
SN, USN, UA since 0730, 2 January 1967
was this date declared a deserter from this
vessel, having been UA for a period of
thirty (30) days.) (Note: There is no legal
distinction between absence over leave and
absence without leave. Both absences are
logged as unauthorized absence or UA. In
the case of, a man's continued absence, the
initial entry indicating absence or UA will
suffice until the man returns, is declared
a deserter, or is otherwise transferred or
detached from the ship.)

SUNRISE, SUNSET, COLORS

In Port

0620 Observed sunrise; secured anchor, air-
craft warning, and all unnecessary lighting.

0800 Observed morning colors.
1930 Observed sunset and evening colors.

Turned on all anchor, aircraft warning,
and standing lights.

At Sea

0540 Observed sunrise; secured navigation and
unnecessary lights.

'043 Observed sunset; turned on navigation
lights.



CHAPTER 5

STEERING AND STEERING GEAR

A Quartermaster striker probably did not reach
that status without standing a good many wheel
watches as a Seaman. Much of this chapter, con-
sequentlypossibly all of itmay be familiar to you
already. But don't forget: You are now taking over a
job in which you are expected to become an expert
at steering. In other words, you never can know too
much about it. Much of the textual material that fol-
lows is discussed in the Seaman training manual,
but it won't do you any harm to review it.

RUDDER

Every ship is provided with a rudder located aft.
When moved to one side, the rudder causes water to
pile up under the ship's counter. This piled-up water,
in turn, forces the ship's stern off the centerline in
the direction opposite that toward which the rudder
was moved. In ship handling, the most important
fact to remember is that the stern, not the bow,
moves off the centerline first.

In the days of the Norsemen, a ship's rudder was
turned by means of a lever called a helm, cor-
responding to the tiller on most motor whaleboats.
From this early usage arose the custom of calling the
man who steered a helmsman. Helms no longer are a
feature in ship's steering gear, but the custom of
calling a steersman a helmsman still persists among
seafarers.

When the helm on an oldtime ship was moved
athwartships across the deck, the rudder motion was
in the opposite direction. The result was that the
ship's head would go off in the direction opposite
that in which the helm was moved, and this action
still is true of any small craft steered with a tiller. On
all ships equipped with steering wheels, however, the
wheel, rudder, and ship's head all move in the same
direction. That is, when you turn the wheel to port,
the rudder goes to port, and the ship makes her turn
to port. Remember, though, that she begins by send-
ing her stern to starboard.

The more headway a ship has, the more water
piles up against her rudder under the counter, and
the quicker her stern is pushed off. Consequently, a

ship always turns faster and answers her rudder so-
oner at high speeds than at low speeds. Also, a
greater angle on the rudder is required to. turn a
slowly moving ship than one moving faster.

STEERING MACHINERY

The amoun'i of steering machinery a ship has
aboard varies, usually according to the size of the
ship. The machinery may be the same type as that in
some small vessch, or it may be the modern type
carried on most large naval vessels.

In small boats, power is transmitted to the rudder
by a system of wire cables connecting the wheel to
the rudder. Such a steering system is illustrated in
figure 5-1. The cables, called tiller lines, are ar-
ranged on the drum in such a manner that, by turn-
ing the wheel in one directionsay starboardthe
corresponding shortening of the starboard cable acts
on the rudder to bring the bow of the vessel to star-
board. Turning the wheel in the opposite direction
brings about the opposite effect, that is, it swings the
bow to port. The system just described is not feasible
aboard larger vessels, because of the increased
distance between wheel and rudder, size of the steer-
ing gear; and the large force required to move the
rudder.

Some small- and medium-sized ships use steering
machinery consisting of the wheel, rudder, and tiller
lines, along with a steering engine. Figure 5-2 illus-
trates this system. As the wheel is turned, the order
is transmitted to the steering engine, which, in turn,
performs the work required to move the rudder. To
employ this system on large vessels would neces-
sitate large chains or cables to handle the enormous
turning effort required at the tiller. It is for this
reason that large ships are not equipped with this
system.

The most commonly used sy:,:iem is comprised of
the wheel, rudder, and the steering engine, without
the cables. In this arrangement the steering engine
operates the rudder by hydraulic means.

47
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RUDDER

TOP VIEW

Figure 5-1.Hand steering. 89.9

STEERING ENGINES

When ships began using steam as a means of
propulsion, many problems were created. The first
and probably most important problem emphasized
the inadequacy of hand-powered steering gear. The
rapid increase in the size and speed of steamships
resulted in a correspondingly greater turning effort
required at rudder stocks. Thus, a natural sequence
of events led to the introduction of steam-powered
steering gear.

Today, the three types of steering engines are
steam, electromechanical, and electrohydraulic.
Although some auxiliary ships still depend on steam
for operating their steering gear, no active comba-
tant ships are equipped with steam steering engines.
Electromechanical steering gear presently is found
on some small ships. Most vessels of recent design
are equipped with the electrohydraulic mechanism.
A brief discussion of the three types of steering gear
follows.

Steam steering gear usually is controlled by a
system of wires, pulleys, and drums that transmit the
wheel's movements to the steam steering engine.
When the wheel is set at a certain, number of
degrees, the steam engine "follows up" by moving
the rudder to the corresponding angle.

48

Figure 5-2.Tiller line with power steering gear.
69.10

Electromechanical steering gear applies power
to the rudder by means of electromotive machinery,
thus dispensing with the necessity for vulnerable
steam pipes, or the installation of steam on board
vessels not equipped with it. Electromechanical gear
requires large motors and d-c power, however. For
this reason it has been superseded to a great extent
by electrohydraulic gear.

Modern naval vessels are equipped with elec-
trohydraulic steering gear. Most destroyers use the
single-ram steering gear shown in figure 5-3. Car-
riers and some other large ships use a double-ram
system.

For an idea of how the single-ram system works,
let's watch what happens during a starboard turn,
referring to figure 5-3. From the steering wheel on
the bridge, the wheel movement is transferred elec-
trically to the synchro receiver unit, where the elec-
trical signal is converted to a mechanical signal. The
synchro receiver unit sends the mechanical signal to
the running pump, and the pump proceeds to pump
oil to the port cylinder. Oil, at the same time, is
taken from the starboard cylinder by the pump's
suction. As oil is pumped into the p,rt cylinder, the
ram is moved toward the starboard side, turning the
rudder as it does so. The ram is forced toward the
starboard side until the correct rudder position is ob-
tained. Simultaneously, the followup shaft causes
the pumping to cease.

OPERATION OF MACHINERY

Personnel who stand steersman watches must be
able to change from the port steering motor and
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HANO
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Figure 5-3.Electrohydraulic steering gear.
27.82

steering cable to the starboard steering motor and
steering cable (and vice versa) because the unit in
use usually is alternated daily. These personnel must
also be able to shift steering control from and to the
various steering stations. If a breakdown of the
mechanism occurs at one station, control must be
shifted with a minimum of lost time and motion.
Once a breakdown happens, it is too late to start
learning methods for shifting. It behooves all QMs to
learn the procedures nowbefore a possible emer-
gency. This topic acquaints trainees with starting
and securing the equipment, changing motors and
cables, and shifting to alternate steering stations.

Energizing and/or shifting procedures may differ
from ship to ship, but learning your ship's method
will be much simpler if you clearly understand this
basic information.

BOX

SERVO a REPLENISHING
PRESSURE PUMP

MAIN HYDRAULIC NAM.

Starting the Equipment

In this discussion, assume that we want to use the
port motor and the port cable. The steering gear is
secured with the rudders amidships and with the
transfer valve shift lever in the NEUTRAL (N) posi-
tion. The valve and plug cocks of the hydraulic
system should be set in accordance with the operat-
ing diagram for normal power operation for the
steering gear.

1. To start the port pump motor, press the start
pushbutton.

2. Engage the trick wheel and turn it until the
helm indicator (pointer) corresponds to the
rudder angle indicator.

3. To connect the port pump unit to the ram,
move the transfer valve shift lever to the
PORT (P) position.

49
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4. To energize the synchro receiver selector
switch in the steering gear room, close the
circuit breakers on the steering power
panel.

5. Move the synchro receiver selector switch
and the cable selector switch (in steering
gear room) to their PORT positions.

6. To energize the remote control synchro trans-
mitter to steer from the bridge, notify per-
sonnel in the pilothouse to turn the cable
selector switch at that station to the PORT
position.

7. Disengage the trick wheel on the port unit
and engage the trick wheel on the idle
(starboard) unit.

The rudder is now ready for operation, using the
helm in the pilothouse.

Shifting Motors and Cables

It is routine on most ships to shift steering motors
(power units) and cables each day during the mid-
watch. This way both units get equal wear.
Moreover, preventive maintenance can be per-
formed on the idle unit.

Assume that the ship is underway, using the port
power unit and port cable. The OOD orders a shift
to the starboard power unit and starboard cable.
Personnel in the pilothouse notify the watch stan-
ders in the steering machinery room to stand by for
the shift.

Action by personnel in the steering machinery
room and in the pilothouse is as follows:

I. (Steering machinery room) To start the star-
board pump motor, press the start pushbut-
ton.

2. Notify steering station to keep wheel motion-
less during change of units.

3. Allow rudder angle indicator to line up with
helm indicator. Then turn the transfer valve
shift lever to the STARBOARD (S) posi-
tion to connect the starboard pump to the
rani. Transfer the remote control from the
port to the starboard unit by turning the
synchro receiver selector switch.

4. Transfer the cable selector switch in the
steering machinery room to the STAR,
BOARD position. Notify personnel in the
pilothouse to turn their selector switch to
the STARBOARD position.

5. (Pilothouse) Turn selector switch to STAR-
BOARD position and notify steering
machinery room when the change is made.

6. (Steering machinery room) Disengage the
trick wheel and notify pilothouse personnel
that they may resume fiteering.
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7. To stop the port motor, press the stop push-
button. Then engage the trick wheel on this
unit.

8. (Pilothouse) Tcst the helm by moving the
wheel a few degrees in each direction,
watching to see if the rudder angle indica-
tor follows. If the rudder angle indicator
aligns itself with the wheel angle indicator,
report to the OOD that the shift has been
made, and that the tes(.: of the helm is
satisfactory.

Emergency Steering Procedures

If a steering failure occurs in the pilcthouse, the
procedure for shifting steering motors and cables
(just described) would, in many instances, be used
to regain steering control. If the cause of the steering
failure is in the steering machinery itself, however, a
shift to another power unit and cable would be use-
less. A method of hand emergency steering
(described later) is therefore incorporated in the
steering machinery.

Consider a hypothetical situation. A ship is en-
gaged in close-quarter maneuvering, when the
steersman suddenly discovers that he has no control
over the rudder. He sings out, "Lost steering con-
trol." Simultaneously he sonnds the emergency
steering alarm, which alerts personnel in the steering
machinery room that a loss of steering control has
occurred. Immediately upon hearing this report, the
tiv phone talker on the bridge alerts personnel in
the steering machinery room to take control. Then
the phone talker tells the steering machinery room
watch the course to steer, or he tells them to steer by
rudder angle-order indicator-transmitter. The
rudder angle-order indicator-transmitter and its use
are described in some detail in theSeaman manual
and are reviewed near the end of this chapter. The
method of taking control follows.

I. Energize the idle unit, using the procedures
described previously for operating the port
power unit.

2. Engage both trick wheels and steer from the
trick wheel of the previously idle unit.

3. Deenergize the remote control system by
turning the synchro receiver selector switch
to the OFF position.

The preceding operations (from loss of steering
control to deenergizing the remote control system)
must be accomplished in the shortest possible time,
otherwise the ship may wind up on a reef or plow
into the side of some unsuspecting ship. Proficiency
and the split-second timing required for emergency
shifting can he attained only through practice.
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The steering failure, as mentioned earlier, might
be in the steering machinery itself ( as opposed to the
power supply or steering cables). In such an in-
stance, shifting to the trick wheel or another motor
and cable would be of no help. It is necessary to
resort to hand emergency steering. The following
steps are necessary to operate hand emergency
steering.

1. Set the valves and plug cocks of the hydraulic
system according to the operating diagram
for the steering gear for hand steering.

2. Set the transfer valve shift lever in the
NEUTRAL (N) position.

3. Crank the hand pump in the proper direction
until the desired rudder angle is obtained.
(NOTE: This procedure is both tiring and
slow, because the rudder turns only a small
amount for every revolution of the crank.)

Securing the equipment is the final steering
mechanism operation with which Quartermasters
must become familiar. Following is the procedure
for securing.

1. Put the rudder amidships (0° rudder angle).
2. Turn the transfer valve shift lever to the

NEUTRAL (N) position.
3. Deenergize the remote control system by

turning the synchro receiver selector switch
and the cable selector switch (in the steer-
ing gear room) and the cable selector
switch (in the pilothouse) to their OFF
position. Open the circuit breakers on the
steering power panel.

4. Stop the pump motor by pressing the as-
sociated STOP pushbutton.

STEERING ENGINE CUTOUT

A safety device is installed on every steering en-
gine. It automatically cuts off the power when the
rudder is brought against the stop beyond which it
cannot be turned. The extreme limit most rudders
can be turned is 35° on either side of center. Full
rudder on most ships, however, is 30° right or left;
the extra 5° is used only in emergencies. Unless you
are ordered to do so, never put the rudder hard over.
It is possible for the rudder to jam against the stops,
causing you to make circles in the ocean.

ORDERS TO STEERSMAN

The words "port" and "starboard" are never
used when giving orders to the steersman. "Right"
and "left" are substituted because they are clearer
and more distinct.

You must repeat distinctly, word for word, every
order you receive, so that the officer of the deck or
pilot may know that you understood him. Also tell
him when you have carried out an order; in other
words, report immediately when the rudder is right
full. or the ship is steady on 257, and the like. Addi-
tionally, when making a swing, occasionally give the
compass heading that the lubber's line is passing, so
that the conning officer can tell how far the ship has
gone through the swing. Thus, if ordered to take her
right from 000° to 045°, don't wait until you are
heading 045° to report. As the ship's head goes
through the swing, report "Passing zero one zero,
Sir," "Passing zero two zero, Sir," and so on. Stan-
dard orders and their meanings follow.

Right (left) full rudder: Full rudder usually
means 30° on the rudder angle indicator.

Hard right (left) rudder: This order puts the
extra 5° on the rudder angle.

Right (left) standard rudder: Standard rudder
varies with different ships. It is the
designated number of degrees of rudder
angle in each ship of a unit that will cause
all ships to turn in the same space. You
must find out from the man you relieve, or
from the officer of the deck, what standard
rudder is on your ship.

Right (left) degrees rudder: Move rudder to a
specific rudder angle.

Come right (left) to one four eight: Swing ship's
head in the direction stated and steady her
on the course given. (In this example it is
148°.) Frequently stated "Bring her right
(left) to one four eight." or "Take her right
(left) to one four eight."

Steer one nine zero: Usually given for only a
minor change of heading to the number of
degrees specified. (Here it is 190°.)

Steady on two two five: States the course on
which ship's head is to be steadied. Nor-
mally given while swinging.

Increase your rudder: Increase rudder angle to
right (left) full (standard) number of
degrees.

Ease the rudder: Reduce rudder -angle. May be
stated "Ease to fifteen degrees (ten
degrees) rudder."

Rudder amidships: Put the rudder on the center-
line; no rudder angle. (As a rule, this order
is merely "Midship!")

Meet her: Check, but do not stop, the swing by
putting on opposite rudder.

Steady (steady go) (steady as you go) (steady as
she goes): An order to steady her on the
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course she is heading at the time the order
is given. If she is swinging at the time, head-
ing must be noted and the lubber's line
brought back to and steadied on that head-
ing as soon as possible.

Shift the rudder: Change to the same number of
degrees of opposite rudder angle. In other
words, if your rudder angle is 15° right, at
the command "Shift the rudder!" you
change to 15° left rudder.

Mind your rudder: Usually a caution to steer
more carefully, but may be a warning to
stand by for an order to follow,

Nothing to the right (left): Given when the
presence of some danger on one side or the
other makes it necessary to avoid a set in
that direction. You must keep the ship from
swinging past the course in the direction
warned against.

Keep her so: Continue to steer the course you
are heading. Usually given after you state
the course you are steering.

Very well: Reply of conning officer to
steersman, meaning "The situation is un-
derstood."

The conning officer and the steersman must un-
derstand each other at all times. Several orders is-
sued in rapid succession will cause confusion unless
the steersman makes the correct reply and takes the
proper action on each order. When the conning of-
ficer gives contradictory orders without enough time
between them for the steersman to react, the
steersman should reply to and take action on the last
order only. When contradictory orders are
separated by a pause, the steersman should answer
and comply with the orders in the usual manner.

POVTERS ON STEERING

When steering,the first pointer to remember is
that it is the ship that turns under the compass card;
the compass card remains steady. When the card ap-
pears to be turning to the left of the rubber's line, for
example, it actually is the line (and thus the ship's
head) that is moving to the right. On all modern
ships (as mentioned earlier) the wheel, rudder, and
ship's head all move in the same direction. To move
the lubber's line and ship's head back to the left,
therefore, you turn the wheel to the left.

By now yc,a know that steering a ship is not like
steering an automobile. To straighten your car on
the road, you bring the wheel to the midships posi-
tion and keep it there. In trying to straighten a ship
that is swinging to the right, you probably will have
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to put your rudder left, past the midships position,
until she begins to straighten out, then turn it back to
midships before the ship's head reaches the course
on which you want to steady her. When she is at that
point, it is probable that you will have to give her a

touch of right to steady her, and you must get the
rudder off her before she starts to swing again.

A new steersman usually begins by applying too
much rudder. You turn your auto steering wheel,
and your car responds immediately. The new
steersman turns the ship's wheel a few degrees, but
nothing happens. little time is required for the
steering engine to operate and for the ship to begin
answering her rudder. The steersman becomes anx-
ious after a few seconds and turns the wheel more,
and still more. Eventually, the lubber's line starts to
move. When it reaches the course desired, the
steersman puts the rudder amidships, heaving a sigh
of relief. But the good old shin keeps right on swing-
ing. The steersman hastily applies opposite rudder,
and finds that he has to put on plenty before the
swing stops. It finally does, but starts again, more
rapidly, in the other direction. Soon the steersman is
turning the wheel frantically from hard over to hard
over. Meanwhile, the ship's head is swinging back
and forth, leaving a wake that resembles a cork-
screw. If somebody doesn't notice this predicament
or the racket in the steering engineroom, where the
engine is straining itself, the steersman actually will
be sculling the ship with her rudder throughout his
watch.

The effect of the rudder on a big ship is a delayed
actk-f.--:, more or less. You don't notice it right away.
Eren when you put on too much rudder, the is
not instantaneous. When the swing begins, the in-
fluence of opposite rudder, in an attempt to stop it,
is equally slow. Always remember: The less rudder
you use, the better; and it takes a lot less rudder to
start a steady ship turning than you first are inclined
to think.

When the man you relieve turns the wheel over
to you, the ship should be steady on course. Find out
from him how she is acting. Often, because of wind
and sea conditions, she may "carry" rudder on one
side or the other. In other words, with the rudder
amidships, she has a strong tendency to go off in one
direction. Watch her for a while and observe what
she does. Try to figure out how much rudder it takes
to catch her just before she goes off course, and have
the rudder off her before she gets back on. By this
method she won't go past the course coming up, but
barely will come up to it and steady on her own.
Then you won't have to use any rudder at all on the
other side.
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If a sea is running from aft, the ship tray be ya.V-
ieg back and forth about the same number of
degrees on either side of the course as each swell
passes under her. If she's getting the sea on one of
the quarters, she will be thrown off as her stern rises,
and off again on the opposite side as she drops into
the trough.

You are powerless to prevent this kind of yawing,
and in trying, it's useless to strain yourself and the
steering engine. But you must learn to recognize in-
stantly when she actually starts to go off course, and
get rudder on her to prevent it. Much less rudder is
needed to head off a swing than to stop one that has
started.

When you're stecrng with a pilot, don't worry.
He normally tells you the angle he wants on the
rudder so that the ship won't get away from him, or
from you, either. But, if it's pilot water, it probably is
close quarters, so be sure you keep alert to hear
every order correctly and carry it out instantly.
When you are at close quarters, a pilot or conning
officer frequently dashes from one bridge wing to
the other, calling orders from outside the steering
station. In these circumstances it is sometirwz:s dif-
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ficult to hear the orders. Anytime you are uncertain
what was said, ask for a repeat immediately.

When coming up to a dock, buoy, or anchorage,
you must tell the conning officer when the ship loses
headway to the point where she no longer answers
the rudder. Report it as soon as you are certain she
no longer responds. Any failure of the steering gear
must be reported immediately.

Before surrendering the wheel to your relief.
have the ship steady on her course. Don't turn over
the wheel to him in the middle of a swing. Give him
the course, and tell him the compass or repeater you
a-e using. If a gyro repeater, be sure to designate the
correct repeater (if more than one). Also pass on to
your relief the equivalent course to steer by mag-
netic compass if the gyro fails. When you are zig-
zagging, report to him both the immediate course
the ship is on and the base course she should follow
if she ceases to zigzag.

Besides the course data, tell your relief about any
steering peculiarity you may have discovered, such
as: "Carrying a little right rudder," "Carrying mostly
left," and the like. Relay to him any order you
received that still stands; for example, "Nothing to
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Figure 5-4.Looking over the steerman's
shoulder on a cruiser. 69.11
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the left," "Steady as she goes," etc. If you are steer-
ing on a sh. a range, a landmark, or a light, point
out the obje,t to him and make certain that he has
the correct one. Before leaving the steering station.
report to the officer of the deck the orders given
your relief, as "Steering two seven eight by gyro,
Sir," "Steady as she goes, Sir," "Steering on the
range, Sir" and so on.

EVASIVE STEERING

During wartime, all bridge personnelespecially
the OOD and his QM of the watchmust be
thoroughly familiar with evasive steering methods
employed against submarines and torpedoes. Cur-
rently, the evasive methods used are called sinuat-
ing, weaving, zigzagging, and making emergency
turns. The purpose of antisubmarine evasion is to
make more difficult the enemy submarine's effort to
contact or shadow a ship, or reach a position for at-
tacking it. Torpedo evasion complicates a sub-
marine's fire control problem and avoids torpedoes.

Detai, of evasive steering may be found in
ATP3, and are not described in this Rate Training
Manual. Nevertheless, it is the resilonsibility of each
Quartermaster to familiarize himself with the effec-
tive instructions that cover sinuating, weaving, and
zigzagging. Study them; know your job.

STEERING STATIONS

When a ship goes into action, no one knows
where she might be hit; everybody on board takes
the same chance. If a ship had only a single steering
station, a hit there would put her out of the fight per-
manently. For this reason, combat ships have several
steering stations, and control can be shifted almost
instantaneously to any station.

A view over the shoulder of the steersman on a
cruiser is illustrated in figure 5-4. Just beyond the
wheel is a brass plate on which is a graduated scale
showing 35° to right and left of center. This device is
the wheel angle indicator; it reveals the number of
degrees the wheel is turned. Usually this angle is the
same that the rudder assumes when the steering en-
gine operates. A variance could occur, of course, if
the engine operates improperly.

The instrument above and forward of the wheel
angle indicator (fig. 5-4) is the rudder angle-order
indicatoe.transmitter. This instrument has a dual

CONTROL
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Figure 5-5.Rudder angle-order indicator-
transmitter. 7.126

purpose. During normal steering situations it shows
the actual angle of the rudder, which usually lags the
wheel angle indicator by about 2° because of the
time required for' the steering mechanism to operate.
During emergency steering this instrument is useful
in transmitting visual orders to the steersman in after
steering. By working the control knob (see fig. 5-5)
the rudder order is displayed on the instrument by
moving the pointer marked "ORD" to the desired
rudder angle. The order is displayed in after steering
on another rudder angle-order indicator-transmitter,
from which the after steersman receives his orders.
A push switch, near the face of the rudder angle-
order indicator-transmitter on the bridge, operates a
bell in after steering to call the steersman's attention
to a change in rudder angle.

The dial above the rudder angle-order indicator-
transmitter in figure 5-4 is called a magnesyn re-
peater. It transmits indications from a magnesyn
compass, usually located on one of the masts where
it is practically free of deviation. The magnesyn re-
peater is rapidly replacing the binnaCle-mounted
magnetic steering compass, but the standard mag-
netic compass on the flying bridge or signal bridge is
retained as a check on the magnesyn and gyro.



CHAPTER 6

MAGNETIC COMPASS AND GYROCOMPASS

The best knoWn and most widely used of all
navigational instruments is the compass. Without it,
precise information on headings and directions
would be almost impossible to obtain. Compasses
were used even before the days of Columbus, and
they remain indispensable in today's Navy.

The Navy uses two main types of compasses:
gyroscopic and magnetic. The gyromnpass
operates on the principle that a rapidly spinning ob-
ject is balanced at its center of gravity, much as a
spinning top stands on its point. The gyrocompass is
designed to point toward true north, though it may
have a slight mechanical error (1° or 2°), which may
be determined and for which'allowance is made. The
magnetic compass, on the other hand, is controlled
primarily by the magnetic properties of the earth
and tends to point toward the magnetic north pole.

MAGNETISM

To fully understand the operation of the mag-
netic compass, it is necessary to know something
about magnets themselves. A magnet is a body that
has the property of attracting iron and p-nducing a
magnetic field around itself. Such n 'Is as
lodestone and magnetic oxide of iron, in ..atu-
ral state, possess this property. The earth itself has
similar properties and may be considered a gigantic
magnet.

Every magnet has a north pole and a south pole.
If a single magnet is cut in half, each half becomes a
magnet with a north pole and a south pole. If two
magnets are brought close together, their unlike
poles will attract and their like poles repel. That is' to
say, a north pole attracts a south pole but repels
another north pole This law of magnetism has
meaning for you inasmuch as you later will see how
the magnets in a ship's magnetic compass observe
this law in relation to the earth's magnetic fields or
to the ship's own magnetic properties.

EARTH'S MAGNETISM

The earth, like all other magnets, has a north
pole, located approximately at 76.2° north latitude,
101.0° west longitude, and a south pole, located ap-
proximately at 66.0° south latitude, 139.1° east lon-
gitude. (These locations are the 1960 positions of
the magnetic poles, as distinguished from the true
north and south poles, which, of course, are at 90°
north latitude and 90° south latitude, respectively.)

The magnetic lines of force that connect the
magnetic poles are called magnetic meridians. These
meridians are not great circles. Because of the ir-
regular d'stribution of magnetic :,,aterial in the
earth, the meridians are irregular, and the planes of
the magnetic meridians do not pass through the
center of the earth. Approximately midway between
the magnetic poles a line called the magnetic equa-
tor intersects the meridians and connects all points
at which the magnetic dip is zero. The magnetic
equator is an irregular arc, varying in latitude from
15° south in South America to 20° north in Africa.

MAGNETIC COMPASS

Although you were introduced to the magnetic
compass in the Seaman manual, pour job as Quarter-
master requires a much more thorough knowledge
of the intricacies of the magnetic compass. Ac-
cordingly, this topic presents detailed information
on the magnetic compass, its nomenclature, and its
limitations.

COMPASS NOMENCLATURE

The simplest magnetic compasses, as you know,
contain magnets whose south ends tend to seek the
earth's north magnetic pole, thus giving the compass
its directive force.

Magnetic compasses used in the Navy (fig. 6-1)
are highly sophisticated instruments. In addition to
the magnets, magnetic compasses are made up of a
number of parts. Components of a standard 7 1/2-
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inch diameter Navy compass are given in the accom-
panying list.

* Magnets: Four (two in older compasses) cylin-
drical bundles of steel wire. with magnetic proper-
ties, which are attached to the compass card to
supply directive force.

* Compass card: An aluminum disk graduated in
degrees from 0 to 359. (It also shows cardinal and
intercardinal points.) The compass card is attached
to the magnets, and provides a means of reading
direction.

* Compass bowl: A bowl-shaped container,
made of nonmagnetic material (brass), with a
reference mark on its rim. The bowl contains the
magnetic element and the fluid. Part of the bottom
may be transparent (glass) to permit light to shine
upward against the compass card.

* Fluid: A liquid surrounding the magnetic ele-
ment. By reduction of weight, in accordance with
the Archimedes principle of buoyancy, friction is
reduced. Closer alignment of the compass needle
with the magnetic meridian is thus possible. The
liquid in older compasses may be a mixture of ethyl
alcoliol and water in approximately equal parts. Al-
cohol serves to lower the freezing point of the mix-
ture. Newer compasses contain varsol, an oil that

Figure. 6-1.U.S. Navy 7 1/2-inch standard
compass. 45.595(69)

neither freezes nor becomes more viscous at low
temperatures.

* Float: An aluminum air-filled chamber in the
center of the compass card to further reduce weight
and friction at the pivot point.

* Expansion bellows: A bellows arrangement in
the bottom of the compass bowl, which operates to
keep the compass bowl completely filled with liquid.
A tilling screw facilitates addition of liquid that may
become necessary, notwithstanding the expansion
bellows,

* Lubber's line: A mark on the inside of the com-
pass bowl, which is aligned with the ship's fore-and-
aft axis. The lubber's line is a reference for reading
direction from the compass card. The compass card
reading on the lubber's line represents the ship's
heading.

* Gimbals: The compass bowl has two pivots that
fit or rest in a metal ring, which also has two pivots
resting in the binnacle. This arrangement (gimbals)
permits the compass to remain almost horizontal
despite the motion of the ship. An important con-
cept is that, regardless of the movement of the ship,
the compass remains fixed (unless, of course, some
magnetic material is introduced to provide addi-
tional deviation from the magnetic meridian). The
ship, the compass bowl, and the lubber's line move
together around the compass card. To the observer,
as he witnesses this relative motion, it appears that
the compass card moves.

* Binnacle: A nonmagnetic housing in which the
magnetic compass is mounted. It usually provides a
means for inserting corrector magnets for compass
adjustment.

COMPASS LIMITATIONS

The following characteristics of the magnetic
compass limit its direction-finding ability.

1. It is sensitive to any magnetic disturbance.
2. It is useless at the magnetic poles, and is slug-

gish and unreliable in areas near the poles.
3. Deviation (explained later) changes as a

ship's magnetic properties change.
Moreover, the magnetic properties change
with changes in the ship's structure or mag-
netic cargo.

4. Deviation changes with heading. The ship as
well as the earth may be considered as a
magnet. The effect of the ship's magnetism
upon the compass changes with the head-
in&

5. It does not point to true north.
6. It requires frequent adjustment.
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PRECAUTIONS IN VICINITY OF MAGNETIC
COMPASS

A magnetic compass cannot be expected to give
reliable service unless it is properly instalit. .3 and
protected from disturbing magnetic influences. Cer-
tain precautions must be observed in the vicinity of
the magnetic compass. Some of these precautions
follow.

If avoidable, a compass should not be placed
near iron or steel equipment that will be moved
frequently. Thus, a location near a gun, boat davit,
or boat crane is not desirable. The immediate vicini-
ty should be kept free of sources of deviation, par-
ticularly those of changing nature. When avoidable,
no source of magnetism (except the structure of the
vessel) should be permitted within a radius of
several feet of the magnetic compass. Some, sources
that might be overlooked include electric wires car-
rying direct current; magnetic instruments,
searchlights, windshield wipers, electronic equip-
ment, or motors; steel control rods, gears, or sup-
ports associated with the steering apparatus; fire
extinguishers, gas detectors, etc.; and metal hangers,
flashlights, keys, or pocketknives.

MAGNETIC COMPASS RECORD BOOK

According to provisions of Navy Regulations, the
magnetic compass record must be a complete record
of all direct reading and remote indicating magnelic
compasses on board. It also must be a record of er-
rors of the gyrocompasses on board. While a vessel
is underway, comparison between the magnetic and
gyrocompass headings must be made and entered in
the record whenever a new course is set. Unless im-
practicable, under circumstances such as emergen-
cies or when making frequent course changes within
a harbor, these comparisons may be omitted. Com-
pass comparisons must also be made at least every
30 minutes for one magnetic compass and the
master gyrocompass (or the ship's heading indicator
used for steering) and every 4 hours for all other in-
stalled compasses. The compass record book must
be signed by the navigator and submitted to the
commanding officer for his approval on the last day
of every quarter. Figure 6-2 shows a sample page
from the magnetic compass record book.

MAGNETIC COMPASS ERROR

Compass error, defined as the inclination of the
axis of the compass card to the true meridian, may

be computed easily. It is simply the algebraic sum of
variation and deviation. Compass error (fie. 6-3)
must be applied to a compass direction to obtain
true direction. It must be applied to true direction,
with signs reversed, to arrive at compass direction.

VARIATION

Because the magnetic north pole and the true
north pole are not located at the same point, the
magnetic compass does not seek true north.
magnetic compass a;igns itself with the direction of
the horizontal component of the earth's magnetic
field at the compass location, and therefore does not
always pdint toward the north magnetic polo. The
amount the needle is offset is called variation,
because it varies at different points on the earth's
surface. Even in the same locality it usually dcesn't
remain constant, but increases or decreases annually
at a certain known rate.

The variation for any given locality is shown on
the compass rose of the chart for that particular lo-
c. 'ty, together with the amount of annual increase
or decrease. (In the following discussion, symbols
are used for degrees ( °) and minutes (' ).) The com-
pass rose in figure 6-4. indicates that in 1960 there
was a 14°45' westerly variation in that area, increas-
ing 1' annually. To find the amount of variation in
this specific locality in 1967, dete) mine how many
years have elapsed since 1960 (which is 7), multiply
that number by the amount of annual increase
(which gives you 7 times 1' or 7' ) and add that sum
to the variation in 1960. You add IT in ?his example
because it is an annual increas. If it were a
decrease, you would subtract it.

The variation in 1960 was 14°45' W. Add 7' to
that amount, and you have a 1967 variation of
14°52' W. Variation normally is rounded off to the
nearest 0.5°.

Variation remains the same for any heading of
the ship at a given locality. No matter wl
direction the ship is he:,,fing, the magnetic compass,
if 'affected by varia.tic -mly, points steadily in the
general direction of thy. iagnetic north pole.

DEVIATION

The amount a magnetic compass needle is
deflected by magnetic material in the ship around it
is called deviation.

The most convenient method of determining
deviation, and the one most commonly used, is to
check your compass on each 15° heading against a
properly functioning gyrocompass. Because your
shIp must be on a magnetic heading when determin-
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CHECK LOG
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Figure 6-2.Magnetic compass : cord
book -- sample page. 69.137
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Figure 6-3.Components of compass error.
69.138

ing deviation, gyro error and local variation must be
applied to each true heading. When using this
nrocedure it is only necessary to station personnel at
each magnetic compass and have them record the
amount of deviation for each compass upon signal
from an observer at the gyrocompass Or repeater.

Some other methods of finding deviation follow.
1. By comparison with a magnetic compass of

known deviation: This method is similar to com-
parison with a gyrocompass except that it is un-
necessary to know the local variation .is method

is used frequently by ships not equipped with
gyrocompasses.

2. By reciprocal bearings: One observer is sta-
tioned ashore with a spare compass, which is placed
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Figure 6-4.Compass rose. 45.23(69 )

where it is free from local magnetic influences. An
observer aboard the ship stands by the compass to
be checked. When the ship is steady on the desired
heading, a prearranged signal is made, and each ob-
server notes the bearing of the other. The reverse
bearing of the compass ashore, which has no devia-
tion, is the magnetic bearing of the ship. The dif-
ference between this bearing and the bearing in-
dicated by the compass on board is the amount of
deviation on that particular heading. This method is
not very convenient and probably will never be used
on your ship until all other methods of determining
deviation are 'exhausted.

3. By ranges: This method uses a range whose
magnetic bearing is known. The ship steams on the
various headings, and notes the bearing of the range
on her compasses for each heading as she crosses
the range. The deviation for each compass is the
difference between the known magnetic bearing of
the range and the bearing indicated on the compass.
Further discussion of ranges appear in Chapter8 of
this manual.

4. By azimuths of the sun or other celestial body:
In this method the magnetic azimuth of the body is
determined by applying local variation to the body's
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true azimuth. Computing an azimuth of the suf. 1-"4
using H.O. 214 is described in chapter i 5 of this
manual. The difference between the body's mag-
netic azimuth and its compass azimuth is the devia-
tion for that particular heading.

5. By distant objects: In this method the ship
must be a considerable distance from a ccrispicuous
object, with a clearly defined point on which to take
bearings. If the ship is being swung at anchor, the ob-
ject should be at least 6 miles aw a...-. If she is steam-
ing on different headings, the fact that she does not
remain on the ..game > ,)t. requires that the object be
at least I() miles away. The ship is steadied on suc-
cessive headings, and the compass bearing of the ob-
ject is taken on each heading. Magnetic bearings
may be found from a chart. As before, deviation on
each heading is the difference between compass and
magnetic bearing of the object. This method has
been almost completely discarded in favor of the
other methods. h is described here so that It can be
used in extreme circumstances.

CORRECTING COMPASS ERROR

Variation and deviation combined constitute
magnetic compass error. The course you want the
ship to head is the true L.,:.,rse, worked out from the
chart on which true ..nurses and bearings are given.
Knowing the true course, it is necessary `or you to
find the compass course you must steer to make
good the true course. Compass course is found by
applying the compass error, in terms of variation and
deviation, to the true course.

Your problem could be the other way around.
Suppose you have a bearing taken by magnetic corn
pass. Plotting true bearings on the chart is preferable
to plotting magnetic bearings. Therefore, you must
apply variation and deviation to the compass bearing
to obtain the true bearing.

Changing from true course to compass course, Dr
vice versa, may be accomplished more easily by
means of this handy key, in the fc:m of the question;
CAN DEAD MEN VOTE TWICE? Of course it's a
sure bet that dead men can't vote once, let alone
twice; hence this question 1.as no actual meaning. As
already pointed out, it is merely handy in iolving our
problem of correcting compass error.

First, write each word of the question in column
form, then opposite each word set down what it
represents, as follows:

Can Compass
Dead Deviation
Men Magnetic
Vote Variation

Twice True
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Your problem will always be either ( knowing the
true course ) to work up the line to the compass
course. or ( knowing the c, pass course ) to work
down the line to the true course. Going up the line.
or changin'- from true to compass, is called uncor-
recting. Coaling down the line, or changing from
compass to true. is called correcting. All NOU ac-
tually have to remember is this rule: When correct-
ing, ADD easterly and SUBTRACT westerly error.
When uncorrecting, SUBTRACT easterly and ADD
westerly error. It is as simple as that. Al! compass er-
rors. whether due to variation or d,,fviation, are
either easterly or westerly. There are no northerly
southerly errors.

Now, let's wc,-k a problem. Suppose the true
course you want to head is 010° Ind you want to
know the course to steer by lagnetic compass. In
other words, you are uncorrecting. This time, write
the initial letters of each cord of the old question in
a line.

W + ECDM V
You already know what T is, so write it

down.

W E
V

00G°

Let's say the chart shows a variation of 11°
E. Now you have:

W + EC DM V T
11°E. 000°

When 1.174.. rrecting, remember that you sub-
tract easterly and add westerly errors. This
11° is an easterly variation, so you subtract it
from 360 0, and get a magnetic course of 349°.
Write that down.

W + E
C D M V T

349° 11°E. 0000

Occasionally, you need to know a magnetic
heading or bearing. If that is all you are look-
ing for in this example, you could stop right
here. This time, however, you want to go on
and find the compass course. Let's say the
deviation table shows a deviation of 14° W. for

349" heading. Write that down.
W + E

C D M V
14°W. 349° 11°E. 000°
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When uncorrcting, you add westerly error,
so add 14' to 3W and get 003 °, Now you
have:

W E
C D M V

003° 14 'WI, 349'° 11 °E, 000°

In order to head 000° true, therefore, you must
steer 003° by this particular magnetic compass.

Note in our sample problem that the easterly
variation and westerly deviation almost canceled
each other, leaving an error of only 3° W. If you
don't want to go through the correction pr: -tress in
detail, you can find the algebraic sum of the errors
beforehand. This advance preparation is accom-
plished by subtracting the lesser from the greater if
they are unlike, or adding them if they are like. Then
you can apply the result directly, to either T or C,
depending on whether you are correcting or uncor-
recting.

We were uncorrecting this timechanging from
true to compass. We could have used the same
method to change from compass to true, but we
must remember that when correcting, we add east-
erly and subtract westerly errors.

ADJUSTING VERSUS COMPENSATING

As you know by now, magnetic material around
the compass is a cause of deviation. Ano:;er cause
of compass deviation is electrical circuits. Ir, particu-
lar, the ship's degaussing currents have a strong ef-
fect on :he magnetic compass. (Degaussing,
discussed later, is an electrical installation designed
to protect ships against magnetic mines and tor-
pedoes.) The deviation resulting from these currents
is neutralized by a procedure called compensation.
You sh-Juld distinguish between adjusting the com-
pass, which means correcting for deviations caused
by magnetic material, and compensating the com-
pass, which means correcting for deviations
produced by degaussing currents,

STANDARD AND STEERING COMPASS

The magnetic steering compass is located in the
pilothouse, where it is affected consiiierably y

deviation. Usually the standard compass is topside,
where the magnetic forceF, producing deviation are
not so strong. Courses and beatings by these com-
passes must be carefully differentiated by the ab-
breviations psc (per standard compass), pstgc (per
steering compass), and pgc (per gyrocompass). The
standard compass provides a means for checking the
steering compass and the gyrocompass.
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The steering compass an ships has been
replaced by a repeater. which transmits ir...hcations
from a magnesvn compass. (The word maQnesyn is
formed from the term magnetic synchronized. it
located on a mast Qr at some other point
deviation is ar a minimum.

Some ships may have a third magnetic compass
located at the after steering station when that station
is topside. This compass is known as the emerg:. ncy
steering compass.

DEGAUSSING

In cliscu:,.iing the magnetic compass. we men-
tioned that it is affected by degaussing. A Quarter-
master will be concerned with how degaussing works
and why it is necessary. The subject is explained in
the ensuing topics.

SKIP'S MAGNETIC FIELD

A ship is a magnet because of magnetic material
(steel) in its hull, machinery, and cargo. Like any
other magnet, it is surrounded by a magnetic field
that is large near the ship and small at a considerable
distance from it. When a ship is close to a magnetic
mine or magnetic torpedo, the magnetic field of the
ship actuates the firing mechanism and causes th
mine or torpedo to explode.

Degaussing equipment is installed aboard ship to
neutralize the ship's disturbance of the earth's mag-
netic field. This neutralizing force affords protectioti
against the magnetic mine -:r magnetic torpedo.

Two methods are used to decrease a mag-
netic field. They are the magnetic treatment (called
deperming) and the shipboard degaussing installa-
tion.

Magnetic Treatment

Magnetic treatment is given by deperming sta-
tions, using coils installed temporarily on or araunt"
a ship, to provide antimine protection. This treat-
ment reduces the overall magnetic field of the ship
so there is iess chance of activating a magnetic mine
or magnetic torpedo. Magnetic treatmeit furnishes
some protection, but is not so effective as the pro-
tection afforded by shipboard degaussing installa-
tions. Magnetic treatment is seldom used alone.

Shipboard Degaussing Installation

A shipboard degaussing installation consists of
permanently installed equipment. The major items
are degaussing coils, a power source for the coils, a
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control control the coil current (which, in
turn. con' strength of the magnetic field
caused by t Is). and compass compensag
equipment to F-.cent disturbances of the magnetic
compasses by the magnetic field of the degaussing
coils.

Since it may become necessary for the Quarter-
master to apply corrections tc degaussing coils due
to changes in course, the folk v rig discussion is
designed to assist you in underi-tanding the coils and
the operations required to make corrections to their
applied current.

Figure 6-5 illustrates the types of coils that are
found on a typical degaussing installation.

The M or main coil ( part A, figure 6-5) encircles
the ship in a horizontal plane, which is usually at the
waterline. The function of the M coil is to produce a
magnetic field, which counteracts the magnetic field
produced by the vertical permanent and the vertical
induced magnetization of the ship.

The F or forecastle coil encircles the forword
one-fourth to one-third of the ship and is usually just
below the forecastle or other uppermost deck;

"AI" FIELD

COIL

A m con_

D.-COIL OR OI
AND OP COILS

F-COIL, OR FT
AND FP COILS

CM(
8 F AND Q COILS

"L" FIELD

"L" FIELD
L COIL LOOPS

11Pv

.211111011016

C L COIL

Figure 6-5.Types of degaussing coils.
27.107
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whereas the Q or quarterdeck :7-'11 encircles the after
one-fourth to one-thi-1 ofrhP sll;p and is usually just
below the quarterdeck or Ali.; r uppermost leek
( part B, figure 6-5). The function of the F any Q
coils is to counteract the magnetic field produce,: by
the ship's longitudinal permanent and longitudinal
induced magnetization.

In many in:-,taflatiorts the conductors of the F and
Q coils are con:ected to form two separate circuits
designated as the F11-01 coil and the FP-QP coil ( part
B, figure 6-5). The Fl-Q1 coif consists of an Fl coil
connected in series with a 01 coil so that the same
current `laws in both coils. The FP-QP coil is similar.

The FI -QI coil is used to counteract the magnetic
field produced by the ship's longitudinal induced
magnetization. The FP-QP coil is used to counteract
the magnetic neld produced by the ship's longitu-
dinal permanent magnetization.

The L or longitudinal coil (part C, figure 6-5
consists of loops in vertical planes that are parallel to
the frames of the ship. The function of the L coil is
to counteract the magnetic field produced by the
ship's longitudinal permanent and longitudinal in-
duced magnetization. The L coil is more difficult to
install than th( F and Q coils or the Fl-Q1 and FP-QP
coils, but pre ides better neutralization because it
more closer ululates the longitudinal magnetiza-
tion of t: The L coil is often used in

minesweeper
The A or athwartship coil (part D, iigure 6-5 )

consists of loops in vertical fore-and-aft planes. The
function of the A coil is to produce a magnetic field
that will counteract the magnetic field caused by the
athwartship permanent and athwartship induced
magnetization.

The magnetic field produced tiv a degaussing coil
(coil strength) is proportional to the ampere turns
(NI), which are the product of the number of turns
in the coil and the current in amperes through the
coil. A specified number of ampere turns can be ob-
tained by using one turn and a current numerically
equal to the required and a current numerically
equal to the required ampere turns, or by using more
turns and a correspondingly smaller current.

DEGAUSSING S7TTINGS

Energizing the :.'egaussing equipment c-insists of
setting the coil currents and maintaining them at the
values specified in the charts comprising the
degaussing folder (NavOrd Form 1547). Quarter-
masters must be able to read and interpret the
degaussing charts contained in this folder. On some
ships you may have to make the degaussing settings
yourself, but on other ships Electricians Mates make
the settings.
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ATLANTIC- INDIAN OCEAN

DEGAUSSING CHART N2 I.
'tam NEST or or wart ARID EAST of Mt EAST !LE PACIFIC CANT UWE')

_t, OAS
Z

TO. ,Ssuo. Ptoson.C. coetv,Ivo, FO. So. USE

1.71. . .0 lo ts

Supe,sech, VAVORD
NAVOEPS FORM ,50%11)

POW- Of
KW/ OAT,

SIONATURE Or
ri/VOIO 0/rKW/1

uiply 'pares Izne,, nor ro line,.

Figure 6 -6.-- Degaussing chart No. 1

Degaussing chart No. 1 is shown in figure 6-6.
This chart divides the vertical intensity (Z-com-
ponent) of the earth's magnetic field into Z-zones.
When your ship passes from one Z-zone to another,
the coil setting is changed to the value given for that
coil in the new zone. Make a correction for each coil
requiring a change. These changes are made on a
rheostatammeter setup located on the bridge. As an
alternative, pass the information to the Electricians
Mates so that they can make the correction.

Let's say yo;; are traveling from the Caribbean
Sea to the Gulf of Mexico. This travel means that
you will pass from a zone where the M-civil setting is
altered from 52 to 68 amps. At the same time the L
coil is changed from 9 to 11 amps.
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69.14

NAVWERS FORM 8950/46A (10-64)
DG NO. 8

Degaussing chart No. 2 (fig. 6-7 i divides the
horizontal intensity (H-cornponent) of the earth's
magnetic field into H-zones. When your p. sses
from one H-zone to another, you must make cor-
r' ction settings comparable to those described for
Z-zones. You may have to make corrections for all
the coils when you rass from zone to zone, or you
may need to change only one or two.

Figure 6-8 d',,grams the course correction setting
for the current in coil FI -QI. This diagram means
that if you are on a southerly course, the polarity
sv Arh must be set so that the current ia negative. If
your course is northerly, the polarity switch is set at
the opposite (positive) position. If you are traveling
east or west, the current is shut off. The course cor-
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ATLANTIC-1h 2,AN OCEAN

DEGAUSSING CHART NI 2.
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spaces between !Ines. NOT to lines.
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NAVWEPS FORM 9950/U66 (10-64)
DG ND. 9

DATE

Figure 6-7.Degaussing chart No. 2.

rection setting for coils FI-01 and A are shown in
figure 6-9. Quartermasters must ensure that the
course correction settings are set properly.

In most degaussing installations, the degaussing
coil currents are set to the required values and are
checked by an Electrician's Mate at least once every
hour. They are readjusted to the correct value when
necessary. This continual check is necessary
because the changes in uegaussing coil resistance,
created by variations in both the cable temperatures
and in the voltage of the power supply for the
degaussing coils, alter the degaussing coil currents.
The coil currents must have the correct polarity. If

69.15

the polarity setting of any coil is incorrect, the ship is
in much greater danger from magnetic mines than if
the ship has no degaussing system, installed, because
then the total magnetic field of the ship is stronger
than before. On the bridge, the Quartermaster
checks the polarity of the coils hourly by observing
the neon indicator light on the control panel.

Most new vessels are equipped with automatic
degaussing control equipment to change coil cur-
rents automatically, when required, because of roll
and pitch, and because of changes in ship's heading
and in ship's position with respect to the earth's
magnetic field. Under certain conditions, a manual
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'3U441,144,42 40,44 4:i 4 l'U",.4

DEGAUSSING

COURSE CORRECTION SETTING DIAGRAM No. I.

FI-01 COIL

410pti

II
MI

HEADINGS ARE MAGNETIC

Hill Oh.
SWITCH IN NORM

POSITION
CURRENT POSITIVE)

11111111111111111111111111111111111111111111111111111 u 1111111

SWITCH IN EASTWEST POSITION

(CURRENT OFF)

Iti11111111111111111111M111111111111111H111111111111111111111

1111111M1

SWITCH IN SOUTH

.POSITION
(CURRENT NEGATIVE VNW

It'

,
010

THE CURRENT IN THE Fl - 01 COIL IS TURNED ON IPOSITL.F1 FOR NORTHERLY COURSES.
OFF FOR EASTERLY ANO WESTERLY COUKSES , *NO REVERSE0 INEGATWEI FOR SOUTHERLY
COURSES BY MEANS OF A SWITCH ON THE BRIOGE OR IN THE CHART HOUSE.

WHEN THE SHIP IS ON A NORTHERLY HEAOING SET THE CURRENT IN THE FI -01 COIL
AT THE VALUE SHOWN IN OEGAUSSING CHART No 2 FOR THE LOCATION OF THE SHIP AT
THE TIME. WHEN THE COURSE IS SOUTHERLY' THE CURRENT SHOULO BE THE NEGATIVE
OF THIS VALUE.

CHANGE THE CI. 'ALUE IF THE SHIP MOVES INTO A DIFFERENT ZONE.

IN EMERGENCY, WHEN COURSE CHANGES ARE TOO RAPIO TO FOLLOW ,SET SWITCH

IN EAST WEST POSITION.

Figure 6-8.--Degaussing course correction setting
diagram No, 1. 69.16
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'MORD F0,04 1579 11/97)

(Supersueles u// & Buord DO Q6,31

40.

DEGAUSSING

COURSE CORRECTION SETTING DIAGRAM No.2.

FlQ1 COIL

N

cuRrENT POSITIVE)
011

SWITCH IN NORTH
POSITION

Ilflll

SWITCH IN EAST-WEST POSITION

(CURRENT OFF)

VCS Detip 111111111

SWITCH IN SOUTH

POSITION
CURRENT NEGATIVE)

11111111°
4141111111111

HEADINGS ARE

MAGNETIC

THE CURRENT IN THE Fl - 01 COIL IS
TURNED CuN (POSITIVE) FOR NORTHERLY
COURSES, OFF FOR EASTERLY AND WEST-
ERLY COURSES , AND REVERSED (NEGATIVE)
FOR SOUTHERLY COURSES BY MEANS OF
A SWITCH ON THE BRIDGE OR IN THE CHART
HOUSE.

WHEN THE SHIP IS ON A NORTHERLY
HEADING, SET THE CURRENT IN THE Fl -Ot
COIL AT THE VALUE SHOWN IN DEGAUSSING
CHART No.2 FOR THE LOCATION OF THE
SHIP AT THE TIME WHEN THE COURSE
IS SOUTHERLY THE CURRENT SHOULD BE
THE NEGATIVE OF THIS VALUE.

CHANGE THE CURRENT VALUE IF THE
SHIP MOVES INTO A DIFFERENT ZONE .

IN EMERGENCY , WHEN COURSE CHANGES
ARE TOO RAPID TO FOLLOW, SET SWITCH
IN EAST -WEST POSITION.

A COIL

SWITCH

IN

WEST

POSITION

(CURREN

NEGATIVE

SWITCH
IN

NORTH

SOUTH

POSITION

(CURRENT

OFF)

SWITCH

IN

EAST

POSITION

CURRENT
POSITIVE)

THE CURRENT IN THE A COIL IS
TURNED ON (POSITIVE) FOR EASTERLY
COURSES ,OFF FOR NORTHERLY AND SOUTH-
ERLY COURSES, AND REVERSED (NEGATIVE)
FOR WESTERLY COURSES BY MEANS OF A
SWITCH ON THE BRIDGE OR IN THE CHART
HOUSE.

WHEN THE SHIP IS ON EASTERLY
HEADING, SET THE CURRENT IN THE A
COIL AT THE VALUE SHOWN IN DEGAUSSING
CHART No.2 FOR THE LOCATION OF THE
SHIP AT THE TIME WHEN THE COURSE IS
WESTERLY THE CURRENT SHOULD BE
THE NEGATIVE OF THIS VALUE.

CHANGE THE CURRENT VALUE IF THE
SHIP MOVES INTO A DIFFERENT ZONE.

IN EMERGENCY , WHEN COURSE CHANGES
ARE TOO RAPID TO FOLLOW , SET SWITCH
IN NORTH - SOUTH POSITION

Figure is -9.- Degaussing course correction setting
diagram No. 2. 69,17
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coil current adjustment still is necessary, however.
as explained in the degaussing folder. Indicator
lights. standard on all automatic control equipment.
show when the equipment is functioning incorrectly.

DEGAUSSING RANGES

A degaussing range is a station for measuring and
recording the magnetic fields of ships as they pass
over measuring equipment located at or near the
bottom of the channel in which the ship travels. The
measurements recorded are used to compute the
coil currents required to give minimum magnetic
fields below a ship.

The procedure for making a run on a degaussing
range starts with a request to the degaussing station.
Usually the Quartermaster is charged with seeing
that the authorized procedure is carried out.

After receiving an affirmative reply from the
degaussing station that your ship is to be ranged, an
immediate check is made of the degaussing chart to
get the correct setting for each coil installed, both
for the geographic location and for the heading of
the ship at the time for crossing the range. These
settings are made and checked before the run is
started. The commanding officer adjusts the ship's
speed in accordance with instructions from the
degaussing station. It is customary to run the range
on one heading, followed by a run on the opposite
heading.

Results of the runs are entered in the ship's
degaussing folder by personnel of the degaussing sta-
tion. Through periodic checks of the equipment in
this manner, any shortcomings can be detected easi-
ly and corrected immediately so that protection will
be available when it is needed.

COMPASS COMPENSATING EQUIPMENT

The Quartermaster needs to know how to pro-
tect the ship's magnetic compasses from the mag-
netic influence of the degaussing system. An unat-
tended degaussing system would be of sufficient
magnitude to make the compasses useless for
navigation.

The purpose of compass compensating coils is to
set up a magnetic field that is equal to and opposite
the degaussing coil field in the immediate vicinity of
the compasses.

Most standard types of compass compensating
coils are composed of an enclosure, a single heeling
coil to compensate the vertical component, and two
coils, or two pairs of coils, to compensate the car-
dinal or intercardinal components. E.ach coil con-

sists of a number of windings. one winding for each
degaussing coil producing. at the cmnpass, a mag-
netic field that must be compensated. Compass com-
pensating coils usually are installed and cornr,:n-
spted for degaussing by personnel at a naval shipyard
or a degaussing activity.

The compass compensating coils operate auto-
matically when the degaussing coils are turned on.
This operation is easily understandable when it is

known that the power supply used for the compen-
sating coils usually is the voltage drop across a
number of turns of the degaussing coil. Thus, a
change in the current in a degaussing coil automati-
cally affects the compensating coils, ensuring that
the compass compensation is undisturbed. Opera-
tion should be checked once a week, preferably at
the time the degaussing coils are energized to dry
out the cables. It should be noted at that time
whether any compass deviations, in excess of allowa-
ble limits, are produced when the degaussing coils
are turned on or off.

Because one of the foremost responsibilities of a
Quartermaster is to know all about his ship's mag-
netic compasses, it is imperative that he also have a
working knowledge of the degaussing equipment in-
stalled on his ship. The best single source of this in-
formation is the ship's degaussing folder. You should
study this folder and understand it thoroughly before
you assume your first watch at sea.

MAGNETIC COMPASS TABLE

In figure 6-10 you see the prepared form in
general use for recording deviations (Form Nav-
Ships 3120). On the form the deviations for every
15° around the compass are shown. Note that devia-
tions are recorded in two .f.olumns headed DG OFF
and DG ON. The deviations in the first column were
recorded with the ship's degaussing system secured.
For the second column, readings were taken with
the ship's degaussing system energized. Whether the
degaussing system Is on or off may cause a con-
siderable difference in the deviation, hence each
condition must have a separate column. In correct-
ing or uncorrecting, it is important that you use the
deviation for the proper condition of the ship's
degaussing system.

To compute the deviation on any magnetic head-
ing not given in the table, it is necessary to interpo-
late between the two nearest recorded readings. If
the deviations recorded on each 15° -leading do not
vary by more than 1/2° from the adjacent readings,
you may use the deviation for the heading nearest
the one you are checking.
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Figure 6-10.-Magnetic compass table. 69.13

GYROCOMPASS

The gyrocompass is unaffected by either varia-
tion or deviation. When in proper running order, it
points constantly to the true rather than the mag-

netic north pole, it may have a slight mechanical er-
ror, but this error is computed easily, and remains
constant for any heading, so that it does not interfere
in any way with the instrument's practical value.

Considering the gyro's advantages, you may
wonder why the Navy doesn't heave all the magnetic
compasses over the side, and relieve Quartermasters
of the necessity for learning the principles of cor-
recting magnetic compass error. The answer is that,
despite the excellence of the gyromechanism, it is
the magnetic compass, not the gyrocompass, that is
standard aboard ship. The reason is simple: The
magnetic compass operates through the attraction
exerted by that great natural magnet, the earth. The
earth is absolutely certain to co. Zinue to function as
a magnet, therefore the magnetic compass will never
go out of commission because of any failure of its
source of power.

The gyrocompass, on the other hand, is powered
by electricity. Cut off the supply, and the gyro is ab-
solutely useless. Being an extremely complicated
and delicate instrument, it also is subject to
mechanical failure. Some gyros, for instance,
become erratic after a ship makes a series of sharp
turns at high speed. These disadvantages do not
mean, however, that great confidence cannot be
placed in the gyro. It can be depended upon, when
running properly, to point faithfully and steadily to
true north. But it is the magnetic compass that al-
ways remains the reliable standby, constantly
checking the gyro's performance, and ready at all
times to take over if the gyro fails.

The principles on which the gyro functions are
too complicated for short explanation. Operation of
its delicate mechanism is the responsibility of the IC
gang. Adjustments for speed and latitude (every 3
knots of speed and 3° of latitude) must be made in
most gyros, but you don't need to concern yourself
with them at this point, except to keep the gyroelec-
trician informed of the latitude and speed.

MASTER GYROS AND GYRO REPEATERS

A typical shipboard installation consists of one or
more master gyros, whose indications are trans-
mitted electrically to repeaters. The gyro repeaters
are located in the conning stations, on the bridge
wings, and at other points as may be necessary.

A chief advantage of the gyro is that its repeaters
may be set up at any angle-nearly on edge for the
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convenience of steersmen, or flat for taking
bearings.

The master gyro must be started at least 4 hours
before getting underway to allow time for it to settle
before use. The Quartermaster on watch must check

to see that the gyro is started, and enter the time in
his notebook. He also must check its performance
frequently against the standard compass. Addi-
tionally. he must check the repeaters occasionally
against the master gyro.
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CHAPTER 7

NAVIGATIONAL INSTRUMENTS

To determine his ship's position, a navigator
needs certain instruments. Correct use of these in-
struments and proper interpretation of the informa-
tion from them require both skill and experience.

Navigational instruments must be capable of
considerable accuracy. The chronometer, for exam-
ple, is one of the most exact mechanical timepieces
devised by man. A companion navigational instru-
ment, the sextant, measures angular distances
(usually altitude) with utmost accuracy. And so it
goes with all navigational instruments used in the
Navy. This chapter describes a number ofthe impor-
tant navigational instruments Quartermasters will
use.

SEXTANT

One of the better known navigational instru-
ments is the sextant. It is used to measure angles that
ultimately result in determining the ship's posizi,.,
sea. The sextant is capable only of measuring the
angle between two objects. Its principal function in
navigation is measuring the angle (called altitude in
this usage) between a heavenly body and the visible
horizon. When you have the altitude, you still must
work out the ship's position (by methods described
later).

Figure 7-1 shows the }.arts of a marine sextant.
Part A is the frame on which are mounted the other
parts. Part B is the limb, graduated in degrees. (The
word "sextant" is derived from the Latin word sex,
meaning six. In old-fashioned sextants the limb was
one-sixth of the arc of a circle. The limb on a
modern sextant, however, contains more than one-
sixth of the arc of a circle.) Part C is the index arm,
which pivots about the exact center of curvature of
the limb. The lower end of the arm is provided with
an index mark (to indicate the reading) and with a
micrometer (D). The index mirror (E) is mounted
perpendicular to the plane of the limb, at the upper
end of the index arm. Half of the horizon glass (F) is
silvered over like a mirror; the other half is clear. At
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zero reading the horizon glass is supposed to he ex-
actly parallel to the index mirror. The telescope (G)
is supported in a collar attached to the frame. It
directs the observer's line of sight to the horizon
glass in a line parallel to the plane of the frame, and
also magnifies the horizon. Filters reduce the glare
of light reaching the eye. The colored glass filters
shown in figure 7-1 are being replaced by variable
density polarizing filters.

MICROMETER

Figure 7-2 shows you the micrometer arrange-
ment on a sextant. The limb on this sextant has teeth
that mesh with teeth on the micrometer drum. One
complete rotation of the drum moves the index arm
1° along the limb. The limb and micrometer drum
can be separated by disengaging the tangent screw
(part H 4* fig. 7-1). This process is accomplished by
squeezing the two small levers that project below the
arm.

Now look at figure 7-2, and see if you can figure
out how to read the altitude. On this type of sextant
altitude can be read to the nearest tenth of a minute.
It's easy to see that the altitude is somewhere
between 58° and 59°the indicator on the arm shows
you that on the main scale. Inboard of the tangent
screw is the micrometer drum, graduated from 0 to
60. Each graduation represents I minute (1'). A
smnller cylinder, inboard of the drum, is graduated
from 0 to 10. It is the vernier on this type of sextant.
Each graduation on it represents one-tenth of a
minute (0.1' ). The index mark for the drum is the 0
on the vernier, which. in figure 7-2, is between 16
and 17. Thus, the altitude is a little more than
58°16'. To find out, to the tenth of a minute, how
much more the altitude is, start along the vernier
scale from 0 and locate the first graduation that lines
up with a graduation on the drum. Here, it is readily
apparent that the first graduation that so lines up is
3. Therefore, the sextant shows an altitude of
58°16.3 '.
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Figure 7-1.Marine sextant. 29.268
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Figure 7-2.Marine sextant micrometer.
29.268(69)
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TAKING A SIGHT

Now that you know the parts for the sextant, let's
take a sun sight and obtain an altitude. Face the spot
on the horizon just below the sun. Place filters across
the horizon glass and the index mirror, and look into
the telescope. Move the sextant up or down until the
line of the horizon crosses the middle of the clear
half of the horizon glass. Move the arm until the
index mirror picks up the sun's image and reflects it
upon the mirrored half of the horizon glass. Con-
tinue moving the arm so as to "pull down" the sun's
reflected lower limb (lower edge of the disk) until it
appears to just touch the horizon, as seen through
the clear half of the horizon glass. Then rock the sex-
tant slightly from side to side so that .he sun's image
describes a small arc. Adjust the arm so that the
lower limb barely touches the horizon when the sun
is at the bottom of the arc. This procedure is called
"swinging the arc." It ensures that you pull the sun's
reflection to a point on the horizon directly below
the sun itself. Pulling it down to a point slightly to

24 C5



CHAPTER 7- NAVIGATIONAL INS1SUMENTS

either side gives you an inaccurate altitude. Use the
micrometer to obtain a fine adjustment and for read-
ing the altitude to the nearest tenth of a minute. The
view should appear much like figure 7-3 at the time
of observation.

TIMING OBSERVATIONS

The sextant in figure 7-2 shows that the altitude
of this particular heavenly body was 58°16.3' at the
instant the observation was taken. If you don't know
the exact time, to the second, all your subsequent
calculations will be inaccurate. Consequently, the
exact time of every observation must be recorded
the instant the observation is made. Don't wait to
read the sextant altitude first.

INDEX CORRECTION

Practically every sextant has a small error, called
the index error, which is allowed for by applying the
index correction (IC) to every sextant reading. To
find the IC, place the index mark at 0° on the limb
scale, and level the sextant toward the horizon. If
there were no IC, setting for zero altitude would
bring the direct and reflected images of the horizon
exactly into line. If the two images are not exactly in
line when the instrument is set at zero, the IC is the
amount shown to the right or left of zero after they
are brought into line. A few graduations have been
inserted to the right of the 0° -nark to allow for an
IC that might occur on that side.

After the images are lined up, if the index lies to
the right of 0°, then the IC is plus, and must be added

Figure 7-3.-View through the telescope at the
instant of observation. 69.19

to all sextant readings. If the index lies to the left. the
IC is minus, and must be subtracted.

This little jingle will help you remember how to
apply index correction to the sextant reading:
"When it's on. it's off; when it's off, it's on.- In other
words, when the reading is on the drum scale, the
correction is subtractive; when the reading is off the
drum scale, the correction is additive.

CARE OF SEXTANT

Accuracy of the sextant depends on exact adjust-
ment and alignment of its various parts. A slight
shock, for instance, can disturb the adjustment and
alignment enough to produce a material error. In
handling the sextant, great care must be exercised to
avoid striking it accidentally against any object. Ac-
cidental dropping will, of course, either temporarily
or permanently destroy its value as a navigational in-
strument. It should be protected against exposure to
salt spray while you are waiting to get a sight. If no
shelter is available, a towel should be used to protect
the sextant.

Moisture must not be permitted to accumulate
on the mirror or glass surface. These surfaces should
be dried with a good grade of lens paper or a piece of
clean, srft linen. Silk or chamois may scratch the
mirrors, and cotton cloth or waste may leave parti-
cles of lint adhering to the glass. Alcohol is an excel-
lent glass cleaner, and is safe to use on a sextant.

Never use brass polish on the arc or vernier,
because it eventually abrades the graduations on the
scale. When cleaning becomes necessary, use am-
monia. Subsequent rubbing with thin oil and lamp-
black will rc store the distinctness of faded markings.
A drop or two of light oil should be applied occa-
sionally to the sextant's working parts.

Adjusting screws on the sextant never should be
manipulated unless absolutely necessary, and then
only by authorized persons, who must exercise the
greatest possible caution. Minor adjustments are
described in both Dutton's Navigation and Piloting
and Bowditch's American Practical Navigator. All
other adjustments should be made by trained per-
sonnel in the optical shop.

AIDS TO VISION

In many ratings, defective vision, if corrected by
glasses, is not especially detrimental to the adequate
performance of duty. To the Quartermaster, who
spends much of his time looking for and observing
distant objects and landmarks, however, good vision
is a basic requirement. In order to magnify distant
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objects, the important aids-to vision, described in the
following four topics, are carried on nearly every
man-of-war.

All optical aids are delicate precision instru-
ments. They must be cleaned frequently, and should
be protected as much as possible from sharp knocks
and from exposure to the weather. When cleaning
lenses, always use lens paper; anything else is likely
to scratch the highly polished lens surface.

SHIP'S TELESCOPE

The ship's telescope (fig. 7 -4) is a variable power
instrument. Four separate eyepieces are provided so
that the eyepiece magnification power may be 13,
21, 25, or 32; that is, an object may be magnified for
the naked eye 13, 21, 25, or 32 times its apparent
size. The telescope is mounted in a yoke that permits
360° of horizontal rotation. When actually viewing,
both e3 es may be kept open if this procedure is more
convenient for the viewer. The unoccupied eye
should, however, always be closed while the focus is
being adjusted. The ship's telescope is useful in
spotting flaghoists and other signals.

LONG GLASS

Two types of long glasses are used in the Navy. In
the old sailing men-of-war the OOD never "kept the

quarterdeck" without the long glass tucked under
his arm. Whether he wanted to train on anything or
not, it was customary for him to carry it. It is availa-
ble for observing objects out of range of hand-held
binoculars but not distant enough to require
manipulation of the ship's telescope or ship's
binoculars. The custom of carrying it when un-
derway, however, has been discarded. In port it still
is carried by the OOD on the quarterdeck. The
strength of the OOD long glass is 10 power.

Besides the OOD long glass there is the Quarter-
master's long glass (fig. 7-5). This glass is 16 power.
It generally is used by a Signalman or Quartermaster
for reading flags and for observing distant objects
when the magnifying power of hand-held binoculars
is inadequate. Both the OOD long glass and the QM
long glass must be supported on a steady object,
otherwise it is difficult to focus on a target. As with
the ship's telescope, it is necessary to keep one eye
closed while focusing, but both may be open while
actually viewing.

Be careful not to lean over the side when training
any telescope. You might drop it.

HAND-HELD BINOCULARS

The word binoculars consists basically of two
Latin words spliced together; bini (two at a time),

Figure 7-4.Ship's telescope.
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Figure 7-5.Quartermaster's long glass.
37.3(69)

and ocu'us (eye). Both eyes at a time are used. The
chief advantage is a wider field of observation.

Hr nd-held binoculars (fig. 7-6) usually are only
about 7 power. There is a tube for each eye, and
because both eyes do not always have the same vi-
sion, it is best to adjust the focus individually for

Figure 7-6.Hand-held 7x50 binoculars.
37.1(69)

eac.:11 eye. The glass used in most binoculars is
treated to reduce glare. Additional colored fillers
are provided for an especially bright atmosphere. It
is well, however, to omit the colored filters unless
their use is absolutely necessary, both because they
reduce visibility and because the eve becomes ac-
customed to them. Individual abi:ity in detection can
be improved greatly by resting the body, elbow, or
even the binoculars on some firm support.

Wearing eyeguards aids the user in shielding his
eyes from extraneous light. Placing objective guards
on binoculars helps reduce damage to the binocu-
lars.

SHIP'S BINOCULARS

The ship's binoculars (fig. 7-7) are used in con-
junction with the telescope on many ships. Eyepiece
magnification power of the two models in use is 20
power. Eyepieces on the older model are inclined at
a 45° angle for easier viewing. Later model binocu-
lars have variable density polarizing filters and ad-
justable focusing. Both binoculars are supported in
yokes mounted in either bulkhead brackets or deck
stands. An adjustable carriage (elevating gear) is
used with the deck stand for raising or lowering
elevation of the binoculars.
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PELOR!..:S

In a ship without a gyro installation, a pelorus or
dumb compass ( fig. 74s) is located on either bridge
wing, from which hearings may be taken on objects
visible from the ship. In pelorus stands similarly
located, gyre repeaters have replaced the peloruses
on all gyro-equipped ships. If the gyro should fail.
however, a bridge wing gyro repeater usually can
substitute for a pelorus.

The pelorus consists of a nonmagnetic metal ring
mounted in gimbals on a pelorus stand. The inner lip
of the ring is graduated through 360°. The 000° mark
corresponds to the ship's lubber's line.

Inside the ring is a dumb compass card, which
can be rotated so as to brit:g any heading on the lub-
ber's line. A pair of sighting vanes, mounted on the
card, are aimed to the object whose bearing is
desired.

If the dumb compass card is set to the ship's true
course, the bearing by pelorus will be a true bearing
provided the ship is exactly on course at the instant
the bearing is taken. This synchronization seldom
happens, however, and it is customary for the person

Figure 7-8.Pelorus or "dumb compass."
69.20

taking the bearing to sing out Mark!" the instant
he takes it and simultaneousl clump the sighting
vanes. The steersman notes the compass heading
when he hears "Mark!" If the ship was on the true
course, the bearing obtained was a true bearing. I.'
she was off course, a correction equal to the amount
she was off must be applied to the bearing. If the
course was by magnetic compass, the bearing by
pelorus must still be converted from compass tt
true.

Relative bearings are taken by pelorus merely by
setting the dumb compass card's 000° heading to the
lubber's line.

Because the gyro repeater gives true bearings
without the necessity for any compass correction or
allowance for the ship's being off course, it is easy to
see why gyros have supplanted peloruses.

AZIMUTH CIRCLE AND BEARING CIRCLE

Strictly speaking, both azimuth and true bearing
have the same meaning: the hori:-ontal angle made
by drawing a line from the object sighted to you and
from you to the true north pole. The word azimuth,
however, is applied only to bearings of heavenly
bodies. To illustrate, it is not the bearing but the
azimuth of the sun; it is not the azimuth but the bear-
ing of the Brenton Reef Lightship (But the meaning
is the same.)

A bearing circle is a nonmagnetic metal ring
equipped with sighting devices. It is fitted over a
gyro repeater or a magnetic compass. Only bearings
of objects on the earth's surfac: normally are taken
with the bearing circle.

The azimuth circle is merely a bearing circle
equipped with additional attachments for taking
azimuths of celestial bodies. Either bearings or
azimuths may be taken with the azimuth circle.

A telescopic alidade (fig. 7-9) is an erecting
telescope equipped with crosshair, level vial,
polarizing light filter, and internal focusing. The
telescope is mounted on a ring that fits on a gyro re-
peater or magnetic compass. The optical system
simultaneously projects the image of approximately
25° of the compass card, together with a view of the
level vial, onto the optical axis of the telescope. By
this means, both the object and its bearing can be
viewed at the same time through the alidade
eyepiece. Older models of the telescopic alidade
have a straight-through eyepiece telescope; whereas
the model shown in figure 7-9 has the eyepiece
inclined at an angle for ease in viewing.
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Figure 7-9.Telescopic alidade. 45.39(69 )A

TAKING A BEARING

Let's say you want to take a bearing on a
lighthouse. First, install either the bearing or
azimuth circle on the gyro repeater or magnetic
compass, and make sure the vanes rotate freely. The
lower right vane you see ir, figure 7-10 is the near
vane; the other is the far vane. (Disregard the black
mirror behind the vane.) Next, line up the vanes in
such a manner that, when you look through the
opening in the near vane, you see the lighthouse
directly behind the vertical wire in the vane. You
then read the lighthouse bearing on the prism at the
base of the far vane.

TAKING AN AZIMUTH

In taking an azimuth of a celestial body, the
azimuth circle may be used in two ways. The first
method is with a br'lliant body like the sun. At the
upper right of figure 1-10 you see a concave mirror;
at the lower left is a prism attachment. You align the
mirror and prism so that the sun's rays reflect off the
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Figure 7-10.Azimuth circle. 65.122

concave mirror to the prism. The beam of light en-
tering the prism from the mirror is directed
downward in a narrow beam onto the compass card.
enabling you to read the azimuth.

The second method is appropriate for azimuths
of bodies whose brightness is insufficient to throw
the distinct beam mentioned for the first method. A
black mirror behind the far vane on the azimuth cir-
cle may be pivoted so as to pick up celestial bodies
at various altitudes. When a body is picked up, its
reflection appears behind the vertical wire in the far
vane, and its azimuth may be read under the hairline
in the prism. Each of the far vanes contains a spirit
level to indicate when the circle is horizontal.
Bearings read when the azimuth or bearing circle is
not on an even keel are inaccurate.

Ace that the inner lip of the azimuth circle is
graduated counterclockwise in degrees. This
graduation makes it possible to obtain relative
bearings of objects merely by training the vanes on
the object and reading the gradnarion on the inner
circle, which is aligned with the lubber's line on the
compass or repeater.

SELF-SYNCHRONOUS ALIDADE

A self-synchronous alidade (fig. 7-1 1) is a motor-
driven instrument utilized for obtaining accurate
bt...arings. A synchro receiver is used to drive the
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telescope after it is set on a target. The synchro
receiver is similar to the one that drives the compass
card. and is activated by the same master gyro. .A
self-synchronous alidade can be set to any bearing.
The receiver kee?s it fixed in thiS true direction until
it is reset. This instrument is gradually becoming ob-
solete. but it still is used on a few ships.

STADIMETER

The stadimeter is used most frequently to mea-
sure distances from your ship to others in a forma-
tion. In piloting, it also is used as a navigational in-
strument to ascertain distance to some navigational
aid, as, for example, when a ship's position is being
determined by bearing and distance of a single
known object.

Stadimeters are of two types: the Fisk type (fig.
7-12) and the Brandon sextant type (fig. 7-13). In
using either type, the height of the object whose
distance is desired must be known, and that height
must be between SO and 200 feet. (Usually, when
measuring distances to ships, the height used is

Figure 7-12.Fisk-type stadimeter. 58.78.2
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Figure 7-13.Brandon sextant-type stadimeter.
58.78.1

from the boot topping to the top of the mast or
highest radar.) Distances are measured with reason-
able accuracy up to 2000 yards. Beyond that range
the accuracy of the stadimeter decreases progres-
sively.

Operation of the Fisk-type stadimeter, described
here, is typical of the two, inasmuch as operation of
the Brandon type varies from the Fisk only in minor
details. Say you're trying to get the range to a 120 -
foot light structure. Move the carriage containing
th.. e index drum to the 120-foot mark on the index
arm. Sight through the telescope at the light struc-
ture. As with the sextant, you will see a direct and a
reflected image. Turning the drum causes the
reflected image to move up or down relative to the
direct image. When the top of the reflected image is
in line with the bottom of the direct image, distance
in yards may be read directly from the drum.

A stadimeter is ,a delicate instrument, and
requires the same care given a sextant.

PLOTTING INSTRUMENTS

PARALLEL RULERS AND DIVIDERS

The parallel ruler is a plotting instrument consist-
ing merely of two straightedges connected by metal
strips. The two straightedges may be closed or
opened, but they always remain parallel to each
other. By placing the edge of one ruler along a line
of bearing and "walking" the rulers carefully across
the chart to the compass rose, the true bearing of the
line may be determined. Figure 7-14 shows you a set
of parallel rulers and also a pair of dividers. In
navigation, dividers are used for transferring chart
distances to scales of miles.

PROTRACTOR

A protractor performs practically the same func-
tion as parallel rulers, but without the necessity for
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Figure 7-14.Parallel rulers and dividers.
4.16:.18(65)

any walking across the chart. A simple protractor
consists of a graduated arc on a piece of celluloid,
with an attached ruler that pivots on the center of
curvature of the arc. The Hoey position plotter is a
protractor of this type. Its arc is graduated like the
upper half of a compass rose, and horizontal and
vertical lines are etched on the celluloid. By lining
up these lines with meridians or parallels, any course
or bearing can be plotted by swinging the ruler to the
desired degree mark on the arc.

DRAFTING MACHINE

The drafting machine (also called parallel mo-
tion protractor) (fig. 7-15) consists of a protractor
that is moved across the chart by a parallel-motion
linkage fastened to the chart board. The linkage per-

f the protractor to any part of the
y change. in orientation of the an-

the graduated protractor disk. This in-
is a great convenience in laying off courses

and bearings and for transferring lines from one lo-
cation to another. The graduated protractor rim can
be clamped to any desired position to coincide with
a direction on the chart.

DEAD RECKONING TRACER

Theoretically, you aren't supposA to know
much, yet, about dead reckoning. The subject is
discussed later in this course. For now, it is sufficient
for you to know that a ship's dead reckoning posi-
tion is the place she would be if, 'ce her last fix or
exactly determined location, she .;wally made good
the courses steered and progressed exactly the
distance shown on her log or as indicated by her
revolutions per minute. This method of navigation
would be fairly accurate if a ship ran on rails like a
train. But, because the ocean is an unstable element,
the dead reckoning position must be corrected to
the ship's actual position each time a fix is obtained.

The dead reckoning tracer (DRT) consists of a
glass plotting board under which a moving light
(called a "bug") follows the movement of the ship's
dead reckoning position. (See fig. 7-16.) The light is
mounted on the arm whose motion is controlled by
an input from the ship's gyrocompass and speed in-
dicating log. A roll of paper, mounted on the end of
the plotting board, is drawn across the glass when a
plot is to be made. The light of the bug is sufficiently
strong to show through the paper.

Figure 7 -15. Drafting machine.

80

2413

59.57A



CHAPTER 7NAVIGATIONAL INSTRUMENTS

RANGEBEARING
PROJECTOR ASSEMBLY

PENCIL CARRIAGE.-
ASSEMBLY

tr

RL

LEAD SCREW '

DRIVE UNIT
ASSEMBLY

LAMP .--
ASSEMBLY

DIAL UNIT
ASSEMBLY

.rk
CROSS SCREW
DRIVE UNIT_
ASSEMBLY

CROSS SCREW
HANDWHEEL

" ANC
CHART BOARD

Figure 7-16.Dead reckoning tracer. 40.61

Besides recording the ship's own dead reckoning
track, another purpose of the DRT is to keep an up-
to-the-minute plot of all snips within range of your
radar. Most DRT systems are equipped with drafting
machines. The one shown in figure 7-16 is not so
equipped. Instead, it has a compass rose attachment
on the bug that can be adjusted to indicate true
bearings. Radar contacts on this DRT model are
plotted with parallel rulers.

Operating the DRT

The first step in operating the; DRT is to position
the bug so that its subsequent movements do not
take it off the board. Own ship's position in the for-
mationand also the disposition of the other
shipsmust be considered when selecting a starting
position for the bug.

As the second step, select a suitable scale. If
other contacts are surface ships, a scale of 1000 to
2000 yards to the inch is approximately correct.

The third step consists of adjusting the gears so
the bug's movement conforms to the selected scale
as shown in figure 7-17.
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For the fourth step, position a piece of paper
over the glass, then start the motors.

In the fifth and final step, set the ship's latitude
and longitude on the latitude and longitude (dial)
reversing switch to the proper earth's quadrant.
(Refer to fig. 7-16.) If the ship is operating in the
north latitudes, for example, the latitude dial would
be set at N; if operating in the east longitudes, the
longitude dial would be set at E.

STOWING AND HANDLING INSTRUMENTS

Now that specific navigational instruments have
been described, it might be well to discuss the
delicacy of all instruments used in navigation, as well
as the care that must be exercised in handling them.
Damaged navigational instruments are expensive to
repair or replace. The best policy, of course is to
prevent their being damaged. Some hints on proper
stowing and handling of navigational instruments
follow.

Cases are provided for stowage of most instru-
ments you will handle. These cases are manufac-
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Figure 7-17.DRT scale adjustment mechanism.
59.56

tured with close tolerances so that instruments fit
snugly into them. Thus, equipment is protected from
sliding and banging when the ship rolls. Spaces for
securely holding the instrument cases usually are
available aboard each ship. For a maximum protec-
tion, any instrument not in use should be properly
stowed in its case, and the case stowed in the space
provided.

When carrying instruments in their cases, even
supposedly locked cases, the proper technique is to
grasp the handle with only three fingers and the
thumb, and place the index finger over the lid to en-
sure that the lid remains closed.

Care should be exercised when removing an in-
strument from its case. The equipment should be
grasped firmly to prevent it from slipping out of your
hand. If a carrying strap is attached (as for binocu-
lars or a comparing watch), it should be put around
your neck as added protection against the instru-
ment hitting the deck should it slip from your grasp.

One further precaution: Never use your naviga-
tional instruments for purposes for which they were
not designed. Just as you wouldn't try to tell time
with a compass, neither should you attempt to punch
holes with divider points or use a long glass as a

MAINTENANCE OF NAVIGATIONAL
INSTRUMENTS

Preventive maintenance of shipboard equipment
is normally accomplished in accordance with
procedures and schedules establised by the Navy
Maintenance and Material Management (3-M )
System. However, the majority of instruments used
by the navigation department have not been incor-

Communication
and Control

Electronic
Navigation

AN/SPN-40

I_ None

1. Test operate loran f,cciving set.

1. observ. standard safety precautior;

None

g Set
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6i) AFC at OFF
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1. Test Operate Loran Receiving Set.
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u..,1

15 May 1q68
MAINTENANCE REQUIREMENTS CARD

Figure 7-18.Maintenance Requirements Card.
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CHAPTER 7 NAVIGATIONAL INSTRUMENTS

porated into this system. As a consequence, your
maintenance responsibilities are controlled by two
systems. The first consists of cleaning, stowing, and
inspecting in accordance with manufacturers' in-
struction books, NavShips Technical Manual, and
varirus locally prepared instructions. This system is
concerned with such items as sextants, binoc
and alidadesto mention just
limited number of operational ch conouL,cu
in accordance with the 3-M system. 'These checks
normally are restricted to electronic navigational
devices that are operated primarily by the navigation
department. Your responsibility under the 3-M
system is generally limited to operational checks

that determine if the equipment is operating at peak
performance. When indications of faulty operation
are observed, all you need to do is notify the respon-
sible personnel, who will take the necessary cor-
rective measures. Detailed procedures for conduct-
ing a 3-M system check is presented on the ap-
propriate Maintenance Requirements Card (fig. 7-
18 ). All aspects of the 3-M system are presented in
Military Requirements for Petty Officer 3&2. As a
result, coverage in this manual is limited to pointing
out that your maintenance requirements, although
not as detailed as other department maintenance
requirements, are none the less important and do
require attention.



CHAPTER 8

NAVIGATIONAL AIDS

One branch of navigation is piloting, in which a
ship's position is determined by bearings taken on
visible objects whose exact locations are shown on a
chart. Some of the objects may be natural, such as
hills, rocks, land tangents, or trees. Others may be
large buildings, smokestacks, TV towers, etc., which
coincidentally happen to be located where they can
be of assistance to navigators.

By far the greatest number of aids to navigation,
however, are artificial. Included ii this category are
lighthouses, lightships, minor lights, buoys, and
daybeacons. Also considered as aids to navigation
are marks placed on hidden dangers and obstruc-
tions, although they seldom are used to fix a posi-
tion. Artificial aids are placed so that, insofar as
possible, they provide a continuous and unbroken
chain of charted marks for coast and channel pilot-
ing. The extent to which the system of artificial aids
is complete and accurate depends upon the status of
the particular country as a maritime power.

Most harbors and frequented coasts are well
marked with manmade aids to navigation, yet no at-
tempt has ever been made to so mark every mile of
the world's coastlines. Such marking would be im-
practical because many regions are so seldom
navigated. In some areas the lack of artificial aids
(together with knowledge that artificial aids may be
inoperative, out of position, or completely
destroyed) frequently makes the use of natural aids
necessary.

Learning to observe and plot bearings of natural
aids may, at first, be more difficult than learning to
take and plot bearings of manmade aids. But when-
ever natural aids must be used, the effort applied to
learning pays huge dividends in accuracy of position
arid safety. Natural aids may be used at any time,
provided they are distinguishable by the navigator
and identifiable on his chart. Further information on
the use of natural aids is given later in this course, in
the chapter on piloting.
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LIGHTS

A ship cannot suspend piloting operations mere-
ly because darkness falls and daytime aids cannot be
distinguished. For that reason, aids to navigation are
lighted whenever it is t'oth necessary and practica-
ble. For purposes of identification, lights have in-
dividual characteristics regarding color, brilliantY,
and system of operation. Some of a light's charac-
teristics may be printed near its symbol on the chart.
Detailed information, including the heightwhich,
combined with brilliancy and observer's height,
determines a light's visibility is set forth in light
lists. Symbols describing lights in light lists are
uniform throughout the world.

The U. S. Naval Oceanographic Office pub-
lishes List of Lights, containing a description of
every light in the world not located in the United
States or its possessions. This publication is in
seven volumes, each pertaining to a definite &eo-
graphical division. Descriptive symbols in light
lists are the same as those used on all charts pub-
li shed by the Oceanographic Office.

Lights located in the United States and its posses-
sions are described in Light Lists published by the
U.S. Coast Guard.

LIGHT CHARACTERISTICS

White, red, and green are the three standard
colors for lights on aids to navigation. Significance
of the colors is important chiefly regarding channel
buoys. They are discussed in the section devoted to
buoys.

Fixed, Flashing, and Occulting

Some navigational lights are fixed, meaning that
they burn steadily. Most important lights, however,
go through repeated periods of systematic changes
of light and darkness. It is this characteristic of a
navigational light that is the most valuable for
identification purposes. (See fig. 8-1.)

Following are the principal characteristics of
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TIME INTERVAL REPRESENT ED 30 SECONDS

5

SEC.
10

SEC.
15

SEC.
I 20
I SEC.

1

25
SEC.

30
SEC.

*s,

OVERFALLS LIGHTSHIP Occ. W. 15 Sec. Ecl. 5 Sec,
I

I

BOSTON LIGHTHOUSE Fl. W. 30 Sec. Fl. 8 Sec. Ecl. 22 Sec.
I

I I

POINT LOOKOUT LIGHTHOUSE

Gp. Fl. W. 20 Sec. Fl. 2 Sec. ticl. 2 Sec. Fl. 2 Sec. Ecl. 14 Sec.

1

I
I I I

BUOY LIGHT CHARACTERISTICS

SLOW FLASHING

1

OCCULTING
1

QUICK FLASHING

1

INTERRUPTED QUICK FLASHING
1

1 I 1

all 1M IND 11 =I NS
SHORT LONG FLASHING

Figure 8-1.Typical light characteristics.
69.22

lights on lighthouses and lightships. Lighted buoys
have a few more special characteristics, which are
mentioned later.

1. Flashing: Showing a single flash at regular in-
tervals, the duration of light always being
less than the duration of darkness.

2. Occulting: A light totally eclipsed at regular
intervals, the duration of light always
greater than the duration of darkness.

3. Fixed and flashing: A fixed light varied at
regular intervals by groups of two or more
flashes of greater brilliance.. The group
may, or may not, be preceded and followed
by an eclipse.

4. Group flashing: Showing at regular intervals
groups of two or more flashes.

5. Group occulting: A light with a group of Iwo
or more eclipses at regular intervals.

6. Equal interval (isophase): Duration of light
equal to that of darkness.

7. Morse Code: Light in which flashes of dif-
ferent durations are grouped to produce a
Morse character of characters.

8. Alternating: Rhythmic lights which exhibit
different colors during each sequence.

VISIBILITY OF LIGHTS

The visibility of lights is the specific distance, in
nautical miles, a navigator can expect to see a
navigational aid, such as a lighthouse, lightship, or
beacon.

In speaking of the visibility of a light, the follow-
ing terms are applicable:

1. Geographic range: Maximum distance in nau--
tical miles a light can be seen under clear weather
conditions from a height of eye of 15 feet above sea
level; it takes no account of candlepower of the
light. It is listed in column 5 of the light list. It is not
of primary interest to the navigator.

2. Luminous (nominal) range: Maximum
distance, in nautical miles, at which a light, when ob-
served in clear weather conditions with an unlimited
height of eye or elevation or curvature of the earth,
can be seen, as determined by the intensity of the
light. Luminous range is listed in column 4 in the
light list. A luminous range diagram is shown in
figure 8-2.

At some future date, the phrase (nominal range )
will be substituted for luminous range in United
States and foreign light lists.

3. Computed visibility: Determined for a particu-
lar light taking into account its height and luminous
(nominal) range and height of eye of the observer.
In computing visibility of a light it is assumed that
computed visibility never will exceed the light's lu-
minous (nominal) range; although, under certain at-
mospheric conditions the loom or glare of a power-
ful light may appear before the light itself is visible.

The following examples illustrate the recom-
mended procedure for determining the visibility of a
light. (Bear in mind that computed visibility cannot
be greater than the luminous (nominal) range.)

21-Y8

Example 1: Determine the visibility of Light
Alfa (Light List NO....) for an observer with
a height of eye of 50 feet.

Solution: From the light list, determine the lu-
minous range (column 4), 20 miles, and the
height of the light above water (column 6),
90 feet.
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Determine horizon distance from table of
distance of visibility of objects of various elevations
above sea level, and place in form shown below.

Height of eye of
50 feet 8.1 miles

Height of light
above water,

90 feet 10.9 miles
Computed

visibility 19.0 miles
Luminous range 20.0 miles

Answer: 19.0 miles
Example 2: Determine the visibility of Light

Bravo (Light List NO. ) for an observer
with height of eye 37 feet.

Solution: From the light list, determine the lu-
minous range, 10 miles, and the height of
light above water, 77 feet. Determine
horizon distance from (table 8-1) inter-
polating for 77 feet.
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HAZE

HAZE
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FOG

LIGHT
FOG

Height of eye for
37 feet 7.0 miles

Height of light
above water,

77 feet 10.0 miles
Computed

visibility 17.0 miles
Luminous range 10.0 miles

Answer: 10 miles

Luminous (Nominal) Range Diagram

The luminous (nominal) range diagram enables
the mariner to determine the approximate range at
which a light may be sighted, at night, in the
meteorological (pertaining to weather) visibility
prevailing at the time of observation.

The diagram can be entered either from the top
border, using the luminous (nominal) range, ob-
tained from Light List (column 4); or from the bot-
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Table 8-1.-Distance of Visibility for Objects of
Various Elevations Above Sea Level 69.130

H, '1IT IN

, r

DISTANCE IN

I,' =APHIC

U.2N., T

foL I

HE, {H1 IN

f[- T

DISTANCE IN

GEOGRAPHIC
OR NAUTICAL

MILES

1 1 . 1 45 7.7

2 1.6 46 7.8

3 2.L 47 7.8

4 2.3 48 7.9
5 2.6 49 8.0
6 2.8 50 8.1

7 3.0 55 8.5
8 3.2 50 8.9

9 3.4 65 9.2

10 3.6 70 9.6

11 3.8 75 9.9
12 4.0 80 10.2

13 4.1 85 10.5

14 4.3 90 10.9

15 4.4 95 11.2

16 4.6 10C 11.4

17 4.7 105 11.7

18 4.9 110 12.0

19 5.0 115 )2.3
20 5.1 120 12.5

21 5.2 125 12.8

22 5.4 130 13.0

23 5.5 135 13.3
24 5.6 140 13.5

25 5.7 145 13.8

26 5.8 150 14.0

27 5.9 160 14.5

28 6.1 170 14.9

29 6.2 180 15.3

30 6.3 190 15.8

31 6.4 200 16.2

:.Q 6.5 210 16.6

33 6.6 220 17.0

34 6.7 230 17.3

35 6.8 240 17.7

36 6.9 250 18.1

37 7.0 260 18.4

38 7.1 270 18.8

39 7.1 280 19.1

40 7.2 290 19.5
41 7.3 300 19.8

42 7.4 310 20.1

43 7.5 320 20.5

44 7.6 330 20.8
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tom border using the intensity in candelas, also ob-
tained from Light List. The figures along the curves
represent the estimated meteorological visibility at
the time of observation. and 1L,, - left-
hand border the luminous range under those condi-
tions.

Example: A light of an intensity of 10,000 can-
delas has a Luminous (nominal) range of 14
miles. When the meteorological visibility
(along the curved line) is 10 miles the light
would be sighted at 14 miles; and with a 5-
mile visibility line, the light would be
sighted at about 9 miles.

CAUTION: When using this diagram it must be
remembered that: 1. The ranges obtained
axe approximate. 2. The transparency of
the atmosphere is not necessarily consistent
between the observer and the ligi.t. 3. Glare
from background lighting will reduce con-
siderably the range at which lights are
sighted. 4. Luminous ranges, when given in
light lists, are based upon a meteorological
visibility of 10 sea miles.

LIGHTHOUSES AND LIGHT STRUCTURES

Lighthouses are numerous on all coasts of the
Uniaed States, on the Great Lakes, and along many
interior waterways. They are placed wherever a
powerful light may be of assistance to navigators, or
wherever a danger requires a warning beacon of
long-range visibility. Visibility increases with height
on a powerful light, hence the principal purpose of a
light structure is to increase the height of a light
above sea level.

A lighthouse may contain fog-signaling and radio
beacon equipment as well as the light itself. Many
lights formerly operated by keepers are now auto-
matic. In lights still staffed by keepers, the
lighthouse aiso may contain their living quarters. In
general, operating personnel may be housed in
separate buildings grouped around the tower. Such a
group of buildings is called a light station.

Secondary, minor, and automatic lights are
located in structures ranging from towers (that
resemble important seacoast lighthouses) down to a
small cluster of piles supporting a battery box and
lens.

Solid colors, bands, stripes, and the like, are ap-
iitz to lighthouses and light structures in various

Thus they are easier to identify. (See fig. 8-
3 Minor structures sometimes are painted red or
likek, like channel buoys, to indicate the side of the
channel on which they are looated-red structures to
the.- ght, black to the left, canawfrom seaward.
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ROSTON, MASS.

CAPE HENRY, VA.

ST. AUGUSTINE FLA.

TYREE, GA.

Figure 8-3.Various patterns of typical
lighthouses. 69.24

LIGHTSHIPS

A lightship is a floating lighthouse, located where
conditions make it impossible or impracticable to
build a permanent structure. Lightships mark the ap-
proaches or entrances to many of the principal har-
bors for both transoceanic and coastwise traffic. In
many instances they also warn vessels away from
shoals lying near important traffic routes. (The
storm-tossed Nantucket Shoal lightship is a good ex-
ample.)

Most lightships in United States waters are
painted red on the hull, with the name of the station
in large white letters on either side. Super structures
are painted white; masts, lantern galleries, ventila-
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rs, and stacks are buff. (The color scheme on Lake
Huron lightships varies from this pz.Ittern.)

The lights, fog signals, and radio beacon signals
on lightships are given various characteristics for
purposes of identification. Like lighthouses,
lightships are described briefly on the chart and in
detail in light lists.

A light vessel underway or offstation hoists the
International Code signal "LO," signifying that the
light vessel is not in correct position. She must then
observe the requirements of the Rules of the Road
for a vessel of her class.

When anchored on station, a lightship at night
shows only her beacon light(s), and a less brilliant
light on the forestay to indicate her heading. By day
she hoists the international signal of her station
when it appears that an approaching vessel is in
doubt concerning her identity, or, when any vessel
requests that information.

Most United States lightships are self-propelled
vessels, able to proceed to and from their stations
under their own power. If forced to slip their
moorings and get underway in heavy weather, they
can ride out the storm and work back to station
under their own power.

When a regular lightship goes in for overhaul or
repairs, her place is taken by a relief lightship whose
lights and signals have, as nearly as possible, the
same characteristics as the regular lightship. Relief
lightships are distinguished by the word "Relief"
painted in white letters on either side.

DANGER SECTORS

Sectors of red glass are placed in the lanterns of
certain lighthouses to indicate danger bearings
within which a ship will be in danger of running on
rocks, shoals, or some other hazard. The arcs over
which the red light shows are the danger sectors
whose bearings usually appear on the chart.
Although the light is red within the danger bearings,
its other characteristics remain the same.

Sectors may be only a few degrees in width,
marking an isolated obstruction, or they may be so
wide that they extend from the direction of deep
water to the beach. In most instances, red sectors in-
dicate water to be avoided. A narrow green sector
may signify a turning point or the best water across a
shoal. Exact significance of each sector may be ob-
tained from the chart.

All sector bearings are true bearings in degrees,
running clockwise around the light as a center. The
sector bearings are described as they would be ob-
served from a ship crossing them, i.e., from seaward
toward the light. In figure 8-4, for instance, the
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338. A

Figure 8-4.Light sectors. 69.25

bearings of the red sector from the light are 135° to
178°. This sector is defined in the light list in terms
of bearings from the ship. These bearings are 315° to
358°, the reciprocals of the preceding bearings. The
light shown in the diagram would be defined thus:
Obscured from land to 315°, red thence to 358°,
green thence to 050°, white thence to land.

On either side of the line of demarcation
between colored and white sectors there is always a
small sector whose color is doubtful, because the
edges of a sector cannot be cut off sharply in color.
Under some atmospheric conditions, moreover, a
white light itself may have a reddish appearance.
Consequently, light sectors must not be relied upon
entirely, but position must be verified repeatedly by
bearings taken on the light itself or on other fixed
objects.

When a light is cut off by adjoining land, thr a-c
of visibility may vary with a ship's distance away
from the light. If the intervening land is sloping, for
example, the light may be visible over a wider arc
from a far-off ship than from one close inshore.

BUOYS

Navigational buoys are moored floating markers,
so' placed as to guide ships in and out of channels,
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Figure 8-5.Types of United States buoys.
17.33

NUN
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WHISTLE

warn them away from hidden dangers, lead them to
anchorage areas, etc. Their location usually is shown
on the chart, which makes them invaluable aids for
fixing position in piloting. Buoys may be of various
sizes and shapes (fig. 8-5). Regardless of their
shapes, however, their distinctive coloring is the
chief indication of their purpose.

TYPES OF BUOYS

Although a buoy's type has no special naviga-
tional significance, it may help toward its identifica-
tion from the description given on the chart. The fol-
lowing are the principal types of buoys.

1. Spar buoys are large logs, trimmed, shaped,
and appropriately painted. They also may
be of metal, constructed in the familiar spar
shape.

2. Can and nun buoys are cylindrical and coni-
cal, respectively.

3. A bell buoy has a flat top, surmounted by a
framework supporting a bell. Older bell
buoys are sounded by the restless motion of
the sea. Newer types are operated auto-
matically by gas or electricity.

4. A gong buoy is similar to a bell buoy, except
that it has a series of gongs, each with a dif-
ferent tone.
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5. A whistle buoy usually is cone-shaped, and
carries a whistle sounded by the sea's mo-
tion, or horns that are sounded at regular
intervals by mechanical or electrical means.

6. A lighted buoy carries batteries or gas tanks,
and is surmounted by a framework support-
ing a light. (A description of the lights on
lighted buoy:; is given later.)

7. A combination buoy is one in which a light
and sound signal are combined, such as a
lighted bell; gong, or whistle buoy.

COLORING OF BUOYS .

In the United States red buoys mark the right
side, and black buoys the left side of the channel,
coming from seaward. A great help in remembering
this placement of buoys is the jingle "red-right-
returning."

Normally, red channel buoys are cone-shaped
nun buoys, whereas black channel buoys are cylin-
drical can buoys. This situation probably is the only
one in which a buoy's shape is of any significance,
and even here the rule is not controlling. Either can
buoys or nun buoys may be replaced with spar buoys
of proper color. It is the color that counts. Some-
times red and black buoys are painted white on top,
but this color scheme is merely to enable them to be
located more easily at night.

Black and red horizontally banded buoys mark
obstructions. They may be passed on either side,
but, unless you know the dimensions of the obstruc-
tion, it is best to give such buoys a wide berth.
Although these buoys may be passed on either side,
sometimes (for various reasons) the channel on one
side is preferable to the other side. If the top band on
the buoy is red, the preferred channel is to the left of
the buoy, coming from seaward; if the top band is
black, the preferred channel is to the right.

Black and white vertically striped buoys mark
the middle of a channel or fairway. Yellow buoys
mark quarantine anchorages.

The foregoing combinations are practically all
the colors on buoys that have a direct connection
with navigation. Buoys painted all white have no
special significance; they are utilized for purposes
not concerned with navigation, such as marking or-
dinary anchorage areas. Buoys with black and white
horizontal stripes are used in some locales to mark
fishtrap areas. A white buoy with a green top usually
means a dredging area.

NUMBERS ON BUOYS

The red buoys marking the right side of a chan-
nel bear even numbers, starting with the first buoy
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from seaward. This maritime situation is, perhaps,
the only one in which anything to starboard has an
even number. Black channel buoys, to the left of the
channel coming from seaward, have odd numbers.
Both the number and a letter or two appear on some
channel buoys, such as the Governor's Island West
End Shoal Bell Buoy. Because it is the first buoy on
the port side of the channel coming from seaward, it
is painted black and carries the number 1. The let-
ters GI are painted next to the 1.

Banded or striped buoys are not numbered, but
some have letters for identification purposes. For ex-
ample, the East Rockaway Inlet Bell Buoy (vertical
black and white stripes) carries the letters ER.

LIGHTS ON BUOYS

Red lights are used only on red buoys or red and
black horizomally banded buoys, with the topmost
band red. Green lights are only for black buoys or
black and red horizontally banded buoys, with the
topmost band black. When a light of considerable
brilliance is required, a white light may be (and
frequently is) substituted for either the green or the
red light. White lights are the only lights used on the
black and white vertically striped buoys that mark
the middle of a channel or fairway. Characteristics
of lights on lighted buoys follow.

1. A fixed (steady) light means either a black or
a red channel buoy.

2. A flashing light (at regular intervals, not more
than 30 flashes per minute) may also mean
either a black or a red buoy.

3. A quick-flashing light (no fewer than 60
flashes per minute) is also on either a black
or red buoy, but at a turning point or junc-
tion where special caution is required.

4. An interrupted quick-flashing light (repeated
series of quick flashes, separated by about
4-second dark intervals) indicates a red and
black horizontally banded obstruction
buoy.

5. A short-long flashing light (short and a long
flash, recurring at the rate of about 8 per
minute) is placed on a black and white ver-
tically striped midchannel buoy.

FALLIBILITY OF BUOYS

Although buoys are valuable aids to navigation,
they must never be depended upon exclusively.
Buoys frequently drag their moorings in heavy
weather, or they may be sent adrift when run down

2427,
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by passing vessels. Lights on lighted buoys may go
out of commission. Whistles, bells, and gongs usually
sounded by the sea's motion, may fail to function in
smooth water.

DAY BEACONS

Unlighted aids to navigation (except unlighted
buoys) are called daybeacons. A daybeacon may
consist of a single pile with a daymark on top of it, a
spar supporting a cask, a slated or masonry tower, or
any of several structures.

Daybeacons, like lighthouses and light struc-
tures, usually are colored to distinguish them from
their surroundings and make them easy to identify.
Daybeacons marking channels are colored and num-
bered like channel buoys. Many are fitted with
reflectors that show the same colons a lighted buoy
would show at night in the same position.

RANGES

Two daybeacons, located some distance apart on
a specific true bearing, constitute a daybeacon
range. Two lights, similarly located, are a lighted
range. When a ship reaches a position where the two
lights or beacons are seen exactly in line, she is "on
the range." Ranges are especially valuable for guid-
ing ships along the approaches to or through narrow
channels. Much steering through the Panama Canal
is accomplished on ranges. Other examples of suc-
cessive straight reaches marked by ranges are the
channel entrances to the St. Johns River on the At-
lantic coast, and to the Columbia River on the
Pacific coast.

Lights on ranges may show any of the three stan-
dard colors, and they may be fixed, flashing, or oc-
culting. Frequently the nearer light is fixed, and the
more distant one is flashing or occulting. Most range
lights appear to lose brillance rapidly as a ship
diverges from the range line of bearing.

When steering on a range, it is highly important
to ascertain the limit beyond which the range line of
bearing cannot be followed safely. This information
is available on the chart.

FOG SIGNALS

Most lighthouses and lightships are equipped
with installed fog - signaling apparatus, ordinarily
sounded automatically by mechanical means. For
identification purposes, each station has its own as-
signed number of blasts, recurring at specified inter-
vals. A definite time is required for each station to
sound its entire series of blasts, and this timing pro-
vides another means of identification.
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The various types of apparatus produce cor-
responding variance of pitch and tone, thus giving
your ear a chance to compare the sound of a station
with its description in the light list. Following are
listed some of the noisemaking apparatus used to
send out fog signals.

I. A two-tone device contains diaphones that
produce sound through a slotted
reciprocating piston actuated by com-
pressed air. The sound consists of two tones
of different pitch, the first part of the blast
high-pitched and the remainder low.

2. Diaphragm horns produce sound by a disk
diaphragm vibrated by compressed air,
steam, or electricity. Duplex or triplex horn
units of differing pitch produce a chime
signal.

3. Reed horns emit sound by a steel reed
vibrated by compressed air.

4. Sirens make sound by either a disk or a cup-
shaped rotor actuated by compressed air,
steam, or electricity.

5. Whistles produce sound by compressed air or
steam admitted through a slot into a cylin-
drical chamber.

6. Bells are sounded by gas or electricity, or
possibly by a hand hammer.

AIDS IN INTRACOASTAL WATERWAY

The Intracoastal Waterway, called the inland
waterway, is a channel in which a light-draft vessel
can navigate coastwise from the Chesapeake Bay al-
most to the Mexican border, remaining inside natu-
ral or artificial breakwaters for almost the entire
length of the trip. Ensuing paragraphs describe spe-
cial markings for the Intracoastal Waterway proper
and for those portions of connecting or intersecting
waterways that must be crossed or followed in
navigating it.

Every buoy, daybeacon, or light structure along
the Intracoastal Waterway has part of its surface
painted yellow, the distinctive coloring adopted for
this Waterway. (See page 23 of Chart 1 (fig. 10-
20).) Buoys have a band of yellow at the top.
Daybeacons and other structures have a band or
border of yellow somewhere. Dual-purpose
markings are illustrated in the inset of figure 10-20.

Red buoys and daybeacons are to the right, black
to the left, as you proceed from the Chesapeake Bay
toward Mexico. As in other channels, red buoys
have even numbers; black buoys, odd numbers.
Because the numbers would increase in amount in
such a long line of buoys, they are numbered in
groups that usually contain no more than 200 buoys.
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QUARTERMASTER 3 & 2

At certain natural dividing points, numbering begins
again at I.

Lights on buoys in the Intracoastal Waterway fol-
low the standard system of red or white lights on red
buoys, and green or white lights on black buoys.
Lights on lighted aids besides buoys also agree with
the standard rules for lights on aids to navigation.

LATERAL AND CARDINAL BUOYAGE
SYSTEMS

Most maritime countries use either the lateral or
the cardinal system of buoyage; some regions use
both. In the lateral system (fig. 8-6), used on all
navigable waters of the United States, the coloring,
shape, and lighting of buoys indicate the direction to
a danger relative to the course that should be fol-
lowed. In the cardinal buoyage system (fig. 8-7), the
coloring, shape, and lighting of buoys show the
direction to a danger relative to the buoy itself. The
color, shape, lights, and numb - of buoys in the
lateral system, as used by the United States, arc
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determined relative to a direction from seaward.
Some countries using the lateral system color their
buoys and lights the direct opposite of the United
States color scheme. Before going into foreign
waters, consult Sailing Directions for an exact
description of the aids to navigation in the particular
locality.

In offshore channels, the lateral buoyage system
prescribes the following markings and colorings for
United States waters: Proceeding in a southerly
direction along the Atlantic coast. in a northerly and
westerly direction along the Gulf coast, and in a
northerly direction along the Pacific coast, is con-
sidered to be proceeding from seaward. Ac-
cordingly, coastal buoys on the .vhen proceed-
ing in those directions are red buo).. with even num-
bers. On the Great Lakes, offshore buoys are
colored and numbered from the outlet of each lake
toward its upper end. The Intracoastal Waterway is
marked from the North Atlantic States to the lower
coast of Texas, regardless of the compass bearings of
individual sections.



CHAPTER 9

RULES OF THE ROAD

You already are acquainted with basic Rules of
the Road through study of the Seaman training
manual. A Quartermaster of the watch must have a
broader knowledge of the Rules of the Road; he
should know them at least to the extent covered in
this chapter. All the rules can be covered in this
chapter. All the rules can be found in Rules of The
Road, CG- I 69. Material on Rules of the Road con-
tained in this course is arranged to make the r..les
easy to remember. In most instances, instead of the
exact wording, only the sense of each rule is given.

APPLICABLE RULES

International Regulations for Preventing Colli-
sions at Sea dated 1960 (commonly called Interna-
tional Rules of the Road) have been adopted by
most of the maritime nations of the world. This revi-
sion was necessary due to changes, amendments,
and new provisions resulting from deficiencies in the
previous regulations and the great increase in
shipping. The present Rules of the Road were
enacted by the Congress in 1963, proclaimed by the
President in 1964, and put into effect September I,
1965.

By act of Congress in 1897, the United States
adopted the system of United States Inland Rules of
the Road, which apply in "all harbors, rivers, and in-
land waters of the United States, except the Great
Lakes and their connecting and tributary waters as
far east as Montreal, Canada, and the Red River of
the North and rivers emptying into the Gulf of Mex-
ico."

Certain additional rules, known as Pilot Rules,
are drawn up by the Commandant of the Coast
Guard, with approval by the Secretary of Transpor-
tation.

The Pilot Rules are in three volumes. The first
contains rules that apply in the same waters as In-
land Rules: "All harbors, rivers, and inland waters
of, etc." This set of Pilot Rules contains charts
setting forth most of the boundaries between inter-
national and United States inland waters. The same
information is contained in Coast Pilot, a National
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Ocean Survey publication, which also includes
the boundaries between inland waters and the high
seas in Hawaii and Alaska.

Following is the general rule for establishing
boundaries between international and United States
inlarmi waters in localities where no specific bounda-
ry line is prescribed:

'At all buoyed entrances from seaward to bays,
sounds, rivers, or other estuaries for which specific
lines are not prescribed herein, Inland Rules of the
Road shall apply inshore of a line approximately
parallel with the general trend of the shore, drawn
through the outermost buoy or other aid to naviga-
tion of any system of aids."

The first volume of Pilot Rules, then, contains
rules that actually supplement the Inland Rules, and
apply in the same waters. Incidentally, the Pilot
Rules cannot contradict the Inland Rules. Where the
rules conflict, the bland Rules take precedence.

The second volume of Pilot Rules contains rules
for the Great Lakes and their connecting and tribu-
tary waters. The third volume is made up of rules for
the Red River of the North and the rivers flowing
into the Gulf of Mexico. You probably won't need to
consult either of these volumes. Many of the Pilot
Rules that apply in inland waters are most impor-
tant, particularly the one governing a whistle signal
for a crossing situation (discussed later).

A Quartermaster must know the boundaries
between international and inland waters. When a
ship crosses this boundary an entry to this effect is
made in the ship's log, and significant changes in the
rules occur at that instant.

Some foreign governments have local rules that
may be found in Sailing Directions. More generally,
however, local rules for foreign waters must be ob-
tained from local authorities. In foreign jurisdictions
that have no local rules, International Rules usually
are observed.

Where differences are significant in the Interna-
tional, Inland, and Pilot Rules covered in this
chapter, these differences are pointed out so that
you may know which rule applies where and when.
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QUARTERMASTER 3 & 2

In instances where all three rules are essentially the
same, only one definition is given and it is referred to
simply as "the Rule."

As defined in the Rules of the Road, a "power-
driven" or "steam" vessel means any vessel
propelled by machinery, even though she may also
be under sail. Any vessel under sail alone is con-
sidered a sailing vessel whether machinery is aboard
or not. A vessel is "underway" when she is not at
anchor, aground, or made fast to the shore. She
doesn't have to be actually mal ing headway.

RULES FOR LIGHTS

Rules for lights must be complied with in all
weathers, from sunset to sunrise, as specified by
both International and Inland Rules of the Road.
Ships usually show no outside lights at night during
wartime conditionF, of course, but even then lights
are kept ready for emergency display. The Pilot
Rules prohibit flashing the rays of a searchlight or
other blinding light onto the bridge or into the
pilothouse of a vessel underway. Common sense dic-
tates that this rule must be observed in all waters.
The Pilot Rules also forbid showing any lights that
may either obstruct or be mistaken for the
prescribed lights.

MASTHEAD AND RANGE LIGHTS

International Rules differ somewhat from the In-
land Rules governing masthead lights and range
lights prescribed for power-driven vessels. The
variations are discussed in the next two topics.

* International Rules: A power-driven vessel un-
derway carries at the masthead, or at some other
elevated point forward, a bright 20-point white light
visible from dead ahead to 2-points abaft the beam.
(A "point" is 11 1/4 degrees of the compass.) The
light must be displayed between 20 and 40 feet
above the deck. The masthead light must be visible
for at least 5 miles. When the rules say "visible,"
they mean "visible on a dark night with a clear at-
mosphere."

In addition to the masthead light, a power-driven
vessel over 150 feet in length must carry another 20-
point white light aft, and it must be at least 15 feet
higher than the masthead light. The after light is
called the range light. Its use is mandatory except for
vessels less than 150 feet in length.

* Inland Rules: A power-driven vessel operating
only in inland waters carries a 20-point masthead
light forward, as under International Rules. Her
range light is a 32-point light. If a seagoing vessel

carries a range light in accordance with Interna-
tional Rules, she need not alter her 20-point range
light when entering inland waters. In both interna-
tional and inland waters, the horizontal distance
between the lights must be more than the vertical
distance.

SIDE AND STERN LIGHTS

All ships carry a 10-point green light on the star-
board side and a 10-point red light on the port side.
Each light must be visible from dead ahead to 2
points abaft the beam on the appropriate side. The
side lights must be fitted with screens to prevent
their being seen across the bow.

Ships underway also must display a 12-point
white stern light (fig. 9-1). It must be visible for 2
miles, and should be carried as nearly as possible on
the same level as the side lights. On small ships,
when it is impossible to have a fixed stern light, a
lantern or flareup light is kept ready and is shown at
the approach of an overtaking ship. A stern light is
not required in inland waters if the ship displays any
other bright light visible from aft. Thus, if an all-
around range light is shown, a stern light need not be
shown in inland waters.

RUNNING LIGHTS ON POWERBOATS

* International Rules: Power-driven boats under
65 feet in length (which includes most of those car-
ried on seagoing ships) carry a 20-point light for-
ward, at least 9 feet above the gunwale and visible
for at least 3 miles. They must also carry either green
and red side lights, as do larger vessels, or they may
carry a combined lantern showing green on the star-
boa.:.: side and red on the port side. The combined
lantern must be so fixed as to show from dead ahead
to 2 points abaft the beam on the appropriate sides.
The side lights or combined lantern must be at least
3 feet below the white light and must be visible at
least 1 mile.

* Inland Rules: Running lights for powerboats in
United States inland waters are prescribed in the
Motorboat Act of 1940. The Motorboat Act ex-
pressly provides, however, that boats equipped with
lights in accordance with the International Rules
may carry ane exhibit those lights in lieu of the lights
prescribed in the Motorboat Act. The Act divides
powerboats into the following classes:

Class A: Less than 16 feet in length.
Class 1: 16 feet or over, but less than 26 feet.
Class 2: 26 feet or over, but less than 40 feet.
Class 3: 40 feet or over, but not more than 65.
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Figure 9-1.-Running lights. 69.27

Class A and class 1 boats carry an all-around
white light aft and a combined lantern forward. The
combined lantern is fixed to show its red and green
lights in the same manner as the combined lantern in
international waters, and it must be lower than the
after white light. (See fig. 9-2.)

Classes 2 and 3 include most of the powerboats
used in the Navy. Distinction between boats of class
2 and class 3 set forth in the Motorboat Act are con-
cerned with matters not related to running lights.
Boats of these classes show a 20-point white light
forward and an all-around light aft. The after light
must be higher than the forward light. (See fig. 9-3.)
Normally the after light on motor launches and
motor whaleboats are on the flagstaff. Class 2 and 3
powerboats must have separate red and green side
lights (instead on the combined lantern) showing
from dead ahead to 2 points abaft the beam.
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When motorboats are under sail, they carry their
normal side lights and a white light at the stern. If,
due to bad weather or other sufficient cause, a mo-
torboat under sail cannot display a fixed light at the
stern, she must have a lantern or flashlight, showing
a white light, ready to exhibit in ample time to avert
collision.

The white lights used by motorboats must be visi-
ble for at least 2 miles. Colored lights must be visible
1 mile.

LIGHTS ON PILOT VESSELS

An OOD or conning officer is anxious to sight
the pilot boat and signal her alongside without being
forced to lie to when conditions may be setting the
ship toward a lee shore. Quartermasters must be
able to recognize a pilot vessel the instant she is
sighted. "White over red, pilot ahead" is the
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Figure 9-2.The combination light on
powerboats must be lower than the white after light.

C17.25.1

memory aid for the Quartermaster to recall when
sighting a power-driven pilot vessel.

When pilot vessels are not engaged on station,
whether under International or Inland Rules, they
are required to carry the same lights as other vessels
of their class and tonnage.

* International Rules: Sailing pilot vessels, when
engaged on their stations and not at anchor, carry an
all-around white light from the masthead visible to a
distance of at least 3 miles. They also exhibit a
flareup light at intervals not exceeding 10 minutes.
Additionally, they display colored side lights, which
need not be shown continuously, but must be flashed
upon the approach of another vessel.

A power-driven pilot vessel, when on station and
not at anchor, carries the lights prescribed for sailing
pilot vessels. She also carries an all-around red light,
visible for 3 miles, 8 feet below her white masthead
light. She is required to display colored side lights'
when underway. In place of the flareup light, she
may carry a bright, intermittent white light.

* Inland Rules: The Inland Rules that apply to
lights on pilot vessels are much the same as Interna-
tional Rules. The differences are that the red light
must be visible at a distance of 2 miles, and the flare
interval is not to exceed 15 minutes.

LIGHTS ON VESSELS AT ANCHOR

Under both International and Inland Rules, ships
less than 150 feet in length at anchor show an all-
around white light forward. This light is called the
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Figure 9-3.Position of white lights on
motorboats. CI 7.25,2

forward anchor light. It must be visible for at least 2
miles in international waters and 1 mile in inland
waters. Usually the forward anchor light is hoisted to
a block on the forestay or to the jackstaff.

Under both rules, a vessel 150 feet long or over
carries her forward anchor light at least 20 feet
above the hull. A similar light is carried aft, not less
than 15 feet lower than the forward light. Both lights
must be visible all around the horizon for a distance
of at least 3 miles according to International Rules
but only 1 mile under Inland Rules.

Remember that the range light must be 15 feet
higher than the masthead light, but the after anchor
light is 15 feet lower than the forward one. When the
anchor lights come on, all running lights must be
turned off.

International Rules provide that all vessels, when
anchored, must display, between sunrise and sunset,
a black ball a minimum of 2 feet in diameter. (See
fig. 9-4). It is shown on the forward part of the ves-
sel, where it can be seen best.

According to Pilot Rules, all vessels greater than
65 feet in length, moored or anchored in a fairway or
channel, must display the black ball prescribed
under International Rules.

LIGHTS ON TOWING VESSELS

Both rules state that a towing vessel may carry a
small white light abaft the funnel or aftermast for the
vessel towed to steer by, but such light must not be
visible forward of the beam.
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Figure 9-4.Anchor signal. 17.28.2

* International Rules: A power-driven vessel
either towing or pushing another vessel must display
two masthead lights in a vertical line not less than 6
feet apart. If she is towing and the length of the tow
measured from the stern of the towing vessel to the
stern of the last vessel towed exceeds 600 feet, she
carries a third light at least 6 feet above or below the
other two lights. Consequently, when you see three
masthead lights in international waters, you are
looking at a ship towing astern, with her tows rang-
ing more than 600 feet.

* Inland Rules: Towing lights on an inland vessel
may be either forward or aft. If forward, they are 20-
point lights like the masthead light. If aft, they are
32-point lights like the range light. The towing lights
are only 3 feet (instead of 6 feet) above or below
each other.

Two white towing lights on an inland vessel,
either forward or aft, signify that the tow is secured
alongside the towing vessel or is being pushed. If the
vessel is carrying her towing lights forward and is
pushing one or more vessels, she also carries, at or
near her stern, two amber lights in a vertical line not
less than 3 feet apart. They must be 12-point lights
showing from right aft to 6 points on either side and
visible for 2 miles. When towing astern, regardless of
the length of the tow, an inland towing vessel shows
three white lights.

NOT-UNDER-COMMAND LIGHTS

* International Rules: The term "not under com-
mand" as used in the Rules of the Road refers to
ships and craft which are physically disabled and are
therefore unable to maneuver in acciordance with
the rules. Rule 4 says a ship not under command at
night must show two red lights, one over the other
and not less than 6 feet apart, where they may be
seen best. They must be visible all around the
horizon at a distance of at least 2 miles. During
daylight she hoists two black balls or shapes at least

6 feet apart. If she is a power-driven vessel. she
shows the not-under-command lights in lieu of her
masthead light. If she is making no headway, she
shows the red lights and stern light only; if making
headway, she shows her side lights as well. The
reason for this procedure is obvious. If a ship is not
under command, it is urgent that nearby ship's know
whether she is making headway, and if so, the
direction she is headed.

* Inland Rules: The Inland Rules contain no
provision for not under command lights comparable
to rule 4 of International Rules. A ship not under
command in inland waters shows only her regular
running lights at night, and no prescribed signal by
daylight. You already know that a naval vessel
breaks the 5 flag when she is not under command in
daylight. But, in international waters, she would
hoist two black balls as a warning to any merchant
vessels in the vicinity.

OTHER LIGHTS AND DISPLAYS

The Rules of the Road go into extensive detail
concerning special lights and displays that must be
shown by vessels engaged in operations restricting
their ability to get out of the way. This section
describes these special lights and displays.

Fishing Vessels

In international waters, fishing vessels not en-
gaged in fishing show the same lights or shapes as
other vessels of similar length. In inland waters, fish-
ing vessels underway but not engaged in fishing and
under 10 tons gross weight are not required to show
side lights. Instead, they may have a green and a red
lantern ready to show on the appropriate side when
in the vicinity of other ships. If the vessels are of 10
gross tons or more, however, they must show he
same lights as other vessels.

* International Rules: The lights prescribed for
fishing vessels in international waters must be visible
at a distance of at least 2 miles, unless otherwise in-
dicated.

Vessels that are engaged in trawling carry two
lights in a vertical line, one over the other, 4 to 12
feet apart. The upper light is an all-around green
light; the lower light is an all-around white light.
(See fig. 9-5.) These vessels may also carry a white
20-point light abaft the aforementioned all-around
lights visible at a distance of 5 miles. These vessels
carry colored side lights and a stern light only when
they are making way.
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Vessels engaged in fishing with nets or lines ex-
tending not more than 500 feet (except vessels en-
gaged in trawling), show the same all-around lights
as for trawling, except that the upper light is red.
When making way, these vessels display sidelights
and a stern light.

Fishing vessels (except vessels engaged in
trawling) with nets or lines extending greater than
500 feet horizontally carry, in addition to the lights
mentioned in the previous paragraph, an all-around
white light in the direction of the outlying gear. (See
fig. 9-6.)

By day fishing vessels indicate their occupation
by displaying a black shape consisting of two cones
with their points together, one over another (fig. 9-
7 ). If these vessels are less than 65 feet in length, a
basket may be substituted for the black shape,
pointed upward, in the direction of the outlying
gear.

* Inland Rules: All fishing vessels, when fishing
with any kind of dragnets or lines, must exhibit two
lights, one red and one white. The red light is dis-
played 6 to 12 feet over the white light. The horizon-
tal distance between the two should be no more than
10 feet. ( A memory aid for lights on fishing vessels
is: "Red over white, fishing at night.") Both lights
a.,e all-around lights. The red light must be visible
for a distance not less than 2 miles. The white light
must be visible for at least 3 miles. (See fig. 9-8.)

All fishing vessels, during the day, indicate their
occupation to approaching vessels by displaying a
basket where it can be seen best. If an anchored fish-

Figure 9-5.Fishing vessel engaged in
trawlingInternational Rules. Cl 12.50
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ing vessel has its gear out, on the approach of
another vessel. it must display the basket in the
direction from the anchor hall toward the gear.

Vessels Engaged In Restricted Operations

In this section, the term "restricted operations"
refers to vessels engaged in laying or picking up sub-
marine cable or navigation aids, vessels engaged in
surying, vessels replenishing at sea, vessels en-
gaged in launching and recovering aircraft, or any
other vessels engaged in operations which, by na-
ture, restricts their ability to get out of the way of
other vessels.

* International Rules: When vessels engaged in
restricted operations are unable, because of the na-
ture of their work, to get out of the way of ap-
proaching vessels, they must display three vertical
all-around lights not less than 6 feet apart. All three
lights must be visible for at least 2 miles. The top and
bottom lights are red and the middle light is white.
Figure 9-9 shows these lights and the side lights that
also must be displayed.

During daytime, these vessels carry three shapes.
The highest and lowest are red global shapes; the
middle shape is a white diamond. (See fig. 9-10.)
The shapes are not less than 6 feet apart, and are 2
feet in diameter.

Figure 9-6.Fishing vessels with nets extended
greater than 500 feetInternational Rules.
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Figure 9-7.Day shape. fishing
vesselInternational Rules. C112.52

* Inland Rules: The following descriptions con-
cern lights and shapes for vessels engaged in
restricted operations. Unlike Internationai Rules, In-
land Pilot Rules require different lights and shapes
for various operations included in the general term
"restricted operations."

Vessels towing a submerged object: Vessels tow-
ing a submerged object at night are required to show

Figure 9-8.Fishing vesselInland Rules.
C112.54

four lights. arraAged vertically. 3 to h feet apart. The
upper and lower lights are white: the two middle
lights are red. All four lights must he 1 isible for a
distance of at least 5 miles. These vessek also carry
side lights and an after range light. l See 2. 9-1 1.1

During the day, vessels towing a submerged ob-
ject must display two shapes. one above the other.
not less than 6 feet apart. The lower shape is at least
10 feet above the deckhouse. The shapes are in the
form of a double frustum of a cone, not less than 8
inches at the end. They should be 4 feet in length.
The upper shape is painted in alternate horizontal
stripes of black and white, and the lower shape is
red. (See fig. 9-12.

Vessels made fast alongside or over a wreck: At
night, vessels made fast alongside a wreck, or
moored over a wreck that is on the bottom or partly
submerged, display white lights from the bow and
the stern, not less than 6 feet above the deck. Addi-
tionany, these vessels must show two vertically ar-
ranged red lights. 3 to 6 feet apart, and not less than
15 feet above the deck (fig. 9-13 ).

The day shapes are of the same character and
dimensions as those for vessels towing submerged
objects, except that both shapes are painted red.

tietkri. .
tirs+.0t eg.4

4 Y,2.,..0&

Figure 9-9.Vessel engaged in underwater
operationsInternational Rules. Cl 12.55
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Figure 9-10.-Day shapes, underwater
operations-International Rules. C112.56

Dredges in stationary position: At night, dredges
held in position by moorings or spuds display a white
light at each corner at least 6 feet above the deck.
They also show two red lights in a vertical line 3 to 6
feet apart, not less than 15 feet above the deck. (See
fig. 9-14).
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During the dav, two red halls are displayed in a
vertical line 3 to 6 feet apart and at least 15 feet
above the deckhouse in a position where they can be
seen best from all directions.

At night. vessels moored or anchored and en-
gaged in laying cables or pipe. submarine construc-
tion. excavation, mat sinking. hank grading. or other
bank protection operations. display three red lights
in a vertical line, 3 to 6 feet apart. The lowest light

STRIPED
BLACK AND

WHITE

Figure 9-12.-Day shapes, vessel with submerged
tow-Inland Rules. C112.58

must be at least 15 feet above the deck. (See fig. 9-
15 ).

During the day these vessels show two balls in a
vertical line at least 15 feet above the deck. The
upper ball is painted in alternate black and white
stripes and the lower ball is painted red.

Vessels Aground

At night, under International Rules, vessels
under 150 feet in length, when they go aground,
must carry on the bow of the ship, where it can be
seen best, a white light in a lantern that is visible for
at least 2 miles. They must also carry, in a vertical
line 3 to 6 feet apart, two all-around red lights,
which are visible for at least 2 miles.

At night, vessels 150 feet and over, when they go
aground, must display a white light in the forepart of
the vessel at least 20 feet above the hull, and a white
light near the stern of the vessel at such a height that
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it is not less than 15 feet lower than the forward
light. (This light is optional on vessels less than 150
feet in length. ) The two red lights specified for ves-
sels under 150 feet are also required. ( See fig. 9-16 ).

By day. vessels aground show three black balls in
a vertical line not less than 6 feet apart.

Figure 9- 13. Vessel made fast over a
wreckInland Rules. C 1 12.59

Figure 9-14.Dredge held stationaryInland
P.ules. C 112.60

DAY

-4.... BLACK AND WHITE

1

ALT STRIPES

Figure 9-15.Vessel laying cableInland Rules.
CI 12.61
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Inland Rules do not provide for vessels that go
aground. Courts have ruled. however, that vessels
aground in inland waters should display anchor
signals. This decision means that during the night
such vessels should display the same lights as
required by International Rules ( with the exception
of the red lights ). During the day, such vessels dis-
play a single black ball where it can be seen best by
other vessels.

Sailing Vessels

Both International and Inland Rules provide that
sailing vessels underway must carry red and green
side lights and must display a white stern light as
near the level of the side tight as possible.

Vessels In Tow And Ferryboats

This topic describes lights and shapes for barges
and canalboats in tow in international and inland
waters. Lights and shapes for ferryboats are
described for inland Rules only. International Rules
do not provide for ferryboats.

* International Rules: Any vessel being towed
carries side lights. They carry in addition a white
stern light visible over an arc of 135°. This light is
visible 67 1/2° on either side of the stern.

* Inland Rides: The following Inland Rules app'y
to ferryboats and to barges and canalboats on both
the Atlantic and Pacific coasts.

Ferryboats: Power-driven ferryboats navigating
in inland waters, except those waters covered in Pilot
Rules for the Western Rivers and Pilot Rules for the
Great Lakes and Their Connecting and Tributary
Waters, carry the range lights and side lights
required by law for steam vessels navigating in those
waters. The only exception is the double-end fer-
ryboat, which is required to carry a central range of
white lights, showing all around the horizon, placed
at equal altitudes, fore and aft. The side lights for
double-end ferryboats must be changed each time
the ferry changes direction. Figure 9-17 shows a
double-end ferryboat.

Barges and canalboats-Atlantic and Pacific
Coasts: Barges, canalboats, and other nondescript
vessels, when towed astern of steam vessels-as in
tandem towing (fig. 9 -18) -carry a green light on the
starboard 5;; e and a red light on the port side. Each
vessel also carries a white stern light, except that the
last vessel of the tow carries two white lights.
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Figure 9-16.-Vessel aground, over 150 feet-
International Rules. Cl 12.62

When two or more barges, canalboats, or other
nondescript vessels are towed abreast, side lights are
carried at the outer sides of the bows of the vessels
(fig. 9-19 ). Each of the outside vessels in the last tier
of a hawser tow must carry a white light on the stern.

A barge or a scow that is towed alongside a steam
vessel must, if the deck, deckhouse, or cargo of the
towed vessel obscures the side lights of the steam
vessel, carry the proper side light on the tow to
replace the hidden side light of the towing vessel.

When a barge or canalboat is pushed ahead by
the steam vessel, side lights are placed on the bow. If
more than one vessel is pushed ahead, the side lights
are placed on the le:td vessel.

The same 'ights for barges and canalboats are ap-
plicable on litost inland waters along the Atlantic
and Pacific coasts, The lights in some harbors rand
waterways are subject to changes and variations. To
find these changes and variations, as well as the
lights for barges and canalboats in other inland
waters, refer to CG 169.

SPECIAL RULES FOR NAVAL VESSELS

It should be noted that many naval vessels,
because of their special construction, are unable to
comply strictly with the rules for running lights. Ex-
amples of such noncompliance are:
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Figure 9-17,-Double-end ferry. CI 12.63

The horizontal separation of the white lights on
destroyers and smaller ships is frequently
less than that specified in the rules;

The white lights on aircraft carriers are usually
on the superstructure and, thus, con-
siderably off the centerline;

The towing lights on certain command ships
( CC2 type ) are lower than required by the
rules.

The lights on such specially constructed easels
must. nevertheless meet the requirements of the
rules as nearly ,As possible.

Naval vessels may also be expected to show cer-
tain other lights not mentioned in the rules ( such as
speed lights. carrier landing lights, and colored
recognition lights) or during darken ship exercises,
they may show no lights at all. These departures
from the Rules of the Road are provided for by U.S.
laws and statutes.

Minesweepers

Minesweepers, when not sweeping, display the
same lights and signals as other vessels of equivalent
length. In international and inland waters,
minesweepers engaged in sweeping (fig. 9-20) dis-
play the following lights:

1. A green all-around light is shown from the fore
masthead before passing or streaming sweeps.

2. Next, a green all-around light is hoisted at the
yardarm on the side (s) on which it is dangerous for
other vessels to pass.

3. In addition to these two or three green lights,
minesweepers carry the required running lights for
ships of their class.

INLAND WATERS

0

0

0 WHITE ALL AROUND LIGHTS

WHITE TOWING LIGHTS

WHITE STERN LIGHTS

Figure 9-I8.A tow in tandem.

105

C80.121



QUARTERMASTER 3 & 2

Additional lights are displayed by minesweepers
engaged in particular types of sweeping. These lights
are described in ATP 1( A) Volume II.

During the da., minesweepers substitute black
balls (fig. 9 -21) for the green lights they display at
night. Minesweepers may use some special signals
during the day. These signals are contained in ATP
1(A). Volume II.

Display of Distinctive Lights by Submarines

In accordance with International Rules and In-
land Rules, the Secretary of the Navy has authorized
the display of a distinctive light by U.S. Navy sub-
marines in international waters and in the inland
waters of the United States. The light must be ex-
hibited in addition to the presently prescribed
navigational lights for submarines.

The normal navigational lights of submarines
have been found to be easily mistaken for those of
small vessels when in fact submarines are large deep-
draft vessels with limited maneuvering charac-
teristics while they are on the surface.

The newly authorized light is expected to
promote safety at sea by assisting in the identifica-
tion of submarines. United States submarines may
therefore display an amber colored rotating light
producing 90 flashes per minute visible all round the
horizon at a distance of at least 3 miles, the light to
be located approximately 6 feet above the masthead
light.
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Figure 9-20.Minesweeper engaged in sweeping;
at night; sweeps streamed on both sides. 112.64

INLAND WATERS

Figure 9-19.Canalboats and barges abreast in
tiers. C80.121
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BLACK
BALLS

Figure 9-21.Minesweeperday shape.
112.65

SOUND SIGNALS FOR FOG

A power-driven vessel sounds her fog signals on
the whistle or siren; sailing vessels, on the foghorn;
and vessels in tow, on the whistle or foghorn. When
a "prolonged blast" is mentioned in the rules, it
means a blast of from 4 to 6 seconds' duration. A
short blast is for about 1 second.

A power-driven vessel underway in a fog (or
thick weather of any kind) is required by Interna-
tional Rules to sound a prolonged blast at 2-minute
intervals. Inland Rules require the same signal, but
at 1-minute intervals.

In inland waters, a power-driven vessel underway
in fog sounds one prolonged blast whether she is
making way or is stopped with no way on her. Under
International 1Zules, a power-driven vessel underway
in a fog,' but stopped and having no way on her,
sounds two prolonged blasts, with about 1 second
between them, at intervals not exceeding 2 minutes.

Under both International and Inland Rules, a
power-driven vessel towing another vessel sounds
one prolonged blast, and two short blasts at 1-
minute intervals. This same signal is sounded in in-
ternational waters by a vessel not under command in
fog. In inland waters a vessel not under command or
unable to maneuver in fog (except a power-driven
vessel towing) cannot signal her plight, and can do
nothing but sound a prolonged blast at 1-minute in-
tervals.

Under Inland Rules, one prolonged blast, fol-
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lowed by two short ones, is the signal given by a ves-
sel being towed in fog. International Rules specify
that the last vessel of the tow must give one pro-
longed blast followed by three short ones. Under
both rules the signals are sounded at I-minute inter-
vals.

A sailing vessel underway in fog sounds her
foghorn at 1-minute intervals as follows:

I. On the starboard tack, one blast.
2.0n the port tack, two blasts.
3. Wind abaft the beam, three blasts.
A vessel at anchor in fog (International and In-

land) rings her bell rapidly for about 5 seconds at in-
tervals of not more than 1 minute. By provisions of
International Rules, a vessel over 350 feet in length
rings a bell in the forward part of the vessel. In the
after part, a gong, or some other instrument that
cannot be confused with the bell, is sounded. The in-
strument is sounded for about 5 seconds at intervals
of not more than 1 minute. If there is a possibility of
collision, the vessel at anchor may sound three blasts
(one short, one prolonged, and one short) to warn
each approaching vessel of her position.

In addition to the signals sounded by a vessel at
anchor, a vessel aground in international waters
gives three separate and distinct strokes on the bell
immediately before and after the anchored signal.
Inland Rules for a ship aground are the same as
those for an anchored ship.

If at any time a vessel hears a fog signal forward
(or apparently forward) of her beam, and cannot
ascertain the position from which the signal is com-
ing, she must stop her engines and navigate with cau-
tion until she is sure there is no danger of collision.

A stopwatch is best used by the man assigned the
duty of sounding the fog signals. He should be
directed to vary the interval between signals
frequently in case another vessel's signals are
synchronized with his own, therefore, each
drowning out the other's signals.

Table 9-1 should be helpful in learning fog
signals.

STEERING AND SAILING RULES

Distinction must be made between Inland and In-
ternational Rules in whistle signals in several par-
ticulars; but first of all, note this general distinction
between the two types of signals:

International whistle signals are signals of execu-
tion. Inland whistle signals are signals of intention.

Inasmuch as international waters are not so
crowded as inland waters, it was not considered
necessary to make International Rules whistle
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Table 9- 1 .-Summary of Fog Signals 69.1 31

International

Signal
Maximum
interval

Situation
Inland

Signal
Maximum
interval

X
3 X 3

0
00

000

2 min.

2 min.

1

1

1

1

1

1

min.
min.
min.
min.
min.
min.

1 min.

1

1

1

min.
min.
min.

Power-driven or steam vessel underway,
with way on.

Power-driven or steam vessel underway,
but stopped, no way on.

Vessel not under command
Vessel at anchor
Vessel aground
Vessel towing
Vessel towed
Vessel laying submarine cable or naviga-

tion mark.
Vessel fishing
Sailing vessel:

On starboard tack
OnVort tack
Wind abaft beam

X
X

It

0
00

0 0 0

1 min.

1 min.

1 min.
1 min.
1 min.
1 min.
1 min.
1 min.

1 min.

1 min.
1 min.
1 min.

NOTES:
3 represents three strokes of bell.
X represents bell, forward, 5 seconds, vessels over 350 feet, when anchored in international

water, sound gong aft also.
represents a prolonged blast.

. represents a short blast.
ti represents a blast.

signals as informative as Inland Rules signals. Inter-
national whistle signals which are signals of execu-
tion are given below. They are not sounded at all un-
less and until the ship is already executing the
maneuver.

One short blast: I am altering my course to star-
board.

Two short blasts: I am altering my course to port.
Three short blasts: My engines are going astern.
The close quarters and heavy traffic in inland

waters make it necessary for Inland Rules whistle
signals to be a better means of communication than
International signals. Meanings of the Inland Signals
are developed as this discussion progresses. Re-
member, however, that an Inland signal is a signal of
intention only. The ship that sounds the signal does
not put her intention into execution until she
receives an OK from the other vessel by the return of
the same signal. If the other vessel does not un-
derstand the signal, or considers the proposed
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maneuver of the first vessel dangerous, she replies
with the danger signal-not less than four short, rapid
blasts. (The doubt signal for international waters
consists ofat least five such blasts.)

Confusion over whistle signals for meeting,
crossing, and passing situations is probably responsi-
ble for more collisions than any other phase of the
Rules of the Road. Read over this section on Steer-
ing and Sailing Rules until you clearly understand
the distinction between International and Inland
whistle signals, and the application of the steering
and sailing rules to various traffic situations.
Although all the Rules of the Road are important,
the steering and sailing rules are the ones most es-
sential to know to avoid collision. Farwell's Rules of
the Nautical Road is a valuable aid in interpreting the
rules. Figure 9-22 illustrates several situations that
might arise when two vessels approach each other.
The illustration and the following summary should
help you learn steering and sailing rules.

2441
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1. When two ships meet end-on, or nearly so.
each ship must change course to starboard
so as to pass port-to-port. In international
waters, a whistle signal is sounded only if
and when a course change actually is made.
In inland waters, either vessel sounds the
whistle signal, and it is to be answered with
one by the other. If the meeting ships are
already far enough off each other to pass
clear on their present courses, no signal is
sounded in international waters. In inland
waters, either vessel must sound one short
blast if intending to pass port-to-port; two
short blasts, intending to pass starboard-to-
starboard. The signal must be answered by
the other vessel.

2. When two steam vessels are crossing in inter-
national waters, the one having the other to
starboard must keep clear by the best
means available but should cross ahead
only when risk of ecilision does not exist or
when in extremis. A whistle signal is
sounded only if and when a course change
is made or the engines are tacked. In in-
land waters, under the Pilot Rules, the
privileged vessel must sound one blast to
show her intention to maintain her course
and speed. The burdened vessel must stand
clear by passing under the stern of the
privileged vessel.

3. A sailing vessel always has the right-of-way
over a steam vessel, except when the sailing
vessel is overtaking, or the steam vessel is a
vessel engaged in fishing, or the vessels are
navigating in a narrow channel in which the
steam vessel must remain.

4. Any vessel overtaking another must keep
clear. In international waters, a vessel
passing another ship sounds a whistle signal
only if and when she changes course. In in-
land waters, whether a change of course is
made or not, an overtaking vessel must
sound one short blast if she intends to pass
to starboard; two, if she intends to pass to
port. She must not pass until she gets an
OK from the vessel being overtaken, by
return of the same signal.

5. In inland waters the danger signal means
either "I don't understand your intentions,"
or "I don't think what you intend to do is
safe, and am about to signal for what I con-
sider to be the safer procedure." In interna-
tional waters the danger signal means "I am
in doubt as to whether you are taking suffi-
cient action to avoid collision."

ME ET

C

4Ve

A
OWN SHIP

22',.
1T

1 1 %
OVERTAKING

BURDENED VESSELS

PRIVILEGED VESSELS

MEETING VESSEL

BURDENED

NOTE:

VESSELS TO BE CONSIDERED IN
RELATION TO OWN SHIP ONLY.
COLLISION COURSE ASSUMED.

Figure 9-22.Meeting, crossing, and overtaking
situations. 58.86

WHO MUST KEEP CLEAR

The rules for lights are designed so that a ship's
display at night will tell you as much as possible
about her. Positioning the range light higher than the
masthead light, for instance, frequently lets you
know the direction a ship is heading before you can
recognize her side lights. If the after anchor light is
lower than the forward one, you are able to distin-
guish either end of an anchored ship.

The same rules apply to the sound signals for fog.
You can tell from the sound whether the ship mak-
ing the signal is anchored or underway. You know
when she has a tow. In international waters, a certain
signal tells you when a ship in fog is not under com-
mand.

In short, these sailing and steering rules are
designed mainly to help one ship keep clear of
another. Now, the question arises: Which of two
ships in sight of each other must haul off to let the
other pass? The rules that govern in a situation like
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this are most important, and distinctions between In-
ternational and Inland Rules are such that they must
be very clear in your mind.

RISK OF COLLISION

Both International and Inland Rules usually talk
about a situation in which two ships are approaching
each other so as to involve risk of collision. Natu-
rally, no maneuvering is required by ships that will
pass clear by merely maintaining their present cour-
ses and speeds. But when the courses of two ships
are converging so as to raise the possibility of a colli-
sion, one or the tither must take some positive ac-
tion, either by altering course, or by slowing,
stopping, or backing her engines. The rules say:
"Risk of collision can, when circumstances permit,
be ascertained by carefully watching the compass
bearing of an approaching vessel. If the bearing does
not appreciably change, such risk should be deemed
to exist."

When the bearing of a vessel whose course is
converging with yours remains constant, she is on a
"Collision course." In such a situation, one vessel or
the other is charged by the rules with keeping clear
by the best means available.

The vessel keeping clear is referred to as the
"burdened vessel." The other vessel must maintain
her course and speed until risk,of collision no longer
exists. She is said to have the right-of-way, or she
may be called the privileged vessel. The terms "bur-
dened vessel" and "privileged vessel" must be ap-
plied in a strictly limited sense, however, because
even the so-called privileged vessel is charged with
definite responsibilities from which she may depart
only in situations covered by the General Prudential
Rule or the Rule of Good Seamanship.

General Prudential Rule: The General Prudential
Rule makes it impossible for a privileged vessel to
escape responsibility after standing into a recog-
nized danger, simply because her skipper was deter-
mined not to haul off when he had the right-of-way.
International Rule No. 27 says: "In obeying and con-
struing these Rules due regard shall be had to all
dangers of navigation and collision, and to any spe-
cial circumstances, including the limitations of the
craft involved, which may render a departure from
the above Rules necessary in order to avoid im-
mediate danger."

The corresponding Inland Rule 27 deletes the
words "including the limitations of the craft in-
volved,"

Obviously, a vessel may depart from the require-
ments of the Rules of the Road, by provisions of the
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General Prudential Rule, only when an immediate
danger exists, which requires such a departure.
When such a danger exists, it is termed "in ex-
tremis." Although we have mentioned the failure of
a privileged vessel to heed the General Prudential
Rule, in some conceivable situations a burdened ves-
sel could be at fault in the same manner.

Rule of Good Seamanship: The Rule of Good
Seamanship ( Rule 29, Inland and International )
reads as follows: "Nothing in these Rules shall ex-
onerate: any vessel, or the owner, master or crew
thereof, from the consequences of any neglect to
carry lights or signals, or of any neglect to keep a
proper look-out, or of the neglect of any precaution
which may be required by the ordinary practice of
seamen, or by the special circumstances of the
case."

The Rule of Good Seamanship is invoked in a
situation where the immediate danger is not as
pressing or as obvious as cne justifying a departure
from the letter of the rules under the General Pru-
dential Rule. A good example is a tug, with a couple
of tows streamed astern, coming down with a strong
current from aft and crossing a single vessel on her
starboard bow. The literal interpretation of the rules
says that the tug is the burdened vessel and must
keep clear. Let's say the circumstances are such
that, in order to do so, she must lie to. Any good
seaman knows that if the tug does lie to, The tows will
pile up on her stern. The Rule of Good Seamanship
says she doesn't have to get herself in a situation like
that just to let the other vessel have the right-of-way.
Consequently, she can request permission to cross
ahead, by appropriate whistle signal as described
later.

In considering the General Prudential Rule and
the Rule of Good Seamanship, it must be borne in
mind that a departure from the Rules of the Road is
permissible onlypositively onlywhen the im-
mediate danger, or requirement of the ordinary
practice of seamen, or special circumstance, exists.
Otherwise, the rules must be adhered to strictly.
Naturally, only the OOD or conning officer of the
vessel involved may decide when to apply the
General Prudential Rule or the Rule of Good
Seamanship.

MEETING END-ON

When two power-driven vessels meet end-on, or
nearly end-on, so as to involve risk of collision, each
must alter her course to starboard so they will pass
each other port-to-port,

Most of the rules describe a situation wherein
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one vessel or the other must keep clear, but this
meeting end-on situation requires both vessels to
keep clear. The rule applies only when the ships are
so nearly stem-to-stern as to see each other's masts
in line in the daytime, or both of the other's side
lights at night. If they are far enough off each other
to pass clear without changing course, then each
must maintain her present course and speed.

Each of the two ships so meeting, as already
stated, must alter course to starboard so as to pass
port-to-port. In inland waters, each ship sounds one
short blast to indicate her intention to change course
to starboard. In international waters, each ship
sounds one blast when she changes course to star-
board.

If the vessels are already far enough to port or
starboard of each other to pass clear on their present
courses, they must stay on their courses and pass
clear. Here, an important distinction must be
pointed out between International and Inland Rules.
Because no course change is involved, no signal is
made in international waters. Inland Rules require,
however, that if the ships are to pass port-to-port, re-
gardless of whether a course change is made, either
ship sounds one short blast to signify her intention to
pass port-to-port, and the other ship answers with
one short blast to show it is OK with her. If they are
going to pass starboard-to-starboard, whether a
change of course is required, either ship sounds two
short blasts, to be answered with two short blasts by
the other.

CROSSING

In taking up crossing situations, we should recall
the previously mentioned International and Inland
Rule, which says, in substance, that when a power-
driven vessel and a sailing vessel are proceeding in
such a direction as to involve risk of collision, the
power-driven vessel must keep out of the way of the
sailing vessel; but the sailing vessel does not have the
right, in a narrow channel, to hamper the safe
passage of a steam vessel that can navigate only in-
side the channel. Rule 24 (both Rules) modifies this
rule somewhat by saying, in part: "Notwithstanding
anything contained in these rules, every vessel over-
taking any other shall keep out of the way of the
overtaken vessel."

Rule 26 says that sailing vessels must keep out of
the way of ships fishing with nets, lines, or trawls, but
that fishing vessels may not obAsuct channels with
their gear.

From the foregoing interpretations, it is clear
that in any situation involving a power-driven vessel
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and a sailing vessel, the power-driven vessel must
keep out of the way, except when

I. In a narrow channel and the sailing vessel can
operate outside the channel but the power-
driven vessel cannot.

The sailing vessel is overtaking the power-
driven vessel.

3. A sailing vessel conies upon a power-driven
fishing vessel.

Rule 19, both Rules, says: "When two power-
driven vessels are crossing, so as to involve risk of
collision, the vessel which has the other on her own
starboard side shall keep out of the way of the
other."

In other words, the ship that has the other vessel
to starboard is the burdened vessel; the ship that has
the other one to port is the privileged vessel. A bur-
dened vessel must keep out of the way by the best
means available. The privileged vessel must main-
tain her present course and speed until the danger is
past.

In a crossing situation in international waters, a
whistle signal is made by either vessel only if and
when she changes course or backs her engines. In-
land Rules for whistle signals in a crossing situation
are complicated by the following Pilot Rule:

"One short blast of the whistle signifies intention
to direct course to own starboard, except when two
steam vessels are approaching each other at right an-
gles or obliquely, when it signifies intention of steam
vessel which is to starboard of the other to hold
course and speed."

The privileged vessel in a crossing situation in in-
land waters, then, must sound a short blast to in-
dicate she intends to avail herself of her privilege to
maintain her course and speed. You can see how im-
portant it is to recognize such a situation. Suppose
the ships are lined up so that one vessel thinks it is a
crossing situations, but the other ship considers it a
meeting situation. When the first ship (which would
be, say, the privileged vessel) sounds one short blast,
she intends to hold her present course and pass
ahead of the other. The skipper of the other vessel,
believing it to be a meeting situation, takes the one
short blast to mean an intention to pass port-to-port.
A collision is likely to result. Remember: It is not an
end-on situation unless you can see the other ship's
masts in line, or both her side lights, and you must be
sure as well that your keel is directly in line with the
other ship's keel.

The Pilot Rules state that two short blasts on the
whistle mean an intention to direct own course to
port. We already have seen that, under Inland Rules,
two short blasts must he sounded in a meeting situa-
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tion where two vessels will pass clear starboard-to-
starboard without a changeof course. Pilot Rules
cannot contradict Inland Rules, thus the Inland Rule
prevails in a meeting situation. Three short blasts,
according to Pilot Rules, mean: "My engines are
going at full speed astern." This particular whistle
signal, sounded in inland waters, is a signal of execu-
tion instead of intention.

Assume that one of two vessels crossing is

backing down. Which is the burdened vessel? Each
vessel has the other one either to port or to star-
board. In a situation like this, the courts have held
that, for the purpose of locating the burden of keep-
ing clear, the vessel going astern is considered to
have her bow where her stern actually is. Then, if the
other ship is on her starboard side., facing aft, she
herself must keep clear.

Under the Rule of Good Seamanship, you read
about a situation in inland waters where a burdened
vessel may signal to the privileged vessel in order to
share the burden of keeping clear. The instance
cited was a tug towing a string of barges in a follow-
ing current on the port side of another vessel. In this
illustrative case the single vessel sounds one short
blast, indicating under the Pilot Rules an intention to
maintain her right-of-way. The tug answers with the
danger signal, followed by two short blasts, signify-
ing an intention to pass starboard-to-starboard. To
let the tug cross, the single vessel must lie to or alter
her course. Before the final maneuver, the single
vessel must answer with two short blasts after she
hears the tug's two short blasts.

As a matter of fact, the courts have held, in a
similar situation, that a vessel may sound the signal
that, in effect, calls for a shift of the burden of keep-
ing clear, before the privileged vessel sounds her
original signal.

OVERTAKING

Any vessel, including a sailing vessel, overtaking
another must keep clear of the overtaken vessel. An
overtaking vessel is one that is approaching another
vessel from any direction more than 2 points abaft
her beam. When in doubt whether you are forward
or abaft this bearing, you must assume that you are
overtaking, and keep clear.

In an overtaking situation, you recall, the Inland
and International Rules have significant differences
in whistle signals. In international waters a vessel
that can pass another without a change of course
sounds no signal. If she must change course, she
sounds the appropriate signal as she does so. She is
not required to wait for an answer.
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In inland waters, however, an overtaking vessel
cannot pass another ship until she signals on which
side she intends to passone short blast if passing to
starboard, two if passing to port. She sounds a signal
regardless of whether she must change course, and
she may not pass until she hears an OK, by a repeat
of the same signal. from the vessel being overtaken.

If the ship being overtaken considers the
proposed maneuver risky, she sounds the danger
signal, followed by the signal for what she considers
the safer procedure. Assume that the overtaking ves-
sel sounds one short blast, signifying an intention to
pass to starboard. The ship being overtaken vetoes
this by sounding the danger signal. She follows with
two short blasts, meaning: "You had better pass me
to port, instead." The overtaking vessel replies with
two blasts, and may then pass the other to port.

RADAR INFORMATION

When using radar information as an aid in
navigation, the following recommendations should
be applied.

2445

I. Assumptions made on scanty information
may be dangerous and should be avoided.

2. A vessel navigating with the aid of radar in
restricted visibility must go at a moderate
speed. Information obtained from radar is
one circumstance to consider when deter-
mining moderate 'speed. In this regard, it
must be pointed out that small vessels,
icebergs, and similar floating objects may
not be detected by radar. Radar indications
of one or more vessels in the vicinity may
mean that "moderate speed" should be
slower than a mariner navigating without
radar might consider moderate in the cir-
cumstances.

3. When navigating in restricted visibility, and a
fog signal is heard forward of the beam, a
ship's radar range and bearing alone do not
constitute ascertainment of the position of
the other vessel sufficiently to relieve a ship
of her duty to stop her engines and navigate
with caution.

4. When action has been taken to avoid a close
quarters situation, it is essential to make
sure that such action is having the desired
effect. Alterations of course or speed or
both are circumstances in which the
mariner must be guided by the individual
situation.
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5. Alteration of course alone may be the most
effective action to avoid close quarters if
there is sufficient sea room, if it is made in
good time, if it is substantial, and if it does
not result in a close quarters situation with
other vessels.

6. The direction of an alteration of course is a
matter in which the mariner must be guided
by the applicable circumstances. An altera-
tion to starboard, particularly when vessels
are approaching nearly on opposite cour-
ses, usually is preferable to an alteration to
port.

7. An alteration of speed, either alone or in con-
junction with an alteration of course,
should be substantial, so that other vessels
may realize that you have taken some ac-
tion. A number of small alterations of speed
should be avoided.

8. If a close quarters situation is imminent, the
most prudent action may be to take all way
off the vessel.

CHANNELS, BENDS, AND LEAVING A BERTH

Both Inland Rules and International Rules say
that in a narrow channel every steam vessel must,
when it is safe and practicable, keep to the side of
the fairway or midchannel lying to her own star-
board. Inland Rules provide that a steam vessel ap-
proaching a bend in a channel, if she is unable to see
for at least 1/2 mile ahead, must sound a long blast
on her whistle, which must be answered by any ap-
proaching vessel that hears it. International Rules
are the same, except that a prolonged blast is

sounded. If the first vessel receives no answer, she is
to consider the channel clear ahead. A long blast, by
custom, is of at least 8 to 12 seconds' duration
longer than a prolonged blast.

A vessel leaving her dock or berth also sounds a
long blast in inland waters. Suppose a ship backing
out into a fairway encounters a crossing situation
with another coming down the fairway. Does the
court's doctrine of changing ends to fix the burden
of keeping clear apply? Answer: Apparently not.
The courts have ruled that when a ship is leaving her
berth, the ordinary sailing rules do not apply until
she is fu_li_y in sight. If she becomes involved with
another ship, both ships must keep clear.

DISTRESS SIGNALS

Both Inland and International Rules stipulate
that distress signals may be made either separately
or together. There is no basis in the rules for the
popular notion that the national ensign, hoisted up-
side down, is a recognized signal of distress. No man-
of-war would ever subject the colors to this indigni-
ty. But if you should see a private craft with her en-
sign hoisted upside down, she probably is in distress,
and you should go to her assistance without delay.

Distress signals, Inland Rules, are as follows:

1. In the daytime, a continuous sounding with
any fog-signal apparatus, or firing a gun.

2. At night a. Flames on the vessel, as from a
burning tar barrel or oil barrel. b. A con-
tinuous sounding with any fog-signal ap-
paratus, or firing a gun.

Distress signals, International Rules, are as fol-
lows:
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I. A gun or other explosive signal fired at inter-
vals of about 1 minute.

2. A continuous sounding with any fog-signal
apparatus.

3. Rockets or shells, throwing red stars, fired
one at a time at short intervals.

4. The signal group ... ... (SOS) in Morse
code.

5. Radiotelephone signal "Mayday."

6. The international signal of distress indicated
by the letters NC.

7. The distress signal, a square flag having above
or below it a ball or anything resembling a
ball.

8. Flames on the vessel, as from a burning tar
barrel or oil barrel.

9. A rocket parachute flare or a hand flare
showing a red light.

10. A smoke signal giving off a volume of
orange-colored smoke.

11. Slowly and repeatedly raising and lowering
arms outstretched to each side.
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SPECIAL SUBMARINE SIGNALS

The following signals, although not part of the
Rules of the Road, are prescribed for submerged
submarines in emergency situations involving rising
to periscope depth or surfacing.

1. A yellow smoke bomb fired into the air from
a submarine indicates the submarine is
coming to periscope depth from below
periscope depth. Ships should clear the im-

mediate vicinity, but should not stop
propellers.

2. A red smoke bomb fired into the air from a
submarine is a signal that the submarine is
in serious trouble and will surface im-
mediately if possible. Smoke bombs of any
color, fired into the air at short intervals.
mean that the submarine requires
assistance. All ships in the vicinity should
stand by to give aid.
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CHARTS AND PUBLICATIONS

CHARTS

A chart is a pictorial representation of all or part
of the navigable waters of the earth. Before going
into detail concerning information on charts, you
should know the methods of projection by which the
curved surface of the earth's sphere is transferred to
a flat plane. Best known is the Mercator system,
devised several hundred years ago by a Flemish
geographer whose real name was Gerhard Kremer.
Most of the charts you will use are Mercator projec-
tions.

MERCATOR PROJECTION

If you cut a hollow rubber ball in half and try to
flatten out one of the halves, you will find you can-
not do so without tearing or stretching the rubber. In
fact, no section of the hemisphere will lie flat
without some distortion. Projection of the curved
surface of the earth onto a flat plane presents the
same difficulty. No system has been devised for such
a projection that preserves the true proportions of
components of the original sphere. The surface of a
cylinder, however, readily opens out and lies flat
without distortion, and the Mercator system of pro-
jection is based upon this phenomenon.

The discussion that follows is general. Consult
Dutton's Navigation and Piloting or the American
Practical Navigator, H.O. Pub. No. 9 if you desire
more detailed information.

In drawing a Mercator projection, the first detail
is to project the meridians. Assume that the earth is
a hollow, transparent glass ball with a powerful light
shining in its center. A paper cylinder is placed
around it, tangent to it at the equator, as shown in
figure 10 -I. Suppose the meridians painted on the
glass ball are projected onto the cylinder as vertical
lines, parallel to and equidistant from one another.
(See fig. 10-2.) The cylinder now has the meridians
on its surface, and half of the Mercator projection is
complete.

The next step in the projection process is to draw
the parallels. Spacing of the parallels is derived

mathematically to agree with the expansion of the
longitude scale. Spacing between parallels increases
progressively toward the poles at the same ratio as
the expansion of the space between meridians. The
meridians and parallels are at right angles to one
another resulting in a projection of conformity. Re-
member, because of the sphere-cylinder relation-
ship, the north and south poles cannot appear at all
on the Mercator projection.

Now, unroll the cylinder and look at the projec-
tion that has been made (fig. 10-3). The meridians
are parallel to and equidistant from one another.
The latitude lines are parallel to one another, but
they gradually draw apart as they become farther
north and south of the equator. Above or below 80°
north or south latitude they become so far apart that
Mercator projection of the polar regions seldom is
used.

Although the space between parallels on a Mer-
cator chart increases with latitude, the distance
represented by 1° of latitude is always the same. One

Figure 10-1.Cylinder tangent to the earth at the
equator. 45.422(69).1
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PLANES OF
MERIDIANS
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Figure I 0-2.Projection of meridians on the
cylinder. 45.422(69).2

minute of latitude is considered to be approximately
I nautical mile.

On a Mercator projection, however, I° of
latitude near one of the poles appears considerably
longer than 1° of latitude near the equator. It fol-
lows, then, that if both measurements represent the
same actual distance, that distance as shown in high
latitude on a Mercator chart may appear distorted,
but actually it conforms to scale.

Figure I 0-3.Meridians and parallels on a
Mercator projection. 45.422(65).2

Figure I'0 -4 shows the globe with actual com-
pLrative size of Greenland to the United States. But
on the Mercator chart, in the background, Green-
land appears to be larger than the United States. The
reason is, at high latitudes the Mercator chart shows
greater exaggeration of area, but the exaggeration of
area does conform to the latitude and longitude
scale. Actually the United States is a good deal
larger than Greenland.

Figure 10-4.Globe/Mercator chart comparison.
65.117
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Direction on a Mercator Projection

As mentioned before, the meridians on a Merca-
tor chart appear as straight lines, parallel to and
equidistant from one another. You know, however,
that they represent imaginary curved lines, not
parallel to one another at all, but converging on the
poles.

Appearance of meridians on a Mercator projec-
tion as parallel straight lines is one of the most valua-
ble features of this type of projection, making it
possible to plot a course as a straight line (called a
rhumb line). You may already know that the shor-
test distance between two points on a sphere ac-
tually is along the great circle connecting them.
Such a line intersects every meridian at a different
angle. A great circle, with the exception of a meridi-
an or the equator, is a line of continuously changing
direction, along which it would be generally imprac-
ticable to steer a ship. The ship's course would have
to be changed progressively and continuously to fol-
low it.

On a Mercator projection, though, a straight
rhumb line cuts every meridian at the same angle. In
other words, it is a line of the same bearing
throughout. Although it does not represent the shor-
test distance between the points it connects, this fact
is not important unless very large distances are in-
volved. That brings up the subject of great circle
sailing, which is done from charts made by
gnomonic projection.

GNOMONIC PROJECTION

Details of gnomonic projection are not especially
useful to surface navigators, and therefore are of lit-
tle use to a Quartermaster 3 or 2. You simply need
to know that the gnomonic projection preserves the
natural curvature of the meridians and parallels, so
you see them as though you were looking directly at
a point on the surface of a globe of the earth. If the
point happens to be one of the poles, then the paral-
lels appear as a series of concentric circles, and the
meridians are straight lines radiating away from the
pole.

Polar charts frequently are gnomonic projections
because, as you already learned, Mercator projec-
tion of the polar regions seldom is used. Chief ad-
vantage of the gnomonic projection is in determin-
ing the great circle track (or shortest distance)
between two widely separated points. Gnomonic
projections utilized for this purpose are called great
circle charts. Gnomonic projections cannot be used
directly for navigation because they 2re not confor-
mal projections, i.e., they av not show correct angu-
lar and spatial relationships.

GREAT CIRCLE SAILING

Suppose you are sailing from Valparaiso, Chile,
to Sydney, Australiaa considerable distance. Time
and expense can be saved if you sail by the shortest
route. The shortest distance between any two points
on the earth is along the great circle passing through
the points.

On a gnomonic projection, a great circle appears
as a straight line (fig. 10-5). Take out the great circle
chart of the South Pacific, and connect Valparaiso
and Sydney by a straight line. This line is the great
circle track between those points. You can't steer
along this track, however, because it is a line of con-
tinuously changing direction. Instead, you transfer
the great circle course from the small-scale great cir-
cle chart to a series of large-scale Mercator charts.
Latitude and longitude of points along the great cir-
cle course are located on the Mercator charts, and
are connected by a series of straight rhumb lines.
The rhumb lines indicate the courses the ship ac-
tually will steer.
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Great circle sailing usually is performed only
over a large area For short distances, a rhumb line
and great circle course very nearly coincide. Even
for long distances, the course actually steered is, in
general, a composite of both tracks (fig. 10-6),
selected to avoid high latitudes and dangers to
navigation.

MILITARY GRID REFERENCE SYSTEM

The ability to read and interpret grid coordinates
on charts is becoming increasingly important to
Quartermasters. Presently a number of grid overlays
and grid overprints are in use. The system with
which Quartermasters are most concerned is called
the military grid reference system. The primary pur-
pose of this system is to simplify and increase the ac-
curacy of reporting in military operations (shore
bombardment, target designation, etc.). It may be
used for other purposes when designating small
areas of the earth's surface.

The coordinates used in the military grid
reference system are derived by two separate
methods. They are the universal transverse Merca-
tor (UTM) grid, which covers all the earth's surface
between latitudes 80° S and 80' N, and the universal
polar stereographic (UPS) grid, which covers the
areas from 80° N to the north pole and from 80° S to
the south pole. From the foregoing data, it is readily
apparent that the vast majority of the earth's surface
falls within the UTM system; consequently, only that
system is taken up in this course.

Universal Transverse Mercator (UTM)

In the transverse Mercator projection, vertical
and horizontal lines are projected from the earth's
surface onto a cylinder in a manner similar to the
method described earlier for use in the Mercator
projection. The principal difference is that the trans-
verse Mercator projection is not tangent to the earth
at the equator. Instead, it is tangent to the earth
along the great circle of a meridian, at right angles to
the equator. In this system, both meridians and
parallels appear as slightly curved lines. The rectan-
gular UTM grid is then superimposed upon the pro-
jection.

The UTM is based on five separate spheroids
that are corrected mathematically to allow for the
slightly flattened shape of the earth. When pieced
together, the spheroids join each other on exact
degrees of latitude and exact even degrees of lon-
gitude.

The earth is divided by the UTM system into
areas 6° east-west and 8° north-south. East-west divi-

118

sions are called columns; north-south divisions are
called rows. Columns arc numbered consecutively 1
through 60°, starting at the 180° meridian and
proceeding eastward. Rows are lettered C through
X, starting at latitude 80° S and proceeding in a
northerly direction to 80° N. Letters I and 0 arc
omitted to avoid confusion with numerals I and O.
This letter-number combiaation is called grid zone
designation.

The grid zone designation for any area may be
determined by reading right, then up on the chart.
Column designation 2 and row designation P, for ex-
ample, produce grid zone designation 2P. (See fig.
10-7.)

Each grid zone designation is divided into
100,000-meter squares. Squares are further subdi-
vided into 10,000-, 1000-, and finally 100-meter
squares. The 100,000-meter squares are identified
by letters only, as may be seen in figure 10-7.
Columns are lettered A through Z (omitting I and
0), beginning with the 180° meridian and proceed-
ing along the equator. Rows are lettered A through
V (again omitting I and 0) from south to north.

Divisions smaller than the 100,000-meter square
are indicated by numbers only and are always
located by reading right, then up on the chart. Thus,
10,000-meter square 65, shown as a shaded area in
part A of figure 10-8, would be located by starting in
the lower left corner, reading right to column 6 and
up to row 5.

For further subdivisions, additional numbers in-
dicate 1000- and 100-meter lines. For example,
1000-meter square area 6957 would be located by
reading right (within area 65) to 69 and up to 57.
The 100-meter square area 693578 would be
located by reading right to 693 any !.:7 to 578.

To summarize, the numerical reference of a
point may be expressed to the desired accuracy as in
the following examples.

52SCO . . . locating a point within
a 100,000-meter square.

52SCU65 . locating a point within
a 10,000-meter square.

52SCU6957 locating a point within
1000 meters.

52SCU693578 locating a point within
100 meters.

As a matter of practical referencing, both the
grid zone designation and the 100,000-meter square
may be omitted because the position to which
reference is made is almost always known within
100,000 meters.
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Figure 10-7.-3asic plan of the 100,000-meter
square identification of the military grid reference

system. 82.52
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CHAPTER 10CHARTS AND PUBLICATIONS

SCALE OF CHARTS

The scale of a chart refers to a measurement of
distance, not area. A chart covering a relatively
large area is called a small-scale chart and one
covering a relatively small area is called a large-scale
chart. Scales may vary from 1:2,500 for plans to
1:14,000,000 for work! charts. Normally, the major
types of charts fall within the following scales:

1. Harbor Charts-1:2,400 to 1:50,000
2. Coast and Approach Charts-1:50,000 to

1:100,000
3. Offshore Coasting Charts-1:100,000 to

1:600,000
4. Ocean Sailing Charts-1:600,000 or smaller
The size of the area portrayed by a chart varies

extensively, according to the scale of the chart. (See
fig. 10-9.) The larger the scale, the smaller the area

O
I T 1

SM4LL SCALE CHART

0

LARGE SCALE
I

CHART (BELOW)

I

SHOWS ONLY THIS AREA

.5

0

6 (7

oe meoo' , e eoie ioe",0 5 50' 106'

LARGE

41

SCALE CHART

0

104°30' 105° 105°50' 106°

Figure 10-9.Small-scale and large-scale charts.
65.123

represented. From this truism it follows that large-
scale charts show areas in greater detail. Many fea-
flues that appear on a large-scale chart do not, in
fact, show up at all on a small-scale chart of the same
area.

The scale to which a chart is drawn usually ap-
pears under its title in one of three ways: 1 to 5,000,
1:5,000 or 1/5,000. These figures mean, in effect,
that an actual feature is 5,000 times as large as its
representation on the chart. Expressed another way,
an inch, foot, yard, or the like, on the chart means
5,000 identical units on the earth's surface. Thus,
the larger the figure indicating the proportion of the
scale, the smaller the scale of the chart. A chart with
a scale of 1:5,000 is on a much larger scale, for in-
stance, than one whose scale is 1:4,500,000.
Another way of expressing scale, called the numeri-
cal scale, is in inches to the nautical mile.

You must exercise greater caution when working
with small-scale charts than with charts on a larger
scale. A small error, which may be only a matter of
yards on a large-scale chart, could amount to miles
on a chart depicting a much more extensive ar-:a.
When navigating the approaches to land, use only
charts of the largest scale.

TYPES OF CHARTS

Charts used in the Navy may be prepared by the
Naval Oceanographic Office, the Nati' nal Ocean
Survey (formerly Coast and Geodetic Survey), the
British Admiralty, or by other agencies. Whatever
the source, however, all charts used by the Navy are
issued by the Oceanographic Office.

Navigational Charts

A navigational chart is one on which standard
symbols; figures, and abbreviations give information
on depth of water, character of bottom and shore,
location of navigational aids, and other information
used in actual navigation.

General sailing charts are small-scale charts
showing the approaches to large areas of the coast.
These charts show offshore soundings, principal
lights and outer buoys, and any natural landmarks
visible at a considerable distance. The scale of
general sailing charts usually is from 1:600,000 and
smaller.

Coastal charts are on a larger scale. They are
used to navigate a vessel that is well offshore but
whose position may be determined by prominent
landmarks and lights, outer, buoys, or soundings.
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When navigating inside outlying reefs or shoals, or
well offshore in large bays or sizable inland water-
ways, a coastal or harbor chart may be used.

Harbor charts are on scales larger than 1:50,000.
They show harbors and their approaches in con-
siderable detail.

SOUNDINGS.-Scattered all over the watery
area of any navigational chart are many tiny figures,
each number representing the depth of water
(usually the depth of mean low water) in that par-
ticular locality. Depths on some charts are given in
feet; on others, in fathoms. A notation under the title
of the chart is the key; for example, "Soundings in
feet at mean low water," or "Soundings in fathoms
at . . . ." Most charts also contain dotted lines called
fathom curves, marking the limits of areas of certain
depths. On the chart in figure 10-10 you can see a
10-fathom (60 feet) curve and a 15-fathom (90 feet)
curve.

Aids to Navigation

Aids to navigation are indicated on a chart by ap-
propriate symbols, as shown in the numerous
graphics comprising figure 10-20 at the end of this
chapter. As much information as possible is printed
in standard abbreviations near the symbol. For in-
stance, look at the light on Castle Hill, on the west
point of Newport Neck (fig. 10-10 ). Printed near the
light symbol is this information: Occ R 4 sec 40 ft
12M. This notation means the light is red, that it is
occulting (the period of light is equal to or greater
than the period of darkness), the period required for
the light to go through a complete cycle is 4 seconds,
the light is 40 feet above mean high water, and is
visible for 12 miles. By "visible" is meant visible on a
clear, dark night.

The chart symbol for a buoy is a diamond shape.
Notice that there is a small dot near every buoy sym-
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bol. This dot represents the buoy's exact location.
The diamond shape itself is not drawn to scale, and
may be set down considerably off the buoy's actual
position.

CHART NUMBERS

The Naval Oceanographic Office introduced a
new chart numbering system which became effec-
tive 1 March 1971. The system provides a simple
method of identifying each chart by number which
indicates, in general, the geographical region and
scale range in which the chart falls. Charts are num-
bered with one to five digits, as shown in the follow-
ing lists.

Number of Digits Natural Scale

ONE (1-9 )
TWO (10-99)

THREE
(100-999)

FOUR
(5000-9999)

FIVE
(11000-99999)

No scale involved
1:9,000,001 and smaller

1:2,000,001 to 1:9,000,000

Nonnavigational type

1:2,000,000 and larger

Under the new system a new prefix (N.O.)
representing the Naval Oceanographic Office is used
with one-, two-, three-, four-, or five-digit numbers.
From the list indicating number of digits and as-
sociated scale, four categories of charts exist. Each
category contains clues to the location and scale
range of the chart.

The first category contains charts with one-digit
number, have no scale, such as Nautical Chart Sym-
bols and Abbreviations (N,O. 1), National Flags and
Ensigns (N.O. 5), International Flags and Pennants
with Morse Symbols (N.O. 6).

The second category has charts with two- and
three-digit numbers that are general charts based on
the nine "ocean basin" concept. (See fig. 10-11.)
The ocean basins of the world are as follows:

Basin Area

1 North Atlantic
2 South Atlantic
3 Mediterranean
4 Carribbean
5 North Pacific Ocean
6 South Pacifc Ocean
7 Indian Ocean
8 Artic Ocean
9 Antarctica

The first digit in the category denotes the ocean
basin which the chart covers, for example, chart
N.O. 15 covers the North Atlantic Ocean with a
scale 1:9,000,001 and smaller. Chart N.O. 121

covers the North Atlantic Ocean (northern sheet)
with a scale between 1:2,000,001 and 1:9,000,000.
An exception to the scale concept is the series of
position plotting sheets. which have a scale larger
than 1:2,000,000. These plotting sheets have been
included in the three-digit number category because
they cover ocean basins of 360° of longitude. Since
the Mediterranean (basin 3), the Caribbean (basin
4), and the Indian Ocean ( basin 7), for example, are
small in size an exception to the ocean basin concept
exists. There is no chart smaller in scale than
1:9,000,000 in these areas. The two-digit numbers
30 to 49 and 70 to 79 are used for special world
charts that cannot have the first digit indicating an
ocean basin, such as The Magnetic Inclination or
Dip for the Year 1965 (N.O. 30), Magnetic Varia-
tion Chart of the World for the Year 1965 (N.O.
42), and the Standard Time Zone Chart of the
World (N.O. 76).

The third category consists of clvrts with four-
digit numbers, that are nonnavigational. They are a
special-purpose chart series such as chart N.O.
5006, Chart of the World, Longitude 172 W to 15°
E; and chart N.O. 5090, Maneuvering Board,
(Small, in pads of 50).

The fourth category contains charts with five-
digit numbers. Since the charts in this category have
a scale range of 1:2,000,000 and larger, the "ocean
basin" concept loses significance. So another system
was adopted based on the world now divided into
nine regions, listed as follows:

Region

1

2

3

4

5

6

7

8

9

123
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General Area

United States and Canada

Central and South America and
Antarctica
Western Europe, Iceland, Green-
land and the Arctic
Scandinavia, Baltic and U.S.S.R.
West Africa and the Mediterranean

Indian Ocean
Australia, Indonesia and New
Zealand
Oceania

East Asia
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Each region is further subdivided into numbered
subregions. The subregions divide the world into 52
geographical areas which are assigned a two-digit
designator. ( See figure 10-12.)

The five-digit category contains all of the large-
scale charts of the world. These are the primary nau-
tical charts. The first of the five digits indicates the
region in which the chart is depicted, the -cond
digit indicates a geographical subregion within the
region, and the last three digits identify the geo-
graphical order of the chart within the subregion.

There are exceptions to the N.O. numbering
system just described, such as, Bathymetric (Bottom
Contour) and Non-Submarine Contact Charts.
These charts, at a scale larger than 1:2,000,000 do
not portray portions of a coastline, but chart parts of
the ocean basins. In view of the characteristics of
these charts, they are identified with an alphabetical
character plus four digits: The letter "B" denoting
bottom contour (BC) charts with or without Loran-
A; the letter "C" for bottom contour charts with
Loran-C information; the letter "N", non-submarine
contact (NSC) charts; the letter "M", NSC charts
containing Loran-C; and the letter "D", BC charts
with Omega information. The first two digits of these
chats describe a longitude band, and the last two
digi s describe the latitude ban!.

Combat charts also fall sl-ietirt the five-charactur
identifier. However, became of their special military
use some deviation was made to distinguish them
from regular navigational charts. Their five-
character identifier consists of the two digits indicat-
ing the region and subregion in which the chart falls,
the third character is a letter, and the final two
characters are digits identifying the geographical
sequence of the chart.

This numbering system is also applicable to nau-
tical charts produced by the National Ocean Survey
(formerly Coast and Geodetic Survey) and charts of
foreign governments which the Naval Oceano-
graphic Office maintains within its distribution
system. N.O. numbers are assigned to these charts so
that they may be filed in a logical sequence with
charts produced by the Naval Oceanographic Of-
fice.

CHARTS ON BOARD

The charts your ship has on board depend on
your ship type (CVA, DD, LST, etc.). The al-
lowance of charts for each type of ship is prepared
by taking into consideration its probable operating
range and its facilities for chart storage. For each
type of ship assigned to units of the Atlantic or
Pacific Fleets, you will find the minimum chart al-
lowance listed in the front of N.O. Pub. No. 1-PCL.

126
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Quantities designated are basic minimum al-
lowances. Your ship may carry additional charts, de-
pending on your particular area of operation or the
type or fleet commander's instructions.

NAUTICAL CHART AND PUBLICATION
CATALOGS

Nautical chart and publications may be found in-
dexed in one of the below listed catalogs. These
catalogs can provide additional information of in-
terest to the navigator that may not be found in N.O.
Pub 1-PCL,

Catalog No.

N.O. Pub 1-N
INTRODUCTION
PART I

Pub 1-N
INTRODUCTION
PART II

N.O. Pub 1-N
INTRODUCTION
PART III

N.O. Pub 1-N,
REGION 1

N.O. Pub 1-N,
REGION 2

N.O. Pub 1-N,
REGION 3

N.O. Pub 1-N,
REGION 4

N.O. Pub 1-N,
REGION 5

Consists of general informa-
tion on Charts, text and/or
graphics on limits of
regions and subregions,
small-scale charts of the
world, bottom contour, great
circle sailing and polar
charts, air/surface el ec-
troni c navigational and mi s-
cell aneous charts.

Index of sheets and dia-
grams, plotting and di splay
charts, tracking, great
circle and miscellaneous
charts.

Numerical listing of unclas-
sified charts contained in
all sections of the catalog.

United Statgs and Canada

Central and South America
and Antarctica

Western Europe, Iceland,
Greenland and the Arctic

Scandinavia, Baltic and
U.S.S.R.

West Afkca and the Mediter-
ranean

"a



CHAPTER 10CHARTS AND PUBLICATIONS

N.O. Pub 1-N,
REGION 6

N 0 Pub 1-N,
REGION

N 0. Pub 1-N,
REGION S

N.O. Pub 1-N
REGION 9

N.O. Pub 1-P

Indian Ocean

Australia, Indonesia and
New Zeal and

Oceani a

East Asia

Catalog of Publications

Suppose you are to sail from Norfolk, Va., to Sao
Luis in South America. For general planning and for
sailing the open sea between the two ports, you
would refer to Introduction, Part I to locate the ap-
propriate small-scale charts, Sailing Directions and
Light Lists. From Introduction, Part II you would
find any charts you might need for loran navigation,
and your position plotting sheets. For the large-scale
charts needed when you navigate in port, channels,
etc., you would refer to region 2.

Additions and changes to the catalogs may be
obtained from the Monthly Information Bulletins.
These bulletins contain a listing of new nautical
publications and charts and their limits, new edi-
tions, dates, prices, cancellations, and withdrawals.
All Navy ships receive a copy of these bulletins.

The Catalog of U.S. Navy Aeronautical Charts
and Related Publications, Coast and Geodetic Survey
Catalog of Aeronautical Charts and Related Publica-
tions, and DOD Catalog of Aeronautical Charts and
Flight Information Publications contain index plates
and listings of aeronautical charts and publications
and indicate the latest editions. The charts are used
principally for aeronautical navigation.

Only the latest editions of charts are issued. Cor-
rections are made on all nautical charts embodying
the necessary changes in lighting, buoyage, and
other data received in the Oceanographic Office be-
fore the charts are issued. The Notice to Mariners
number and the date through which a chart is cor-
rected are stamped in a convenient place at the bot-
tom of the chart at the time of issue. (See fig. 10-
13.) Corrections affecting charts (after the stamped
date) are published in the weekly Notice to Mariners,
copies of which may be obtained from the Naval
Oceanographic Office, Washington, D.C. 20390.

THIS CHART CORRECTED by

Naval Oceanographic Distribution Center

(location)

FOR CORRECTIONS REFERENCED IN HEAVY

BLACK TYPE THROUGH NOTICE TO MARINERS

No (month/day) (year)

Corrections referenced in regular type and
temporary corrections hove NOT been applied

(See N.M. pg. IV. para. b.)

Figure I 0-13.The Notice to Mariners stamp.
69.31

PORTFOLIO CHART LIST

The Portfolio Chart List (N.O. Pub. No. 1-PCL )
is a publication furnished by the Naval Oceano-
graphic Office to United States ships. It is issued in
two volumes; one for the Atlantic and one for the
Pacific. The ocean of operation determines which
volume is issued to a particular ship. This publica-
tion contains a complete list of charts, by portfolio,
arranged according to their N.O. numbers. The
basic minimum N.O. charts and publication al-
lowance listed for active vessels assigned to the
Pacific or Atlantic Fleets are listed in Section 6
labeled For Official Use Only. Each ship may carry
additional charts, depending on the particular area
of operation, or according to instructions from type
or fleet commanders.

The Portfolio Chart List is intended as a guide in
selection and stowage of nautical charts aboard ship,
and provides a ready reference to the grouping by
geographic sequence of the charts in the various
portfolios. Most of the necessary information con-
cerning charts, such as chart number, edition
number and date, and title required by a mariner in
establishing a chart correction card system, is in-
cluded within this publication.

OTHER U.S. AGENCY CHARTS

For nautical charts produced and sold by Na-
tional Ocean Survey and loran charts produced by
U.S. Air Force, reference must be made to their

I27A e
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catalogs. The catalogs may be issued by Naval
i7):-;-!anographic Office to U.S. Navy and other

horized users. All other users may obtain these
catalogs from the Director, National Ocean Survey
(N.O.A.A.). Washington Science Center, Rockville,
Md. 20852.

For nautical charts of the Great Lakes, reference
siould be made to the U.S. Lake Survey Catalog.
This catalog may be issued by the Naval Oceano-
graphic Office to the U.S. Navy and other
authorized users. All other users may obtain this
catalog from the National Ocean Survey
(N.O.A.A.), Lake Survey Center, 630 Federal
Building and Courthouse, Detroit, Michigan 48226.

COAST PILOT AND SAILING DIRECTIONS

Similar information is given in United States
Coast Pilot (C. & G.S.) and Sz,Ang Directions
(Oceanographic Office). Whereas Coast Pilot ap-
plies to the United States and its possessions, Sailing
Directions pertains to the rest of the world. New
volumes are issued from time to time. Examples
from these publications are shown in figures 10-14

and 10-15, Typical information in both publications
includes appearance of coastline (mountairm land-
marks, visible foliage. etc.); navigational aids in
general; local weather conditions; tides and cur-
rents; local rules of the road. if any; bridgestype
and clearance; anchorage facilities: repair facilities;
availability of fuel and provisions; transportation
service ashore; and local industries.

In addition to the preceding information, Sailing
Directions offers instructions for using charts.
descriptions of aids to navigation, and, in appen-
dices, tables like the following: list of principal ports,
with particulars (such as depth), list of ports with
facilities for underwater repairs, and meteorological
tables.

Note: Under a new concept the 70 volume
existing Sailing Directions are being replaced 43
publications; nameiy, 35 new graphic Sailing
Directions (Enroute) and eight new Sailing
Directions ( Planning Guide ).

Each of the 35 volumes of Sailing Directions
(Enroute) will be divided into numbered sectors.
For example, each volume of the Mediterranean
Sailing Directions (Enroute) will be divided into 20

THE BAHAMA ISLANDS

inhabited, form part of a dependency of Ja-
maica (sec. 1-1) with the seat of the dependency
government at Grand Turk (sec. 30-25).

West Caicos Island (21°40' N., nozs'
on the western end of Caicos Bank, is 61/2 miles
long, north to south, and attains a height of 50
feet. The western side of the island is fringed
by a steep-to shorebank that extends about 200
yards offshore. Southwest Point, the south-
western extremity of the island, is fronted by
a shorebank that extends about % mile offshore.

Caution must be exercised when approaching
West Caicos Island at night or in thick weather
and also early in the morning when the island
is sometimes enveloped in a mist.

Anchorage can be taken in 8 fathoms about
200 yards westward of some conspicuous ruins
on the middle of the western side of the island.
Anchorage can also be taken in 5 or 6 fathoms
in Clearsand Road off the southern side of West
Caicos Island. Clearsand Road is sheltered
from winds northward of west and from the

mWg."1111

Providenciales Island, 5 miles northeast-
ward of West Caicos Island, lies on the north-
western side of Caicos Bank. Near its center
this island is 280 feet high. South Bluff, the
southwestern extremity of the island, is a bold,
white, rocky bluff. From South Bluff the west-
ern side of Providenciales Island trends about
71/2 miles irregularly northward to the northern
end of the island and forms two bays. The
southern of these is fronted by West Reef, and
the northern is fronted by a shorebank that ex-
tends less than 1 mile offshore. Malcolm Road
is an anchorage on the latter shorebank.

A detached bank, with depths of 10 to 15
fathoms, has been reported (1929) to lie about
21/2 miles offshore nearly 4 miles south-south-
westward of the northern extremity of Provi-
denciales Island.

The northern extremity of Providenciales
Island is a moderately high, peaked hill, sur-
mounted by a pile of stones. This hill falls to
a low point. A reef, with shoal depths close

Figure 10-14. Sample taken horn Sailing Directions.
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.

6. DELAWARE DAY

The oil ;toil chemical ee harass on the northeast side of
the tool-hi, to Rig Timber Creek have depths of ab.olt

feet at their faces. Abort. here. the creek is little turd
except by pleasure craft. Several repair cads are along
tile creek. the 17:rge,t of which eat' haul out boats up to
411 feet in length. for hull and engine repairs Availrlde
supplies int-hide gasoline, water, arid

Gloucester City. on the east side of Delaware ,ver
iCt.5 tulles :Move the I telaware Capes, is the site of large
manufacturing plants. The waterfront is 1.3 miles long
:Ind the depths at most of the wharves range from 5 to 15
feet. but. there are wharves with depths of 30 feet or more
it the raves. Coast Guard Rase is about midway along
the waterfront The correw iciocity Is :! I off

Hucester City.
"(Ireton Creek. on the east side of Delaware Ricer 84

miles above the Capes, forms the boundary between
Gioneester City and Camden. Navigation is Mocked 500
yards above the mouth by lox-fixed bridges. The creek
uas depths of 3(1 feet or more between the wharves of is
shipbuilding plant on each side.

Camden, New Jersey, on the east hank of Delaware
River 86.5 miles above the Delaware Capes, is an im-
portant manufacturing and shipbuilding venter directly
opposite Philadelphia, with which its industrial and ship-
ping setivities are elosely allied. The South Jersey Port
Commis:don, with headquarters at Camden, has jurisdic-
tion over the New Jersey ports bordering Delaware

:It the face. on the maimeha mud side of the island.
The channel between I'etty Island and the New 3erso

mainland has a controlling depth of al.mi 12 feet from
rasa to end. and IS used principally by vessels bound to or
from Os...er I. fiver: both entrances are marked by buoys.
The railroad iiridge over the northeastern end of the
channel lots a bascule span with a clearance of 12 feet :
wee 203.225 Chapter 2, for drawspan regulations.

Cooper Riser empties into the south side of the channel
bark of Petty Island 0.6 mile above the southwest en-
tronee. The lower part of the river carries a substantial
trait,. in petroleum products and sand and gravel. awl
ernslusi rock. in lime 1's,.11, the vont roll iug iblith was

fart lu the dredged channel from the entrante to the
head of the project. The ehannel through the flats at
the unrui h is narked by buoys.

Pour drawbridges cross the river between the mouth
and the head of the project I'dinifnum clearance is 4
feet, at the two bridges about a mile above the mouth:
minimum width is at the highway bridge about 0.4 mile
above the mouth where the swingspan has a width of 20
feet in the east draw.

The mean range of tide is 5.9 feet In the entrants. to
Cooper River. The prinripal wharves along the river
have depths of 0 to 12 feet alongside. Two marine rail.
ways are just inside the mouth of the river. The railway
on the east hank can haul out boats up to 50 feet in
length; storage can he arranged and gasoline and fresh

Figure 10-15. Sanple taken from Coast Pilot, Atlantic Coast.

sectors. A portion of a typical table of contents in-
dicating only the subdivisions for Sector 1 is illus-
trated below:

Sailing Directions (Enroute)

Table of Contents

SECTOR 1West Point to East Point
Chart Information Index: Gazetteer
Coastal Winds & Currents
Outer Dangers
Coastal Features
Anchorages (Coastal)
Major Ports

Directions; Landmarks; Navaids; Depths;
Limitations; Restrictions; Pilotage;
Regulations; Winds; Tides; Currents;
Anchorages

129
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Each of the eight Sailing Directions (Planning
Guide) will contain five chapters, the titles of which
are shown in the following list.

Sailing Directions (Planning Guide)

Chapter

1. Countries

2. Ocean Basin
Environment

3. Danger Areas

Info. ,Covered

Governments, Regulations,
Search & Rescue, Communi-
cations

Oceanography, Climatology
Magnetic Disturbances

Operating Areas, Firing Areas,
Reference Guide to Warnings

NM No. 1
NEMEDRI, DAPAC
Charts
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h-ip! r r(

-i. Ocean h' uizs Route Chart & Text.
Traffic Separation Schemes

5. Navaid Sy stems Electronic Navigation
Systems, Systems of Lights
& Buoyage

nlar, d e..."11 the, planning guide and the
enroute publications of the sailing directiofis for the
Mediterranean Sea area will be issued to the fleet
during June 1971. Publication of all of the remaining
planning guides and enroute sailing directions
should be completed prior tk., 1 January- 1977.

Coast Pilot, besides its standard information on
United States ports and waterways, contains descrip-
tions of ports and harbors; pilot information;
quarantine and marine hospital information; Coast
Guard stations; radio services; distances and
bearings; time signals; atmospheric pressure, tem-
perature, and wind tables; rules of the road; instruc-
tions in case of shipwreck; and general harbor regu-
lations.

LIGHT LISTS

Use of light lists as a navigational aid is described
in chapter 8 of this book.

The Oceanographic Office publication List of
Lights contains detailed information on the location
and characteristics of every light in the world not
located in the United States or possessions. Brief
descriptions of lighthouses and fog signals ale in-
cluded. List of Lights is published in seven volumes,
and they are corrected by change pages as necssa-
ry. A sample page from a current issue is reproduced
in figure 10-16.

Information on lights located on the continental
coasts of the United States or its possessions, or in
any of the United States inland waterways, is
promulgated in Light Lists published by the United
States Coast Guard.

AVIATION CHARTS

All naval air stations, facilities, and aircraft ten-
ders keep a permanent file of one set of aviation
charts and publications for the areas in which their
aircraft may be called upon to operate. A complete
file of DOD Aeronautical Chart Updating Manual
(CHUM), DOD Aeronautical Chart Bulletin, and

DOD Aeronautical Chart Bulletin Dige.st must he
maintained by each of the aforementioned activities.

The CHUM is pub,i,hed monthly and the latest
edition always supersedes that of the pre. ious
month. The Aeronautic-al Chart Bulletin is published
monthly and should be accumulated for 6 months
until they .arc superseUed by the DOD Aeronautical
Chart Bulletin Digest.

The permanent file of a- 7

.=1ILL kept up to uate at all
reflecting all pertinent changes as published

in the CHUM. The same general principles of cor-
rection apply as are employed in nautical charts.

PILOT CHARTS

Pilot charts, prepared by the Oceanographic Of-
fice, are rather curiously named. They :Are small-
scale charts of large areas, thus they are of little use
in actual piloting. Nevertheless, they are invaluable
to navigators. They present, in graphic form, a
complete review of the hydrographic, navigational,
and meteorological situation in a given area. In-
cluded is information concerning average winds,
tides, currents, and barometer readings; frequency
of storms, calms, or fog; possibility of the presence
of ice, wrecks, or olls.tt dangers; and location of
ocean station vessels. Lines of equal magnetic varia-
tion are given for each full degree of variation. In-
dicated also are the shortest and safest routes
between principal ports.

Pilot Chart of the North Atlantic Ocean and Pilot
Chart of the North Pacific Ocean are issued monthly
by the Oceanographic Office. Other pilot charts are
published in atlas form for the Northern North At-
lantic Ocean, the South Atlantic Ocean and Central
American Waters, and for the South Pacific and In-
dian Oceans.

MONTHLY INFORMATION BULLETIN

The Monthly Information Bulletin, issued by the
Oceanographic Office, is aimed chiefly at cor-
rections to the index catalogs and the Portfolio Chart
List. Its main object is to advise naval ships, branch
Oceanographic Offices, and other activities on such
matters as the issue of new charts, new plotting
sheets, and other publications, cancellations of old
issues, and new editions of Sailing Directions. Spe-
cial notices also appear in the Bulletin.

HANDLING CHARTS

Correcting, stowing, and keeping an accurate file
on charts account for much of a Quartermaster's

130
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SOUTH PACIFIC ISLANDS

COOK ISLANDS (BR.)*
5695 Ungava Island 11 55 F. W 190 Radio mast. 25. theasic.n4/.

K 4568 157 58

Rarotonga Island:
5700 --Beacon, front .. 21121 F. R 4 Black and white beacon

K 4561 159 46

5700.1 ---Rear 980 yards. 162 21 12 FI.W 170 1 White beacon Visible 118' 213.
4562 from front. 159 46 period 5' I A F. R. light is shown from the

s. Aructure.

5710 --Avarua Harbor. on wharf, 21 12 F. R 2 Occasional.
4552 front. 159 47

5720 ---Rear. 177 from front. F. R Occasional.
4554 A G. light is shown on pier

when mail steamer is
expected.

5730 Avatiu, 110 yards 255' F. G
from pier head.

5740 Aviation Light, on 21 12 F. W 145 Obscured on bearings less
4564 radio mast. 159 49 than 49*.

Reporters/ risible 15 miles.

5750 Maina, Aitutaki 18 5; Gp. Fl. W. (ZI 47 11 Black lattice tower ..... Visible 296
K 4570 159 48 . period 15

5760 Rakahanga (Reirson Island). 10 03 F. W 23 4 Tubular steel structure; Occasional.
161 06 23

PHOENIX ISLANDS:
5770 Canton (Musick) Island 2 49 Fl. W 28 9 White cylindrical stone Obscured from 273 to 283.

K 4'84 (U.S.). S. side of
entrance to lagoon.

171 43 period 4'
II. 0. 4° ec. 3.6°

tower; 26.

Cp. 200
5780 --NW. end AVIATION 246 A/t. FL W., G '40 Towr; 40

K 4786 LIGHT. 171 44 period 10°

5790 Boat Channel, on coral 249 Fl. M 13 White house on concrete
K 4785 bank. 171 43 period

fl 0, ec. 3.6°
base.

SAMOA ISLANDS:
saoo Aunuu Island, N. side .... 14 17 Fl. W 271 14 White square pyramidal Oosc. when within 1 mile of

K 4588 U. 170 33 period 3°
fl. O. ec. 2.7°

structure; 24. island 20' 35.
Visible west of Cape

Cp. 900 Matatula over the land when
outside of 2 miles from
Tutuila Island up to a
bearing of 155*.

Figure 10-16. Sample from Light Lists.
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dqty. It could be ft time job on a ship using unary
charts.

STOWING CHARTS

Within the portfolio system. charts are arranged
and numbered in a geogiaphical sequence which
provides for systematic stowage of charts aboard
ship. With the exception of Portfolios WA and vvp.
the remaining 52 portfolios are composed of charts
at a scale of 1:2,000,000 and larger. To establish a
logical numbering system within the geographical
subregions (portfolios) a worldwide skelton grid
framework of coastal charts was laid out at a scale of
1:250,000. This skelton series is used as basic
coverage for the numbering except in areas where a
coordinated series at about this scale currently ex-
ists. An example of an exception is the coast of Nor-
way where a coordinated series of 1:200,000 coastal
charts are in existence. Within each region, the geo-
graphical subregions (portfolios) are numbered
counterclockwise around the continents, and within
each subregion the basic (1:250,000 skelton) series
is also numbered counterclockwise around the con-
tinents. The skelton coverage is assigned generally
every twentieth digit, except that the first 40 tiurti--
bers in each subregion dire reserved for smaller-scale
coverage. Charts with scale's larger than the skelton
1:250,000 coverage are assigned one of the 19 num-
bers following the number assigned to the skelton
sheet within which it falls, Thus, the last three
digits of a five-digit numbered chart identify the
chart in geographical order within the subregion
or portfolio, with many numbers left unused so
that charts produced in the future may be placed
within this same geographical order.

Arrangment of charts within a portfolio begins
with the smaller-scale coverage of charts; that is all
charts at a scale smaller than 1:250,000 covering the
portfolio are assigned initially. Therefore, these will
be the first chart numbers within a portfolio. (The
first 40 numbers, 000-039 are used for this purpose.)
The skelton series (1:250,000) then comes into
prominence beginning with the last three digits of a
chart numbered 040 and continuing with 060, 100,
etc. until all coverage within a portfolio area is in-
cluded. Charts at scales larger than 1:250,000 are
then numbered within the skelton series such as 041,
042, 061, 062, 081, 082, 101, 102, etc. Within this
scheme it is readily apparent that chart numbers will
not be listed in a strict numerical sense of using all
digits as provision is made to include future charts
into the scheme without having to establish a suffix
to a chart number. In addition to charts produced or

reproduced by N avl Oceanographic Office. the Na-
tional Ocean ( forme-ly USC & GSi. and
foreign charts stocked within the Sava; Oceano-
graphic Distribution System arc al o identified with
an N.O. number so that all charts fall within the
portfolio format.

Charts must he stowed in an orderly manner in
the compartments or drawers specially designed for
the purpose. They should always be laid flat. It may
be necessary to fold some charts, but they must
never be rolled. When folding is necessary. try to fol-
low the original folds. Special precautions must be
taken to prevent curling at the edges.

It is a good idea to have a list of the charts con-
taiaed in your portfolios. To make sure you still have
all the charts on the list, occasionally check the
charts in the portfolios against this list.

CORRECTING CHARTS

Oceanogr phic Office publications mentioned
thus far are published at more or less widely
separated intervals. As a result, prorisions must he
made for keeping mariners apprised of changes in
hydrogranhic ondittions as soon as possible after
they occur.

The principal medium for distributing cor-
rections to charts, light lists, and other Oceano-
graphic publications is Notice to Mariners. One or
more copies are distributed to each naval vessel,
Each notice is divided into four sections. Duplicate
pages in two separate sets are provided in section IV.
Pages in the first set, which are printed on both
sides, should remain intact to form a permanent
record of Notice to Mariners for future reference.
Pages in the second set are printed on only one side.
These pages are intended to be detached and ap-
pended to the pages of the affected publications.

Supplementi to Coast Pilots and looseleaf
changes to Sailing Directions, issued periodically,
contain all the corrections from Notice to Mariners
and other sources received since the issue date of
either the publication itself or the previous supple-
ment or change.

PROCEDURE FOR CHART CORRECTION

The charilpublication correction record card
system was established for the purposes of fulfilling
the requirements of the U.S Navy Regulations Arti-
cles 0751-2(b) and 0930.1(f); for conserving the use
of nautical charts and publications, and for reducing
the amount of the chart correction work aboard
ship.
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CHAPTER 10-CHARTS AND PUBLICATIONS

sEcTu. IN I 1

CHARTS AND PUBLICATIONS- AFFECTED BY PARA-
GRAPHS IN THIS NOTICE TO MARINERS

1. Chart-. affreted.-Tie f11,,ivinz: lists ineltale every chart affected by this
N,thi to Charts are shown in both heavy and regular type tc
Pd.rt.<1o.ria n it h netual N.M. paragraphs. These lists are intended primarily
for updating 1.?:e Chart/Publication Carrecilon Record Cards (NCO 5610/2).

Chartc .kfl'octed

1.4.0 Chart No. n.0. or C. 1: ti chart No. 1.:Itatcrai,h No.

93540_ 11.0. 6211 - . 912.
94027_ 11.0 1101I(.5194 901,
95165 _ _____ _ 11 0. 3256 911-
95261 11.0. 6150 910.
953211 11.0. 13:18 _____ _ _ _ _ _ 1109.
95321 11.0. 2447_ 900.
97005_ 11.(1.51911 0117.
97060 11.0. 2726 907.
97062 ______ . ___ 11.0.2190 907.
97140 H.O. 27;14 908.
97142.. II.O. 546G 908.
97227_ ______ ___ 11.0.5217 903.
97260 11.0. 5316 904, 905.
97261 11.0. 2741 905, 906.
97261 H.O. 2741 904.
97267 11.0. 2254 905.
97268 11.0. 6089 906.
97320 II.O. 6392 900.
97340 11.0. 6146 900.
97360 11.0. 6147 901.
97412 11.0. 2305 902.
97440 11.0. 5302 901.
97460 H.O. 5303 899.
97461 H.O. 2338 899.
110903 1-1.0. BC903 834.

A

10(907)71. Area 1.--JA1'AN-IlonItu-Ent=t
pronelt-Ligitt eltanged.-To Alt. (p. Pl. It. G. (2)
38'17.5' N., 141 °05.3' E.

Charts: N.O. 97062 (11.0. 2190), N.O. 97060 (IL
5490).

11.0. Pub. 112, No. 4930.

coast-Shiognma Ko ap-
20 arc. 207 ft. 21 miles, in

6(191), Tokyo, 71.)
0. 2726), N.O. 97005 (11.0

B

Figure 10-17. -Excerpts from Notice to Mariners
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QUARTERMASTER 3 &

Each chart onboard will have a chart correction
card on file. With the chart correction card system.
only the charts in current use in the operating area
of your ship must be kept up to date at all times.
Corrections are not made to other charts until the
charts are needed. If a chart is uncorrected, a
notation is made on the card. The entry gives the
notice to mariner's number, paragraph number, and
page number. When a chart is corrected, the date
and the initials of the person who corrected the
chart are entered in the prescribed space on the
card.

Chart Correction List

Near the front of every Notice to Mariners is a
chart correction list. (See fig. 10-17A). Some charts
and publications are referenced in heavy black type
and some are not. The charts referenced by heavy
black type are those charts normally required to
navigate the area in which the information pertains.
Corrections to these charts are of primary concern
because they are important to safe navigation. On
the other hand, those charts and publications not
referenced in heavy black tyix: require a suitable an-
notation indicating that corrections have not been
entered, and that such charts and publications are
not to be used cor navigational purposes until cor-
rections are made.

Annotations are not a substitute for the actual
correction of charts and publications when they are
to be used for navigational purposes. Figure :0-17B
shows a correction paragraph from a Notice to
Mariners.

Note.--The heavy black type designation on
charts to be corrected before using is an advisor:
service only and in no way relieves users of the
responsibility for correcting all referenced charts be-
fore they are used for navigation.

Application of information in the Notice to
Mariners is the responsibility of the user.

Before changing any chart you should go through
the chart/pub correction record ( NAVOCEANO
5610/2) cards (fig. 10-18) and remove those af-
fected by that particular notice. After withdrawing
the cards corresponding to the number entered on
the chart correction list, you are ready to enter the
necessary data on the cards. Prepare a card for each
chart/publication, inserting the following informa-
tion:

N.O. Chart/Pub Number (e.g., N.O. 97060)
Portfolio (e.g., A97)
Edition No/Date (e.g., 1/Jan 1945)
Classification (e.g., "U" for Unclassified)
Price ($1.70)
Latest Notice to Mariners through which the

chart is corrected (e.g., 25-1970 or 25/70)
Title of Chart/Publication. If title is too long,

use a short, abbreviated descriptive title.
NOTE: In correcting charts which have accu-

mulated numerous corrections, it is more
practical to make the latest correction first
and work backwards, as late corrections
may cancel or alter earlier corrections.

Upon receipt of a new chart and/or a new edi-
tion, a new card should be made, so that the card
will show only those corrections ( including tempora-

N.O. CHART/PUB. NO. PORTFOLIO NO,

9706p I97
EDITICN NO./DATE

1/Jan 1945
CLASS. PRICE

U 1.70
CORRECTED THRU N. TO M., NO./YR. OR PUB. CHANGES

25/70
TITLE

:alida KO TO ISHINONC.KI WAN
MARK PARAGRAPH WITH ASTERISK (1 IF APPLICABLE
CHART OP PUB. IS DESIGNATED IN HEAVY BLACK TYPE

APPLICABLE NOTICE TO MARINER PARAGRAPHS
NO. /PARAGRAPH/
it:R.

PARAGRAPH

NUMBER'
PAGE

NO.

CORRECTION
MADE

'NU.

1 y R.

PARAGRAPH
NUMBER

PAGE

NO.

CORRECTION
MAD!.. NO/

/ YR.
PARAGRAPH

NUMBER
PAGE

NO.

CORRECTION

.41't,!,- ,,,o A -r- LMA r A .

0 907 M MO/ Will
IPV

11111111.1114". '-----...--.-'

d'l
CHART /PUB. CORRECTION RECORD NCWNA%0CCANOE6I 0/2 IRCv. 10.701

Figure 10-18.-Chart/Pub. Correction record
(NAVOCEANO 5610/2). 69.36
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CHAPTER 10CHARTS AND PUBLICATIONS

ry changes) which have been published since the
date to which the chart was corrected by the Naval
Oceanographic Office. Temporary changes are not
incorporated in new editions of charts and must be
carried forward from old editions. Consult the first
issue of the month in the Notice to Mariners for out-
standing temporary corrections. At the end of each
quarter for that quarterly period, the Naval Oceano-
graphic Office will include in the Notice to Mariners
a "Chart Correction List" containing all effective
Notice to Mariners corrections to charts. The list for
Navy Notice to Mariners corrections will be
published annually. These lists should be checked
against the cards to assure that all corrections have
been entered.

Chart/Publication Correction Record Card

The card is designed for use in recording all
Notice to Mariners corrections affecting charts and
publications held onboard. With this record, only
the charts and publications of the operating area
need to be corrected. Charts and publications not
immediately required may be updated as areas of
operations change. Holders of nautical material
must ensure that a card record is maintained for
Notice to Mariners corrections to all charts and
publications carried aboard, with actual corrections
being made on those charts and publications prior to
being used for navigational purposes. When the cor-
rection record cards are established for the charts
and publications. The following procedures should
be followed in maintaining the system.

Where corrections have been made aboard ship
since the chart was received, the Notice to Mariners
number, year and paragraph number should be en-
tered on the card. If more than one paragraph
number is listed, use a separate line for each para-
graph number.

Included in each Notice to Mariners is a listing of
charts temperarily affected by information in the
specific Notice to Mariners. These temporary
changes show chart and paragraph numbers which
will be made to the correction record card in pencil.
A summary of all outstanding temporary changes is
published quarterly in the Notice to Mariners. After
all entries have been made on the cards, the applica-
ble corrections from Notice to Mariners should be
plotted on those charts which are in active use. En-
tries are to be made on the corresponding correction
cards to show the date of the person who made the
correction. The commanding officer of the ship will
determine which charts are to be kept corrected to
date.

2

Chart Correction Techniques

After a little practice on obsolete charts, cor-
rections to printed information on nautical charts
can be made neatly and quickly. These corrections
become a permanent part of the chart and may in-
volve the safety of the ship, therefore, they must be
made in ink so they will not be accidently erased
when cleaning the chart after use. The only instru-
ments necessary to correct charts are several high
quality ballpoint pens or central feed technical foun-
tain pens, a variety of stick or pencil-type
and an erasing shield.

erasers,

Frequently, the first step in correcting a chart is
to erase that part of the charted information that will
be changed. To erase an inked line, rest the chart on
a smooth surface. The top of a chart table is well
suited for this, but if an improvised surface is
needed, place the areas to be erased over a large
smooth hard surface. Erase in a back and forth mo-
tion with an abrasive eraser. This will remove most
of the ink. To preserve the quality of the paper's sur-
face, remove the remainder of the ink with a
nonabrasive eraser. Most typewriter erasers are very
abrasive and general erasers are mildly abrasive. A
sharp penknife or razor blade used to erase can be a
valuable tool in the hands of an experienced
draftsman, but poor handling of a knife can quickly
ruin a chart. Rubbing of an erased surface with an
ivory or bone burnishing tool, or even the thumb
nail, may improve its inking qualities. The ink from a
conventional lettering or drafting pen tends to
feather to a degree depending on the condition of
the erased surface. Normally, a ballpoint pen with a
fine point feathers less and eliminates the possibility
of ink smears. Another advantage of the ballpoint is
the variety of colored inks available. Although black
is the principle color used in chart correction work,
other colors such as green, purple, magenta, or blue
may be occasionally needed.

All heavy type referenced on charts are to be
corrected in ink. Temporary corrections affecting
aids to navigation, are to be made in pencil. For those
referenced charts that are not shown in heavy type,
it is suggested that suitable annotations be made to
the charts and publications affected. This is espe-
cially applicable to those mariners engaged in spe-
cialized operations.

The amount and character of information to be
inserted on a chart is to be in accordance with that
already printed on such charts. For example:



QUARTERMASTER 3 & 2

* On the coast charts, full particulars of lights
and fog signals are to be inserted where
possible, omitting minor details of lights
and fog signals of harbors- However, inner
harbor buoys and beacons are not to be in-
serted.

* On charts of smaller scale than coast charts,
insert only the outer buoys. Lights and fog
signals of harbors are not to be inserted,
and particulars of other lights and fog
signals are to be lessened as the scale of the
chart decreases, omitting details in the fol-
lowing order.
(1) For lights:

Height, Period, Number in Group, Ab-
1te6d.tions for Visibility and Miles
a. Gp Fl R (3) 10 sec 85 Ft 10M
b. Gp Fl R (3) 10 sec 10M
c. Gp Fl R (3) 10M
d. Gp Fl R 10M
e. Gp Fl R 10M

(2) Fog signals, thus:
a. Fog Siren
b, (F. S.)

* On ocean charts, only lights visible 15 miles or
more are to be inserted, unless otherwise
stated on the chart, and then only their
characteristics, color,' and visibility, thus:

Alt Gp 16 Oce R 18 F 15

No period is to be inserted against a light buoy,
thus:

FL, FL R, FL G, etc.

Corrections in writing should be kept as much as
possible clear of the water, unless the objects
referred to are on the water.

When inserting written corrections, care must be
taken not to obliterate any of the other information
already on the chart.

When "notes" are to be inserted (such as cau-
tionary, tidal, etc.) they should be written in a con-
venient but conspicuous place, where they will not
interfere with any other details.

The year and number of every Notice to Marines
from which corrections have been made are to be
entered in ink at the lower left-hand corner of the
charts, thus: "1968-6, 9, 18." Temporary changes
should be made in pencil.

Charts Under Red Lights

Red has been selected as the preferred color for
night lighting. This red color effect may be attained
by the use of red bulbs, red shields or filters, or by
the use of red goggles. The use of red lights seriously
affects the legibility of charts as the huff, orange and
red colors are all invisible under red lighting. The
Naval Oceanographic Office has met this situation
through the use on charts of gray, magenta, purple,
and blue. These colors appear as different shades,
not as different colors, under the red light. Caution
should be exercised in using the old charts under red
light. If there are any vital features shown on the
charts in red, orange, and yellow colors, it will be
necessary to redraw them in some color that will
show such as blue, green, brown, or purple, The use
of red ink °I. red pencil should be avoided.

DEFINITIONS

In your work with charts, and entering cor-
rections, you will need to be familiar with the follow-
ing definitions.

Cancel: A chart or publication removed from
publication permanently. Existing plates are
destroyed and Notice to Mariners cor-
rections no longer are published.

Withdrawn: A chart or publication removed
from issue temporarily or indefinitely with
the intention of replacing it at a future date.

Discontinued: A foreign chart, emergency-
reprociuced, or any other chart or publica-
tion not published by the Oceanographic
Office, which is removed from issue per-
mziently. Existing plates are destroyed and
Notice to Mariners corrections no longer
are published.

Make sure that canceled and withdrawn charts
are destroyed, but check with your navigator before
destroying them.

ORDERING CHARTS

Ships of the Pacific Fleet are requested to ad-
dress their requisitions for charts to the Naval
Oceanographic Distribution Center, Clearfield,
Utah 84016. Ships of the Atlantic Fleet send their
requisitions to the Naval Oceanographic Distribu-
tion Center, 5801 Tabor Avenue, Philadelphia,
Pennsylvania 19120. If an emergency arises, as when
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a ship receives orders on short notice, address the
requisitions to the nearest Branch Oceanographic
Office.

All requests for complete portfolios and in-
dividual charts should be submitted by the Naviga-
tor, in accordance with the current
OCEANAVINST 5604.1, on DD Form 1149 (fig.
10-19) to the supporting Naval Oceanographic Dis-
tribution Center. All requests must bear an ap-
propriate issue priority designator assigned in ac-
cordance with the current OPNAVINST 4614.1,
and must be signed by the commanding officer or an
authorized representative.

Assignment of Priorities to Requisitions

Naval activities and units submitting requests for
charts. maps, and publications must assign priorities
in accord nee with OPNAVINST 4614.1. Requests
for charts and publications which contain unrealistic
priorities interfere with the service capabilities of
the Naval Oceanographic Distribution System. Basi-
cally, the assignment of a priority to a requisition is
dependent upon the status of the unit which within
the instruction is referred to as "force activity
designator" (FAD), and the urgency (or degree) of
need at the time a requisition is prepared. These
terms are illustratzd and described as follows:

deployment, or required on a more urgent
basis than routine stock replenishment, or
required to replenish stock during deploy-
ment.

DMaterial required for initial outfitting and
filling of allowances, and other routine
replenishment and filling of allowance list
requirements.

It is simple to obtain your force activity designa-
tor and to determine your urgency (degree) of need.
By definition of purpose as defined, most require-
ments fit FAD IV or V and Category D for degree of
need.

A priority 19 or 20 should cover most require-
ments for navigational charts or publication. There
should seldom be a need for a priority higher than
16. Priorities higher than 11 should be used only in
true emergencies. The table below indicates the
maximum delivery time associated with the range of
priorities:

Priority Conus (Days) Overseas (Days)

01-03
04-08
09-15
16-20

5
8

20
30

7
15
45
60

Force Activity Designator

I Combat
II Positioned
III Ready
IV Reserve/Support
V Other

Urgency of Need

AB C D
1 4 11 16
2 5 12 17
3 6 13 18
7 9 14 19
8 10 15 20

Note: These are maximum delivery times
established for supply support. Routine
map/chart requests are normally filled
(delivered to the consumer) in about 10-15
days even for priority 20 requests, since
most requisitions do not involve bulk ship-
ments and are filled via the U.S. Postal
System. Bulk shipments may take
somewhat longer to deliver, subject to

The "urgency of need" is defined as follows:
AAn emergency requirement for weapons,

equipment, or material without which the
ship cannot perform to mission or work
stoppages are immediate.

BItems required for immediate end use, the
lack of which will impair the operational
capability of the ship, or the ship can
operate only temporarily or with lessened
efficiency and effectiveness.

CMaterial required immediately to repair or
replace collateral or administrative system
equipment not essential to the effectiveness
of the ship, or required to meet a scheduled

transportation limitations.
Do not order any publications from an Oceano-

graphic Office not issued by that office. Copies of
the Nautical Almanac, Air Almanac, and the Amer-
ican Ephermeris and Nautical Almanac, for instance,
are ordered from the Naval Observatory. The Watch
Officer's Guide, Knight's Modern Seamanship, Dut-
ton's Navigation and Piloting, and Mixter's Primer of
Navigation are ordered from the Library Division of
the Bureau of Naval Personnel instead of from the
Oceanographic Office.

CLASSIFIED CHARTS AND PUBLICATIONS

Classified charts and publications must be han-
dled and stowed in accordance with provisions of

138
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CHAPTER 10CHARTS AND PUBLICATIONS

the Department of the Navy Security Manual for
Classified Information, OpNavinst 5510.1C. The fol-
iowing pertinent points should be adhered to in con-
nection with handling and stowing classified charts
and publications.

* Only persons with the necessary security
clearance and a definite need to know
should be granted access to the informa-
tion.

* When classified material is not under the
direct observation of an authorized person,

it must be locked up or given equivalent
protection.

* Charts must be stowed in locked drawers.
Publications must be stowed in locked safes
or cabinets.

* Money, jewels, or other valuables must never
be stowed in containers used for stowing
classified material.

* Combinations (or keys) to safes or locks must
be accessible only to persons whose official
duties require access to the material in the
containers..



QUARTERMASTER 3 & 2

Nautical Chart Symbols

The following printed insert, figure 10-20, is a
reprint of Nautical Chart Symbols and Abbrevia-
tions, published by the U. S. Department of Com-
merce, Coast and Geodetic Survey.

140
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GENERA L PENI A RKS

('hart contains the Standard Sy 1111H dS and abbreviations which have boen approved for
use un Haut ical charts published by the ['lilted States of America.

Symbas and eildirepiations shown on Chart Ni). I apply to the regular nautical charts and may
differ from those shown on certain reproductions and special charts. Symbols and abbreviations on
certain reproductions and on foreign charts may be interpreted by reference to the Symbol Sheet or
Chart No. 1 of the originating country.

Trews, Curd abbreviations are numbered in accordance with a standard form approved
by a Resolution of the Sixth International Hydrographic Conference. 1952.

Vert lea! figures indicate those items %Olene the symbol and abbreviation are in accordance
with the Resolutions of the International Hydrographie Conferences,

Slanting figures indicate no International Hydrographic Bureau symbol adopted.
Slanting figures underscored indicate U.S.A. and I.H.B. symbols do not agree.
Slanting .figares asterisked indicate no U.S.A. symbol adopted.
Au up-to-date compilation of symbols and abbreviations approved by resolutions of the Inter-

national Hydrographic Conference is not currently available. Use of I.H.B. approved symbols and
abbreviations by member nations is not mandatory.

Slanting letters in parentheses indicate that the items are in addition to those shown on the
approved standard form. ---

(Vors,are optional for characterizing various features and areas on the charts.
lettering sghts andcapitalization as used on ('hart No. I are not always rigidly adhered to on

the charts.
Lot/gilt/o/c:: are referred to the Meridian of Greenwich.
Smiles are computed on the middle latinule of each chart, or on the middle latitude of a series

of charts.
Buildings - A conspicuous feature (m a building may be shown by a landmark symbol with

descriptive note ( See I-n & L-63), Prominent buildings that are of assistance to the mariner are
crosshatched ( Ste - 3a, 5. 47 & 66).

Shoreline is the line of Mean High Water, except in marsh or mangrove areas, where the outer
edgy of vegetation (berm line) is used. A heavy, line (A-9) is used to represent a firm shoreline. A
light. line (A-7) represents a berm line.

Heights of land and conspicuous objects are given in feet above Mean High Water, unless
otherwise stated in (he title of the chart.

Depth Contours and Soundings may be shown in metors on charts of foreign waters.
Visibility of a light is in nautical miles for an observer's eye 15 feet above water level.
Buoys and Beacons On entering a channel from seaward. buoys on starboard side are red

with even numbers, on port side black with odd numbers. Lights on buoys on starboard side of channel
are red or hite..on port side white or green. Mid-channel buoys have black-and-white vertical stripes.
Junction or obstruction buoys, which may be passed on either side, have red-and-black horizontal
bands. This system does not always apply to foreign waters. The dot of the buoy symbol, the small
circle of the light vessel and mooring buoy symbol:;, and the center of the beacon symbol indicate
their positions.

Improved channels are shown by limiting dashed lines, the depth, month, and the year of latest
examination being placed adjacent to the channel, except when tabulated.

U. S. Coast Pilots, Sailing Directions, Light Lists, Radio Aids, and related publications furnish
information required by the navigator that cannot be shown conveniently on the nautical chart.

U. S. Nautical Chart Catalogs and Indexes list nautical charts, auxiliary maps, and related
publications, and include general information (marginal notes, etc.) relative to the charts.

A glossary of foreign terms and abbreviations is generally given on the charts on which they
are used, as well as in the Sailing Directions.

Charts already on issue will be brought into conformity as soon as opportunity affords.
All changes since the September 1963 edition of this publication are indicated by the symbol

t in the margin immediately adjacent to the item affected.

X

Published at Washington, D.C.

U.S. DEPARTMENT OF COMMERCE
ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION

COAST AND GEODETIC SURVEY
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A. The Coastline (Nature of the Coast) (see General Remarks)

1 Shoreline unsurveyed

(Mangrove

7 Mangrove I Id RocA, uncokers
datum (See A-lig)

high

2 Steep coast (Bluff)

low

2i1 Flat coast

.. .

I le Sand and mud

' *grave/

Ii! Sand and gravel

10 Low water line l ig Coral, uncovers at sounding
datum (See 0-10)

\ 641

extensvel

12 BreaAers along a shore
(See 0-25)

edry eY
Unsu. II

13

12 17

14 Lunn' of unsurveyed areas

1

(Ab) Rubble

1
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B. Coast Features
1 G
2 13

(Bo B
3 Fd
4 L

Gulf
Bay
Bayou
Fjord
Loch; Lough,

Lake
5 Cr Creek
5a C Cove
6 fti Inlet
7 Sir Strait
8 Sd Sound

1Pass Passage, Pass
I Thor() Thorofare

10 Chan Channel

10a Narrows
11 Entr Entrance
12 Est Estuary
12a Delta
13 MTh Mouth
14 Rd Road; Roadstead
15 Anch Anchorage

16 fibr Harbor
16a Ha Haven
17 P Port

(138) P Pond
18 1 Island
19 It Islet
20 Arch Archipelago
21 Pen Peninsula

22 C Cape
23 Prom Promontory
24 lid Head; Headland
25 Pt Point
26 Mt Mountain;

Mount
27 Rke Range

27o Valley
28 Summit
29 Pk Peak
30 Vol Volcano

31 Hill
32 Bld Boulder
33 WA Landing
34 Table-land

(Plateau)
35 Rk Rock
36 Isolated rock

(BO Str Stream
(Bd) R River
(Be) Slu Slough
(BO Lag Lagoon

(By) Apprs Approaches
(Bh) Rky Rocky

C. The Land (Natural Features)

1 Contour lines (Con tours

5d Nipa palm

5e F, lao

5f Casuar a

Contour 5g Evergreen tree
approximate (Contours) (other than coniferous)

, .
Cultivated 4. 1r:

6 Cu lt,va fed fields

1.4

------------..Swarnp

17 Marsh; Swamp

2 Hachures. 6a Grass fields

7a Park; Garden

2b Shading

20 Waterfalls

114.1:4.,Mj
Tree plantation

a in general
21 Spring

21.140aaa. 1.464RAi
t9 Deciduous woodland

3 Glacier 10 Coniferous woodland

tlOa Woods in general

Saltpans

5 Isolated trees

Decidius or of unknown
5a or unspecified type

12 lava flow

13 River; Stream
5b Coniferous

5c Palm tree 14 intermittent stream

2
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D. Control Points 11 Adjectives, Adverbs
and of her a bbreviat tons

1 tx

t1a

2

t(Oa)

3 256

(Oh) 256

(Dc) 0156
(DO 0 ;
(AO 0:254

4 e
*5

t6 View X

7

8

9

10

(DO

12

13

14

(Dg)

Triangulatinn nomt /station/

Astronomic Station

point (landmark) /See L-63)

Fixed point (landmark, position approx

Summit of height /Peak)
(when not a landmark)

Peak, accentuated by contours

Peak, accentuated by hachures

Peak, elevation not determined

Peak, when a landmark

Obs Spot Observation spot

BM Bench mark

View point

Datum point for grid of a plan

Graphical triangulation point

Astro Astronomical

Tr' Triangulation

C of E Corps of Engineers

Great trigonometrical survey station

Traverse station

Bdy Mon Boundary monument

International boundary monument

1

2
3
4

5
fi
7

8

9
JO

//
11

13

14

15

16

17

18

18a

19

20
21

22

23
t 23a

24

25
26
27
28
29
30
31
32
33
34

t 35
t36
t37
t38
t39
t40
t41
t 42
t(Fa)
t 43
t 44

(Ph)
(Pc)
(Fd)
(Fe)
(FD
(Fg)
(Fh)
(Fi)
(Fj)
(Fk)
(F1)

(Fm)

0
It
Lid

1)1

mid

anr

St
conspo

D Deqr

dust

MO.

sub

HERO

exper
discontd
prohib
explos
stab

elec
priv
prom
std
suhm
approx

maintd
aband
temp
occas

extr

N M
L N M

unverd
AUTH

Cl
cor
concr
fl
mod
bet
1st
2nd
3rd
4th

',f
i/ Q,

/,r,e
Middle
04/
Ancient
New

Saint
Conspicuous
Remarkable
Destroyed
Projected
Distant
Abou'
See chart
See plan
Lighted; Luminous
Submarine
Eventudl
Aeronautical
Higher
Lower
Experimental
Discontinued
Prohibited
Explosive
Established
Electric
Private, Privately
Prominent
Standard
Submerged
Approximate
Maritime
Maintained
Abandoned
Temporary

Occasional
Extreme
Navigable
Notice to Mariners
Local Notice to Mariners
Sailing Directions
List of Lights
Unverified
Authorized
Clearance
Corner
Concrete
Flood
Moderate
Between
First
Second!
Third
Fourth

Units
1 hr

2 m. min
3 sec

4 m

4a dm
4b cm
4c mm
4d m2

4e M3

5 km

6 in

7 ft

8 yd

9 fm

/0 cbl

11 M

12 kn

12a t

12b cd

13 lat

14 long

Hour
Minute (of time)

Second (of time)

Meter

Decimeter

Centimeter

Millimeter

Square meter

Cubic meter

Kilometer

Inch

Foot

Yard

Fathom

Cable length

Nautical mile

Knot

Ton

Candela (new candle)

Latitude

Longitude

t14a Greenwich

15 pub Publication

16 Ed Edition

17 corr Correction

18 alt Altitude

19 ht elev Height; Elevation

20 0 Degree

21 Minute (of arc)

22 Second (of arc)

23 No Number

(Ea) St M Statute mile

(Eb) msec Microsecond

t(Ec) Hz Hertz (cps)

t(Ed) kHz Kilohertz (kc)

t(Ee) MHz Megahertz (Mc)

t (Et) cps Cycles/second(Hz

t(Ep) kc Kilocycle (kHz)

t(Eh) Mc Megacycle (MHz)

3
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t2
3

4

5

Gil

-1

.141111.14.11.1.11.16
II.WW0.11111111011111.14.

7 .

8

Ha

Abrb

Anch

Hbr

H,7

Bkv,

War '7th--
' ------...,

...---J9 PierPi

II

:ANCHORAGE ANCH
12 I PROHIBITED PROH18

tl2a

t121)
IOUARANTINEi
ANCHORAGE'

CUAR
ANCH

1.:1 I Spoil Area -j

(Gh L Dumping Ground

F87;-317---11Disposal Area 651
IGe1 I Depths from survey

o(JUNE /968
L 90 u,

14 touptnnitiollintimiu

1 is

14h

15

Fsh
stks

15a Oys

16 Ldg
17

18 Whf

19 Quay

Ports and Harbors
Anchorage throe vesvels) 2()

Anchorage (small vessels)

Ha, LO/

Haven

Port

Breakwater

Dike

Mole

sititylpartly below MHW)

Submerged jetty

Jetty (small scale)

Pier

Spit

Groin (par,tly below MHW)

Anchorage prohibited
(See F-25)

Anchorage reserved

ata.--antine anchorage

Sport c-crona'

Dumping ground

Disposal area

Fisheries, Fishing stakes

Fish trap,- Fsh weirs
(actual shape charted)

Duck blind

Tunny nets (See G-14a)

Oyster bed

Landing place

Watering place
141harf

10h

21

22

23

24

2.5

25
26

17

* 28

29

3!

32

33

34

3

* D,'

o-

101

Harbor Master
CO, H,

36

C=D37

38

33

390

t40

42

43

44 LQ_1

45

B Hbr

Ramp

,lock

R. th

Anchoring tier rh

Berth number

Dolphin

fi'on'ard

Moor 1/7Q ring

Crane

Landing siege

Landing s fait <

Quarantine

Lazar er

Harbor master's office
Cost:;mhouse

Fishing harbor

Winter harbor

Refuge harbor

Boat harbor

Stranding harbor
(uncovers at LW)

Dock

Dry dock (actual shape
on large-scale charts)

Floating dock(actualshape
on large-scale charts)

Grithron, Careening grid
Patent slip, Slipway,

Marine railway

Ramp

Lock (point upsti earn)
(See H-13)

Wet dock

Shipyard

Lumber yard

Health Office Health officer's office

(=:i Hk Hulk (actual shape on lrg
scale charts)(See 0-11)

r-P-ROHIBITEDI PROH18
I46 AREA AREA Prohibited area

t46a

47

48

2J
.f Under

construction

t51

Sabin ruins

Calling-in point for vessel
traffic control

Anchorage for seaplanes

Seaplane landing area

Work in progress
Under construction

Work projected

Submerged ruins

4



H. Topography (Artificial Features)

1 Roao (P,f) or 11vhway (H)

t( Hat Highway markers

Canal Lot I,

Ditch _Skin tt
(Tidegate,

tI3 Ca,a/, I I

P i 4 4 ,T t 4 I f

tl 4 Bridge BP .n uenenai
2 Track, footpath, on Tna

M L S RR .1,1

11-
Some wade Ry above Pr below

3 ,/way H,) (single or double 'n ack), Ra,/road (RR 1

.3), I arn way

3b Railway station

3c Tunnel (railroad or road)

et(' In 'Ode

I 11) is

14C io'gr I" t' " 4.1

d 'or tn-,dge-

rI( I,

IS Drawbridge 9enerall

16 Swing bridge (d-'e i H

3d Embankment. Levee

611.11,41/ 1.1.1.14411 Woo uu wusaa
....rrIrwrrtIffrgrnlartmerrnen, .111 TT. ATI.

3e Cutting
I n-mnirrfrrp,rnrrr. TN,

41.141..1.1.1.m.ULLALIALIYU WILY, tall...Y41..
16,, Lill bridge

t 3( Causeway

TOWoEX

Overhead power cable OVHD PWR CAB )

OVERHEAD POWER CABLE
AIZOR/ZED CL 140 FT
OVERHEAD

J
)

L

F
16b Weighbridge or Bascule bridge

5 Power transmission, line

5a Power transmission mast

17 Pontoon bridge

170 Foo"bricyq.

Tel

6 Prominent telegraph or telephone line

itt Transporter br.d.,e coame as q-14)

7 Aqueduct; Water pipe

VERT CL 6 FT

18a Bridge clearance, vertical

8 Viaduct

J 1.. Viaduct
1 r

NOR CL 28 FT

18b Bridge clearance, horizontal

Pipelirre
t8a Oil pipeline

°Pile 'Pile eo°Piling ?Piling °Post

t9 Pile; Piling; Post (above MHW) (See 1-59, 0-30)

19 Ferry (Fy)

Ferry

On vnoll.saale (halt

t(Hb) Cable ferry
Cable ferry

9a Mast ()MAST °Mast
20 Ford

10 Highway (See H.-/): 21 Dam

11 Sewer
Sewer

12 Culvert

22 Fence

23 Training wall

24 Log boom
Log boom

5
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1. Buildings and Structures
JktiL

(Jul

(see General Remarks)

nrtr-
ft 0

.1 Vii

30

5 m fa-

C,1,

6

8 + C

8u + Cath

Oselitg.

9

tie lat,
11

t12 :A
t 12a

Uhl

t14 Pag

t15

tl5a

16

17

I8a

19

t20 NM:,
21

22

23

24

(k)

City or Town (large scale)

City or Town (small scale)

Suburb

Village

Buildings in general

Castle

House

Villa

Farm

Church

Cathedral

Spire; Steeple

Roman Catholic Church

Temple

Chapel

Mosque

Minaret

Moslem Shrine

Marabout

Pagoda

Buddhist Temple; Joss-House

Shinto Shrine

Monastery; Convent

Calvary; Cross

Cemetery, NotChristian

Cemetery, Christian

Tomb

Fort (actual shape charted)

Battery

Barracks

Powder magazine

Airplane landing field

Airport, large scale (See P-12)

Airport, military (small scale)

t(Id) f Airport, civil (small scale)

25 Mooring mast

26 St Street

, t4,enue

Boule,.td

I I Telegraph

To! 011 Telegraph oif., e

P O Post ohcce

Govt Ho Government house

Town hay

Hoskoal

Slaughterhouse

Magazine

Warehouse, Storehouse

Monument

Cupola

Elevator, Lift

Elevation; Elevated

Shed

Zinc roof

Ruins

Tower

A bandoneo lighthouse

Windmill

Watermrll

OWIndmotor

Chimney; .Stack

Water tower; Standpipe

Oil tank

Factory

Saw mill

Brick kiln

Mine; Quarry

Well

Cistern

Tank

Nona

Fountain

6
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I. Buildings and Structures (continued)

61

62

63

64

67

68

69

70

71

72 0GAS °Gab.

1 tat,i,,hrt.e....t 7.3

Bothtog e.:tatttt iet,eet t74 Pyramid

Ct H tn,,, se t75 Pillar

Schoc.; 1-76 Oil derrick

H(qh s( (Ii) Ltd L,,,,ed

(1)) A 1,1 .4pri, ',rent

u 03 Btt BuoVorly (IA) C

Pay.. Pa,(11,0n Coinpatty

Hut Urn) C p dr,on

Stachant (In) '0 Landmark (conspcuous object)

Telephone (10 o Landmark (position approx.)

Gas tank; Gasometer

J. Miscellaneous Stations

1

2

3

Sta

Sta

Any kind of station

Station

Coast Guard station
(Similar to Lifesaving Sta.)

AVALO!..11nuS: Coast Guard station
. (when landmark)

f4 Ut.00iiTR Ldr.kout station; Watch tower

5 Lifeboat station

6 Lifesaving station
(See J-3)

7 Rkt Sta Rocket station

8 riL isj-OstA'4 Pilot station

9 Si R Sta Signal station

10 Sent Semaphore

11 S Sig Sta Storm signal station

12 Weather signal station

(..16)
. ":233,-romt7-141;%.1
P wiABA4VsTA1 Weather Bureau signal station

13

14

15

16

$260

f161)

17

Tide signal station

Stream signal station

Ice signal station

Time signal station

Manned oceanographic station

Unmanned oceanographic station

Time ball

Signal inas.

19 Flagstaff; Flag,o01(
;f7:14(714

tlgo Flag tower

20 Signal

21 Obsy Observatory

22 OH or
4t;t7Xcito;

(Jc) ggag Bell (on !and)

(id) Nig Harbor entrance control post

7
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P nt titmai ,,yrnhol) Lights

trKni Eic

111

Bn

6

9

* P.

Light

2 29

30

t30a

31

Mn Morse code light

AERO Aeronautical light
(See F-221

Pr

Bri Light beacon 42

i ; 43

44 ,be

Street tamp

Reflector'

.. ,,1. '''''''''''' V

10 REV

.

11 01.".. LAR IA Lt Leading light

12 Sector lightv': ... c:1

ea\

13 0. - . .... . ......
... _ n irectional light
Ci

P ........ c't\

(..) Cs

14

15

16

17
Pro, rn.tintvi

Harbor lig;

Fishing light

Tidal light

Pr,ate light (maintained by
pt.wdre interests; tc be

used.with caution)

21 1 Fixed light

22 0,r Occulting light

23 FI F..,;hrog light

t23a E Isophase light (equal interv.4

24 Ql F Quick flashing (scintillating) light

25 Intl Qk Fl Interrupted quick flashing light
I Qk Fl

25a S Fl Short flashing light

26 Alt Alternating light

27 Gi/ Orr Group occulting light

28 Or Fl Group flashing light

28a SL Fl Short-long flashing light

28h Group short flashing light

(Kb) M
/See

(Kc) m. min
(See ( -2)

(Kd) sec
(See £- +1

8

45 Fl F /ash

46 Ucr pccultatibn

46a Eclipse

47 Gig Gr()(il

48 Otv in ref MI tYer r try/1r

49 SEC Sector

50 Color- of sector

51 Aux A,oliary light

52 Varied

61 V. Violet

62 Purple

63 Be Blue

64 G Green

65 Or Orange

66 R Red

67 W White

67a Arn Amber

68 OBSC Obscured light

t68a Fog Del L, Fog detector light (See 1V-NO)

.r) dO
ts:A



K. Lights (corgi nued

at, as

79

.8t v

71 luec 81 H,
72 P101 (HO vs

73 -Temp

(K(,) D Kh E.pe,

74 E vtng (KO PL

7.5
-1,c3C fe'

(I<j) T PUB76

77 (Kk) ILh rer6 no, r

78 Ht,a O (K1) T UB Teropora,y

L. Buoys and Beacons (see General Remarks)

Fei. t,on of buoy

BELL3 Re/ I U my

()GONG39 6 00179 h,,ey

4 0 WHIS Villus t le buoy

Q c5 Can or Cp'17(11,(iY.1 tl,foy

6 ON Nun or Coo-d/ buoy

Q SP
7 buoy

8 os
Spar buoy

t 8o PP Pillar or Spindle buoy

9 d' Buoy with topmark (ball)
(see L-70)

10 o -.e, or Ton buoy

,./..0 o ul/Vr an 6o wn

Lb) P FLOAT Float

12 FLOAT III1P L)ght float

13 Outer or Landfall buoy

14 ye,w Fairway buoy owvs)

140 .0 Big Mtd-channol buoy (BWVS)

AR 0 R Starboard-hand buoy (enteringt15 "2" from seaward)

Port-hand 1,4,-)y (entering from
seaward,).

16

17 .ORB ORB

18
0 RB RE1

19 ORB ORB

.0 4,9 G29

20(z 0R8 P C

21 o Tel

22

8,6)! (R8118)

Juhchor 4b,.o,-

b!,,ilob-,0

WrecI 1,00y (R8H5 G)

Oh!, 'mit !too buoy R8HE ,,r CI

Telefit bit' buoy

1 n.4,v,.! ,,,t; 1.(0/0! !: 0,1 iroOl
ing buoys neve, C3', ,ed)

229 1140(.17,9

Tel22b

22c T

23 P
y24

t24a

25 ° AE7chk's

2.50 PAER0

26 he.ation

27 Pew

27u

1%28 OW

t 29 P m'atntd

Moor n9 1.4101' ,V,th arth'C
COMMUnrCaliOnS

Moo,' 'rig buoy with telephom(
communIcat,ons

Warping buoy

Quarantine bu:_,Y

Practice area buoy

Explosfve, anchorage buoy

Aeronautical anchorage buoy

Compass adjustment buoy

Fish trap (area) buoy (8W1-18)

Spoil ground buoy

Anchorage buoy (marks limits)

Private aid to navigation (buoy)
(maintained by private interests,
use with caution)

9
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L. Buoys and Beacons (continued)

30

30u

31

32

33,

Q

t330 P

41 [ I

(See

Winte Ducji

HB Hor,z,,,,a! rpeS

VS Ver r,c,a) str,oes

Chec Che,kered

Dog Diagonal bands

W White

Black42 III B

43

44 E_J

45

46

47

48

t48a

t48h

.51

ARW
Bn

52 . Bn

A Be

P. Red

Y Yellow

G Green

Br Brown

cy Gray

-B, Blue

Am Amber

Or Orange

AW
Be Be

Floating beacon

Fixed beacon (unlighted or
daybeacon)

Black beacon

Color unknown

t(Lc) °MARKER °Markeir Private aid to navigation

53 Bn Beacon, in general (See L-52

.54 Tower beacon

55

56 A r;.at.on

58

t59

P,/es Piles

11

Stumps

61 OCAiRN

62

63 0'

(Ld)

64

65 MARKER

CC,Pd5S d.;

Too-ra--.s /See L- 9,

Te,e,pc,pb-kab!e lard,."g)
be,acr,

(Set 0-30, t. -9)

Stakes

Stumps (See 0-30)

Perches

°: CairnCairn

Panted parches

Landmark (conspicuous object)
(See D -2)

Landmark (position
approximate)

REF Re(ector

Range targets, markers

Special-purpose buoys

Oil installation buoy

Drilling platform
(See 0-06, 0-0c)

OW Or OW Or
(1,0 .

t66

1-67

70 Note: TOPMARKS on buoys and beacons may
be shown on charts of foreign waters.
The abbreviation for black is not
shown adjacent to buoys or beacons.

(LO Ra Ref Radar reflector (See M-13)

10

971W;



5

6

® R en

R

7 ° RD F

Ofa) 0.TV.i..E14 ANT

"I'f Mk/ 0 R REL AY MAST

t(:It') 0 MICRO TR

.QR- MAST.-

0 R TR

t9a 0 TV Tg

R. TR..
10. 0 (WEAL)

1090

°.R'Sta

11

Rad

Radio and Radar Stations

*c-.7,-,

ad, ()be

"ef. 'r :nd, i"CZedcol,
Radio r3-9e

Roaiig loop ,,ii.:-/,c-,t,eacf,^

Radio direction finding station

Telemetry anienna

Radio relay mast

Microwave tower

Radio mast

Radio tower.

TelevisiOn mast; Television tower

Radio broadcasting station
(commercial)

Q.T.G Radio station

Radar station

12 Raton

13

14

140

15

t 16

t17

t18

t/9

(Mcir

(Me)

Loin

13Mo)

Ra Ref Radar

tesPo,:e :".edC0^

Ra (conspic) Rana- nkr, 'f

OFD E'isiance
'.:,;^,4's

AERO R Bn
302 it'edt70^

° Decca Sta Decca station

-Loran Sta
'Ntnice Lord, station (,arei

CONSOL Bn
IRO Kc Consni (Consc,,gr) srarlor
MMF

,AERO R Rge342 L.:: Aeronautical radio range

C) Ra Ref
palibratitin'Bn Radar calibration beacon

. . . . .

LORAN TR
SPRING ISLAND Loran tower (name)

,art SR
F R Obstruction light

N. Fog Signals

I

2

3

4

.5

6

7

8

9

10

11

12

P.1.! S ,t; Fog-signal station 13 HORN Fog horn

Radio fog-signal station t 13a HORN Electric fog horn

GUN &plosive fog signal 14 BELL For; 1)01

Submarine fog signal 15 wi-f/S Fog whistle

SUB-BELL Submarine fog 16 HORN Reed horn
(action of waves)

SUR-BELL Submarine fog bell
(mechanical)

17 6(,".'f, 1-0': gong

SUB -OSO Submarine oscillator t18 ® ne sound signal not
fi he shore

NAM Nautophone

tl8a
5,6.7.1

SuOindrine sound signal
DM Diaphone connected 0 the shore

(See N-5,6,7)
GUN

SiREN

Fog gun

Fog siren

(Nal

(Nb)

HOPI.,

Fog Det Lt

Typhon

Fog o'e,'ector light (See K 68a)

HORN Fog trumpet

11



Uncov 2 ft :::Uncov 2 ft

1.3 tz!

3

vtiner of 0-20r 0-3 is con-
sidered a danger to navigation

4 Sunken rock dangerous to
surface navigation

12

Dangers

Masts

(above sounding datum)

Obsrr

28 ;1,L 0,

Wreckage Wks

ec

.Dubm piles

e. geu
5,, 5 9)

1" 1 4 S vn wr4.',.:4 dangerous to surface,
navigation (less trait II fathoms
over wreck) (See 0-6a)

15 Wreck over which depth 5 nOsi

Rk

5 Shoal sounding on isolated rock
(replaces symbol)

wh,

tl5a Wreck with depth cleared by
wire drag

°Snags Stumps

.tua Seags,St.t-rei.;ied stumps
L-59)

31

16 Sunken wreck, not dangerous to
surface navigation

;12 Um.,. /See A-10, 0-0, /0,)
33 Coy (;,e,, (See /01
34 Uncov Iln,n.ers

(See A-la 0-2, 10)

t6 Sunken rock not dangerous to
surface navigation (more than
II fathoms over rock)

21 .40/../1, 21,10 .21 ,,

6a Sunken danger with depth clearcc
by wire drag (in feel or fathoms)

........ .....

Foul

Foul ground

Reef

7 Reef of unknown extent

._'Sub Vol
8 Submarine volcano

Tide Rips

18 Overfalls or
Tide rips

Symbed used oe,,
m smolt wens

Eddies

19 Eddies

C.9

Co .) Gs)

Symbol used only
smotl areas

Rep (/958)

Reported ( with date)

.Eagle Rk
(rep /958)

35 Reported (with name and date)

36 Disco/ Discolored (See 0-9)
37 Isolated danger

t38 Limiting danger line

Kelp -cc -c-,

20 Kelp, Seaweed Symbol used only
in small areas

+

39 Limit of rocky area

Disco, Wafer
9 Discolored water

21 Bk Bank
22 Shl Shoal
23 Rf Reef (See A-Ildillg:040)
23u Ridge
24 Le Ledge

ei CoO .X.A":o

10 Coral reef, detached (uncovers
sounding datum)

.... {1,

Coral or Rocky reef covered at
sounding datum (See A-11d, 11g)

41 PA Position approximate
42 P D Position doubtful
43 e D Existence doubtful
44 P Pos Position
45 D Doubtful

t46 Unexamined

t1 Subm OCrib
Crib (above wafer)

pal) Crib
15 Breakers (See A-I?) _ Platform (lighted)

HORN

ock (depth unknoi Offshore platform (unnamed)r
a Hazel (lighted)

HORN
; uck is considered a

danger to navigation (0c) Offshore platform (named)

i2
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1

2

3

4

t6

7

7a

Various Limits, etc.

P,3 ----- Ra

,..Inf,INPJ\111,..n.l,f

Cable Area

Led' dr,',' n,e, Pc:7,0e 'me

Tra-st

Lim, sec,cr

t 13a

14

:5

'6

17
ec -mmt-,ded --a - ed

c beacOnSi (Seep -21) 18

purse

Rada- guided track

Submarme cable ,power,
etc

Submarine cable area

Abandoned submarine cable
(cludes disused cable)t7b

8a _Apehne Area

t(Ph) RESTRIC 1E,Rte`-I-

10

t(Pc)

11

12 {

13

Submai 4oipelme

Submarine pipeline area

Marit,me limit in general

I 'mit of restricted area

Limit of fishing zone
(rap areas)

Li S Harbor Line
Limit of dumping ground,

spoil ground (See P.-9, G-I3i

Anchorage limit

Limit of airport 1-23, .24)

19

20

t21

22

23

24

-------

> >
< >

:COURSE 053'00'4
TRUE

;. a-eds-
L,,n.f 01 5,2ve e...7^7,

wcre

C.L.,s'omS

fe, :C- ,
(also Sate

Strea,

Ice timd

L,rmt of t,o`e

brInr of na,galor,
Course recommended

marked by buoys d, beacons).
(See )

District or province limit

Reservation line

Measured distance
.MAR4ARASRKERSO

2,5 PROHIBITED AREA Prohibited area /See G-12,46I

t(Pd) SAFETY FAIRWAY Shipping safety fairway

t(Pe)

t(PI) Obstruction
(fish haven)

Directed traffic lanes

I

Fish haven (fishing reef)

Q. Soundings
1 SD Doubtful sounding

2 65 No bottom found
3 Out of position
4 Least depth in narrow channels

5 30 FEET 4PR /969 Dredged channel (with
controlling depth indicated)

T 24 FEET
6 MAY '968.-- Dredged area

7 Swept channel (Sae 0-9)

8
Drying (or uncovering) heights,

in feet above chart
(sounding) datp,-n

Swept area, not adequately
9 sounded (shown by

119 green tint)

29 23 3

9a
Swept area adequately

sounded (swept by wire
30 drag to depth indicated)

I 7

1'10

10a

11

12

82

82

19

/9

Hair -line depth figures

Figures for ordinary soundings

Soundings taken from foreign
charts

Soundings taken from older
surveys (o,- smaller scale chts)

!.? a, 19 Echo soundings

14 61z 79 Sloping figures 0-/2)

15 Bt 19 Upright figures (See 0-104

t16 '125) Bracketed figures (See 0-1, 2)

17
Underlined sounding figures

(See 0-8)

18 32 6, Soundings expressed in
fathoms and feet

t22 Unsounded area

Stream

13

2 1e.s



R.
Feet

Depth Contours and Tints (see General Rernarlo
Fathoms I Feet Fathoms

r.

2

24
30
36
60
/20
180
240

S.

1'00
200
300

2,400 400
500

12,000 2,000
18,000 3,000

Quality of the Bottom
ti Grd Grn.md 24 Oys 0)3 er s

2 S Sand 25 Ms

3 M Mud; 11/1,,ddy 26 Spg Sp' e

4 Oz Ocze f27 K ke

5 MI Marl Wd Sea-.eed
28

f
6 Cl Clay Grs Gras

7 G Gravel 1.29 St9 Sea- tangle

8 Sn Shingle t31 Spi Spicule

9 P Pebbles 32 Fr Foraminifera

10 St Stones 33 G/ Globtgerina

ll

lla
Rk; rky

Blds

Rock; Rocky

Boulders

34 D,

35 Rd

Diatoms

Ratholaria

12 Ck (balk 36 Pt Preropoo's

12a Co Calcareous 37 Po Polyzoa

13

t13a

Or

Sch

Quartz

Schist

t38 C,r

1.38a Fu

Cirr,ped,

Fucus

14 Co Coral t38b Ma Mattes

(Sal Co Ho' Coral head 39 fne Fine

15 Mds Madrepores 40 crs Coarse

16 Vol Volcanic 41 sft Soft

(Sb) I.;11 Ash Volcanic ash hrd Hard

17 La Lava 43 stf Stiff

18 Pm Pumice 44 sml Small

19 T Tufa 45 /rg Large

20 Sc Scoriae 46 stk Sticky

21 Cn Cinders 47 brk Broken

t2/0 Ash 4 7a grd Ground (Shells)

22 Mn A' ,,,,inese t48 rt Rotten

23 Sh Shells tAq 'tr Streaky

-3 iblue J.t'Ln i-----100 - -

50

51

t52

spk

dec

Gt. tt,

Decayed

53 fly rim?),

54 glac GlaCral

t55 ten Tel7dC,),S

56 wh 14/h, to

57 bk Black

58 Violet

59 bu Blue

60 Green

61 Yi Yellow

62 or Orange

63 ro' Red

64 Or Brown

65 ch Chocolate

66 9) Gray

67 /t Light

68 dk Dark

1.70 yard Varied

t71 unev Uneven

t(Sc) S/M Surface layer
and Under layer

76
Fresh water

springs in
sea-bed

14

2489



T. Tides and Currnts
e-t/1

,`1 r-

tn1

9 .1

91,

JI

12

13

13u

15

f'

1-1,gt. water fait and change
n( the pot)

dti,,,,ren 01 fr'e

16 0"d' 'PI; c,),dCr,d7;,,
17 5,r
18 er7., N r

2
19

ko
F,coef s"ea'^ Ic,. r,...:

20 tt ear7, Icor ren!1
Tide gauge, Ttdepole,21 Tide gauge automatic fide gauge

2.1 ved

24 icn Kncs
25 h Idetgld
26 7,de

27 New ,100,,
28 ,I/ me On

29 Ordinary
30 SJ'i/YY
31 f1 Flood
32 Ebl
33 Tidal strewn diagram

/,;\
34 vy t- Peice fur winch tidal

stream data are ge,ert
35 fig,ge (of tide)
36 Phase lag

10+1k1 0

(Th) s 2 Current diagram, with
explanatory note

U. Con.:pass

Compass Rose

The outer circle is in degrees will, zero at true
north The ,nner carries are po,nts and degrees with
the arrow indicating magnetic north

1 N Norm

2 E Las!

3 S

4 W West

5 N E Northeast

6 S E Southeast

7 SW SOL/ fhWe_

8 NW Northwest

9 N Northern

10 E Eastern

11 S Southern

12 W Western

21 brg Bearing

$22 T True

23 mag Magnetic

24 vat Variation

25 Annual change

25a Annual change nil

26 Abnormal variation;
Magnetic attraction

27 del.; Degrees (See E-20)
28 tie," Deviation

15
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Index of: Abbreviat
A

ABAND LT HO Abandoned lighthouse

AE4:( I
AF.1l)) K
AFPJ )
alt.
Alt
.Nrn

anc.
Anch
Abch
approx.
Apprs.
Apt.
Arch.
Astro.
AITH.
Aux
Ave.

B

11

Mon.
BE LI.
bet.

lihr
Bk

Ilk

Bkw.
Bid
Bldg.
Bids
Blvd.
B.M.
Bn

BR.
Br
br
brg.
lick

Hu
bu
BWHB

BWVS

C
C

(7

Ca
Cap.
Cas.
Ca* h.
chl.
C. G.

F 37
If

F 17
.NI.rloSialt ;cal F 22: K 4
.Ncr,naolIcal M 16
'o rant, Md

E 18
K 26

!,,.r 1. L 48a
.kneicnt 1. 9
Anch,lrav, 11

Anchrain,
ppruxInia',

Appniachs
Apartment
Archipelago
A.stronomit-al

Auxiliary (light,
Avenue

Bay
Bayou
Black
Boundary monument
Fog Bell
Between
Boat harbor
Bank
Black
Break water
Boulder
Building
BouNkrs
Boulevard
Bench mark
Beacon (in general(
Bridge
Brown
Brown
Bearing
Broken
Blue
Blue

15 (; 1.2
Ci 12

:)1

Bg
Ij

B 20
I) 9
Fc

E 51
I 26a

II 2
Ba

L

1) 14
N 14

Fi

0 21
S 57
t; 6

B 32
I 66

S Ila
I 26 b

I)
!,

H 14
L 46
S
1' 21
S 47

K 63; L 4S
S 59

Black and white horizontal
bands L 27

Black and white vertical
stripes L 14,14a

Can; Cylindrical (buoy)
Cape
Cove
Cal-:.reous
Capitt,1
Castle

Cable length
Coast Guard

L5
B 22
B 5a

S 12a
Ik

14
1 Ha

K 10
J 3.Ja

cm
.T!

(. 11.1

C. 01 1.7.

Corp.

corr.
cps
Cr
ers
Cswy.
Ct. Ho.
CUP.
('us. Ho.

D
D
D.: Destr.
dec.
deg.
dev.
Diag
D.F. S .
Di
DIA
Discd
discontd.
dist.
dk
dm.
Do,

E

E.
Ed.
E.D.
elec.
elev.
ELEV.
Elev.
Entr.
E Int
Est
estab.

exper.
explos.

17

Checkered (buoy)
Chimney
Cirripeda
Chalk
('lay

1,-.:4!.11,:t.

r
4 .ind,r,
1'.,111 par*

..ra brad
Cncretc
Conspicuous
Corps of Enginevrs
Corner
Corporation
Covers
Correction
Cycles/second
Creek
coarse
Causeway
Courthouse
Cupola
Customhouse

1

It 1(1

L
114

S 12

S

S
ti.

Ff
F 12
Df
Fe
I ni

(I 3:3
E 17

Ef
B

S,

H :31
64

I:36
G

Doubtful 0 45
Destroyed F14: Ke
Decayed S 52
Degrees U27
Deviation U 2%
Diagonal bands L 33a
Distance finding station M 15
Diatoms S 34
Diaphone 19
Discolored 0 36
Discontinued F 25
Distant F 16
Dark S 68
Decimeter E 4a.
Dolphin G 21

East , Eastern U 2 ,10
Edition E 16
Existence doubtful 0 43
Electric F 29
Elevation E 19
Elevator. Lift I 37
Elevation, Elevated
Entrance B 11
Isophase It.(equal interval)K 23a
Estuary B 12
Established F 28
Experimental (light) Kh
Experimental F 24
Explosive F 27



Abbreviations

A r;t.i, ra,zt- 1. H 1-i,
Exting 1-1tolguih/-11 (light r b. 4 Ht 'H\ 1- !.,r-r.
extr. 1-:xtrtrne F 40 ph-r:

F
hr
hrd

1 32

E 1
Hard S

F Fixed (hg -,1 K 21 H 1-Lgh Ig
Fact y Factory 1 37 ht E P T 2.
Fd Fjord : H 't Ater T
F Fl Fired and flashing H 1
F Gp 1-1 Fi.,ed and group

flashing (light i K 30
Hertz Ec

Flash. Flashing (light K 23.4.5
fl. Flood Fg: T 31
fly Flinty 1. Island
fm
fne

Fathom
Fine s

I Qls: Int Qi,
in.

Interrupted quick K 25
Inch K 6

Fog Det Lt Fog detector light K 68a: Nb In Inlet B 6
Fog Fog signal station N 1 Ir -t Institute I 61
FP. Flagpole J 19 rreg Irregular K 71
Fr Foraminifera 5 :32 ISI,V' Indian spring low water T pi
FS. Flagstaff 1 19 It Islet H 19
Fs)] stks Fishing stakes G 14
ft.
Ft.

Foot
Fort

E 7
1 19

K

F. TR.. Flag tower J 19a K Kelp S 27
Fu Dacus S 38a kc Kilocycle Eg
Fy. Ferry H 19 kHz

km.
Kilohertz Ed
Kilometer E 5

G 13n Knots E 12: T 24

(; Gulf B1
G Gravel S
G Green K 64 Loch, Lougj Lake B 4
G Green L 20.20a.45 La Lava ti 17
GAB. Gable 1 72 Lag Lagoon Bf; (' 16
GI Globigerina S :33 lat. Latitude E 13
glac S 54 Ldg. Landing: Landing place B 33:G 16
gn Green S60 Ldg. Lt. Leading light K 11
GONG Fog gong. N 17 Le Ledge 0 24
Govt. HO. Government House 1 :30 LLW Lower low water T 2a
Gp Group K 47 L.N.M. Loeal Notice to Mariners Fa
Gp Fl Group flashing K 28 long. Longitude E 14
Gp Occ Group occulting K 27 LOOK. TR. Looko.,t station;Wateh tower J 4
Grd, grd Ground S 1,47a lrg Large F 3; S 4:i
Grs Grass S 28 Lk- S. Lifesaving station J6
gt. Great . F 1 Lt. Light K2
gty Gritty S 51 It Light 567
GUN Explosive fot, signal N 3 Ltd. Limited Ii
GUN Fog gun N 10 Lt. Ho. Lighthouse K:3
Gy Gray L 47 LW Low water T2
gy Gray S 66 LWD Low water datum Ta

H M

HB Horizontal bands or stripes L 3i Nautical mile ..... Ell; Kb
Hbr Harbor B 16; G 3 M Mud, Muddy S:3
Hd. Head, Headland B 24 m. Meter E 4, d,e
HELP Harbor entrance control post Jd m. ; min. Minute (of time) E2; Kc
Hk Hulk G 45 Ma Mattes S 38b
HI1W Higher high water T la mug. Magnetic U 23
Hn Haven B 16a; C 4 Magz. Magazine 1 :34

Hor Horizontal lights K 81 maintd. Maintained F 36

18



Abbreviations

Mc Megacycle Eh Pag. Pagoda
1 14

yids S 15 Pa- ss Passa,:.-6. Pass 1-1 9
H HW Mean higher high ,eater T Pay. Pavilion I 67

M H W Mean high water T 7a P. D. Position doubtful t
N Man high -.pater neaps T "-a Pen. Peninsula It 21

MFIWS Veari high water spring., T' HI,. STA. Pli,4 station .1 s
M7-"' Megahertz Ee Pk P,;1.k 1:

vi{.0. TT/- Microwave tower Mc Prn S
mid. Middle F 7 zoa S IT
Mkr Marls, r Lc P, ( i. Vot tiffine 2t4

MI Mat I S Psitis,n 4) 14

M 1,1. W Mean lower loo ,water T 91. prn. PrRat,.. Private:
M I.W Mean IOW water T 8c Priy. maintd. Privatel maintain. 17 1. 2."4

NI 1.W N Mean lov, ..eater neaps T Prohib. Prohibited
MIA'S Mean I. wat,;d- springs T prom. Prominent I

mm. E 4c Prom. Promontory' 11

Mn Manganese S Prov Provisional I lid ht i K 72
Mc. Morse code light K Zfla Pt. Point B
mod. Moderate Fh Pt Pterop4mis
MON. Monument 135 Publication F. 1:5
M Mussels S 25 PWI Potiable water intake
M. See. M icrosecond Eb
MS!. Mean sea level T4
Mt.,

Mth
Mountain, Mount B 26
Mouth B 13

Q

Quar. Quarantine I; 26
MTL Mean tide level T 3 Qk Fl Quic1 flashing (light) K 24

Qz Quartz S 13
N

N. North: Northern t' 1.9
Nun; Conical (buoy I L6 Re :l K 66; L

NAUTO Nautophone N Rives Bd
NE. Northeast L' 5 Ra Radar station M
N.M. Notice to Mariners F 42 Racon Radar responder beacon M 12
No. Number E 23 Ra (conspic I Radar conspicuous object M 14
Np Neap tide T Ra Ref Radar reflector Lf; M 13
NW. Northwest 1.7 8 RBHB Red and black horizontal

bands L 17,18. 19, 20.20a

0
R
Bn
R. Bn.

Red beacon L 52
Radiobeacon M3.4.6

OBSC ured (light) N. 68 Rd Radiolaria S. 35
Ohs. Spot Observation spot D 4 rd Red S
Obstr, 01,5truction 0 27 Rd. Road H 7

Obsy. Observatory J 21 Rd Road, Roadstead 8 1;
0c, Occulting ( light R.D. Directional Radiobeacon:

Occultation K 22.46 Radio range M 5
Occ intermittent (light) K R. D. F. Radio direction finding station M
Occas Occasional (light) F 39; K 70 REF Reflector K 10; L
Off. Office J Rep. Reported 35
or .Orange S 62 Rf Reef 023
Or Orange K 65; L48b Rge. Range B 27
OVHD. RGE Range Kg

PWR. CAB. Overhead power cable H 4 Rk Rod. B 35
Oys Oysters; Oyster bed S 24:G 15a hk rky Rock, Rocky S 11
Oz Ooze S 4 Rky. Rocky Bh

P MAST Radio mast M 9

P Rot
RR.

Revolving; Rotating (light) K 31
Rail road H 3

P Pebbles S.9 R.RELAY MAST Radio relay mast Mb
P Pillar (buoy) L8a R. :''a. Radio telegraph station:
P Pond Bb Q.T.G. Radio station M 1.10a
P. Port B 17; G5 R. T. Radio telephone station M 2
P. A. Position approximate 0 41 rt Rotten S 48
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Abbrev:ations

i: TR NI -. i.
E] RI;.r,- 1 1)1 Tel. Telegraph I ..2;

\ 1..,) ;,),,ci ..hi7t il..a,,,r-. I..52 Telern Ant Telemetry antenna
l'oi Tel. tiff. TelegrapI-: 0`f ice I .:-
11:.. Ita,,a-a:, Ii , Temp Ternporar:. .ght I F :),s: k 73

ten Tenacious

Ti.. Tar.i. 1:;3
Sar: S -, Ti: TWA .r 1 41
South; Southerr U 3. 11 TRL13. TRUB. TLB. TUB K. j. k. I
Spar ibuoyi L S Tri. Triangulat ;on I) 1,1

Sc Scoriae S 20 TV TP.. Television tower imastr M 9a
Sch. Schist S 13a
Sch. School I6.5 U

Sd. Sound I; s 1 nu., I nro%,-!--. u
SI) Sounding doubtful Q I I n,"-.. r -. f tr),.... -,1::-'. 1

SE Southeast U 6 unit. \.. 1-ni. -sit, til
SET. Second (of time) E3 uu \ urd. Un,urifiud Ft)
sec Seconds Rd unev I -nev,..n S 71
SEC Sutor K 19
Sum. Stmaphoru .1 10 ''
S Fl Short flashing )11;_))111 K 25a ., ar V anat i. a, 1- 21
.ft Soft S 11 Yard Varied S 70
Sh Shells S 23 Vli Vert ical I wa in Kf
Shl Shoal i) 2-, -,e1. Velocity 'I' 23
Sig. Sta. Signal station .1 9 Vert Vertical (lights} K 80
SIREN Flog siren N 11 VERT ( L. Verged tivaran. H 18a
S-I, Fl Short-long flashiiq: Hilt K 2*a Vi Violet K 61
Slii Slough Be: (' Is vi Violet S 58
sml Small F 1 : S 44 View X View point D 6
Sn Shingle S 8 Vil. Village I :i

Sp Spring tide T 6 Vol. Volcano fi :11)

SP Spherical (buoy) L 7 Vol Volcanic S V
SPg Sponge S '26 Vel Ash \-,,),;,.flic zi,.,h St)
Spi Spicules S 31 VS Vert Ica; stripes 1. 32
S'Ill'' Standpipe 14n w
spk Speckled S 51i
S. Sig. Sta. Storm signal station .1 11 W. \Vest: Western 1 I. 12
St. Saint I' 11 W White K 67: I. 41
St. Street I 26 wh White S :0;
St Stones S 10 W Wt.. li-i4.-on I. 52Sta. Station J 1.2 lin
std. Standard F 32 W.13 SIG.STA. Weather Bureau signal station Jb
stf Stiff S 43 Wil Sea-weed S 28
Stg Sea-tangle S 29 Whf. Wharf G 18
stk Sticky S 46 HIS Fog whistle N 15
St. :41. Statute mile Ea Wk Wreck 0 15, 28
Str Strait B 7 Wks WreckaAV () .?.9

Str Stream Be; T 17 W Or White and orange Le
str Streaky S 49
sub Submarine F 20 Y

SUB-BELL Submarine fog bell N 5,6 I Yellow L 24. 44
subm Submerged F 33 YI Yellow S 61
Sutm Sulimerg,41 0a.31) yd. Yard E 8
Strom Ruins SiMmerged ruins Od
SUB -OS(' Submarine oscillator N 7 1st First Fj
Sub Vol Submarine volcano 0 S 2nd second Fk
SW. Southwest U 7 and Third Fl

T 4th Fourth Fm

T. Telephone I 70; L 22c o I)egree E 2()
T True IT 22 Minute (of arc) E 21
T Tufa S 19 Second (of arc) E 22
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AIDS TO NAVIGATION ON NAVIGABLE WATERWAYS
except Western Rivers and Intracoastal Waterway

LATERAL SYSTEM AS SEEN ENTERING FROM SEAWARD

PORT SIDE
ODD NUMBERED BUOYS OR STRUCTURES

WITH WHITE OR 0 GREEN LIGHTS

FIXED

MID CHANNEL
NO NUMBERS MAY BE LETTERED

WHITE LIGHT ONLY

MORSE CODE-wi=rmos
t

STARBOARD SIDE
EVEN NUMBERED BUOYS OR STRUCTURES

WITH WHITE OR ri RED LIGHTS

FLASHINGoomm
FIXF1

FLASEONG rzwalio
OCCULTING GI:=C7
QUiCr. FLASHeGID=CI

BELL OR
WHISTLE

LIGHTED BUOY 411"9"

0
CAN C"7"

OCCULTING =s=a1=73.
QUICK FLASHINGI 1 -4.,80w,

,
IAGHTED

0 sw
CAN c.,T,

6.
BVV

MID CHANNEL DAYMARK

0 sw
NUN ' N -5 -

8

Nr.

LIGHTED BUOY

BELL OR
WHISTLE

1 -8-

. JUNCTION
MARKS JUNCTION AND OBSTRUCTIONS. NO NUMBERS

PASS ON EITHER SIDE. MAY BE LETTERED

INTERRUPTED QUICK FLASHING
IICCIImmirxmccroxa

WHITE OR GREEN -; WHITE OR 6 RED

IM .7py I

.

0
NUN /V"6"

DAYMARK "4"

-F.
LIGHTED

PREFERRED
CHANNEL

STARBOARD

TOPMOST BANO
BLACK

0
RB

CAN C"N"

PREFERRED

PORT

TOPMOST BAND
REO

0
RB

NUN N"L"

A
RB

"1" A DAYMARKS A

laU
POINTER A "5"

"3"

11---1
POINTER "5"

RB

BUOYS HAVING NO LATERAL SIGNIFICANCE-ALL WATERS

0 WOr
C

SPECIAL
PURPOSE

NO SPECIAL SHAPES, NO NUMBERS

( MAY BE LETTERED?
0 WHITE LIGHTS ONLY

0 Y' C
FIXED

0 W
C"N"

ANCHORAGE

0 W
C
B

FISH NET

63 GW
' C

DREDGINGQUARANTINE
FLASHINGEs3sIFKO

OCCULTING1===ca

RANGE DAYMARKS DANGER DAYMARKS
NONLATERAL
SIGNIFICANCE

SUB [110(0
DANGER

11 <>
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AIDS TO NAVIGATION ON THE INTRACOASTAL WATERWAY

AS SEEN ENTERiNG FROM NORTH AND EAST-PROCEEDING TO SOUTH AND WEST

PORT SIDE
ODD NUMBERED BUOYS OR STRUCTURES

WHITE OR C GREEN LIGHTS

FIXED OCCULTING I=
FLASHINGOIRTJaID QUICK FLASHING 1:13311=1

LIGHTED BUOY

CAN

BELL OR
WHISTLE

A DAYMARKS

A

"6"

"A"

147
POINTER

BI

A

DUAL
PURPOSE DUAL

DAYMARKS PURPOSE
BUOYS

0
C"5"

0
N"6"

JUNCTION
MARKS JUNCTIONS OBSTRUCTIONS. NO NUMBERS

PASS ON EITHER SIDE MAY BE LETTERED
INTERRUPTED QUICK FLASHING

WHITE OR O GREEN LIGHTS WHITE OR RED LIGHTS

IRA

LIGHTED

PREFERRED CHANNEL

STARBOARD PORT

TOPMOST BAND TOPMOST BAND
BLACK RED

RB
CAN C"A"

A
RB

0
RB

N"S" NUN

MID CHANNEL
MARKER

BW

STARBOARD SIDE
EVEN NUMBERED BUOYS OR STRUCTURES

WHITE OR RED LIGHTS

FIXED- OCCULTING a====
FLASHING WWW311101 QUICK FLASHING SCISCCDC

ILLUSTRATION-DUAL PURPOSE MARKING
WHERE ICW AND OTHER WATERWAYS COINCIDE

LIGHTED BUOY

NUN

DAYMARK

POINTER

BELL OR
WHISTLE

0

0
DUAL N"6"

PURPOSE DUAL
DAYMARKS PURPOSE

BUOYS

DUAL PURPOSE AIDS TO NAVIGATION ARE USED WHEN THE INTRACOASTAL
WATERWAYS COINCIDES WITH ANOTHER WATERWAY. SHAPES AND COLORS OF
AIDS ARE BASSOON THE PRIMARY WATERWAY.A INDICATES THE AID SHOULD
BE PASSED TO STARBOARD, C INDICATES AN AID SHOULD BE PASSED TD PORT
WHEN TRAVERSING THE ICW FROM NORTH TO SOUTH.

0
C"5"
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AIDS TO NAVIGATION ON WESTERN RIVERS

AS SEEN PROCEEDING IN THE DIRECTION (DESCENDING) OF RIVER FLOW

LEFT SIDE

WHITE OR a RED LIGHTS
GROUP FLASHING (2)

JUNCTION

MARKS JUNCTIONS AND OBSTRUCTIONS

PASS ON EITHER SIDE
INTERRUPTED QUICK FLASHING

RIGHT SIDE

WHITE OR GREEN LIGHTS

FLASHING

mum:mama

it
LIGHTED BUOY

I
CAN

EnasonEumsassi

LIGHTED BUDY

I
NUN

PASSING DAYMARK

CROSSING DAYMARK

alCMSECOILINCIIX=IRCI=1

;- WHITE OR
6 RED LIGHTS

+0 LIGHTED

i
NUN

PREFERRED CHANNEL
TO THE RIGHT

TOPMOST BAND RED
WHITE OR RED LIGHT

PREFERRED

TOPMOST
WHITE

WHITE

0 GREEN LIGHTS

+
ii1 12
4 I 0

11
CAN

TD THE
BAND

OR GREEN

OR

CHANNEL
LEFT

BLACK
LIGHT

PASSING DAYMARK

CROSSING DAYMARK

123.5 176.9
MILE BOARD MILE BOARD

BUOYS HAVING NO LATERAL SIGNIFICANCE-ALL WATERS

NO SPECIAL SHAPES, ND NUMBERS
(MAY BE LETTERING)

Li WHITE LIGHTS ONLY

tilFIXED

FLASHING tatIO:111
OCCULTING =11C1

SPECIAL QUARANTINE ANCHORAGE FISH NET DREDGING
PURPOSE ANCHORAGE

24
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UNIFORM STATE WATERWAY MARKING SYSTEM

USED BY STATES IN STATE WATERS AND SOME NAVIGABLE WATERS

SWIM

BOATS

EXPLANATION MAY
THE CROSSED DIAMOND
DAM, RAPIDS, SWIM

AS

REGULATORY

AREA

KEEP OUT

BE PLACED OUTSIDE THE NATURE
SHAPE, SUCH AS DICATED

AREA, ETC. SUCH AS

MULLET LAKE

MARKERS

ROCK

DANGER

OF DANGER MAY
INSIDE THE DIAMOND
ROCK, WRECK. SHOAL.

(information)

BE IN.
SHAPE,

DAM, ETC.

DAM

5
MPH

CONTROLLED AREA

TYPE 01 CONTROL IS INDICATED IN
THE CIRCLE, SUCH AS 5 MPH, NO
ANCHORING. ETC.

BUOY USED TO DISPLAY
REGULATORY MARKERS

.

.....m.......0
BLACK RIVER

4._________

INFORMATION

FOR DISPLAYING INFORMATION SUCH
DIRECTIONS, DISTANCES, LOCATIONS, ETC.

AIDS TO NAVIGATION

RED-STRIPED
WHITE

INDICATES
SHOULD NOT
BUOY AND NEAREST

BUOY

TIIAT BOAT WHITE

PASS BETWEEN
SHORE

(ALL MAY

1.141111110

MI
MOORING

BUOY

WITH BLUE BAND

SHOW WHITE REFLECTOR

BOAT

OR LIGHT)

'''''...-

la
BLACK-TOPPED
WHITE BUOY

SHOULD PASS
NORTH OR EAST

OF BUOY

CARDINAL

TO BOAT

SYSTEM

RED-TOPPED
WHITE BUOY

SHOULD PASS
SOUTH OR WEST

OF BUOY

TO

(MAY SHOW GREEN REFLECTOR OR LIGHT) (MAY SHOW RED REFLECTOR

RED AND BLACK CAN BUOYS

ARE USUALLY FOUND IN PAIRS
VESSELS SHOULD PASS BFTWEEN

THESE BUOYS

(LOOKING UPSTREAM)

OR LIGHT)

SIDE

J.

LEFT SIDE RIGHT



CHAPTER 11

TIME AND TIMEPIECES

The navigator steps out on the bridge wing and
takes a sight on the star Vega. After applying various
corrections to the sextant altitude, he finds the al-
titude of Vega from his position at the instant of ob-
servation. From tables he extracts the altitude of
Vega from a previously selected assumed position
(AP) at the instant he took his sight. He then finds
(again, from tables) the azimuth of Vega from the
AP. The difference between the altitude from his ac-
tual position and the altitude from the assumed posi-
tion enables him to calculate how far away he was
from the AP at the instant (4 observation. He mea-
sures this distance rJong the azimuth line, and thus
establishes a line of posi,lon.

The foregoing general outline tells how a line of
position is determined by celestial navigation. The
reason it is inserted here prematurely is to impress
upon you the importance of the time element in
navigation. Suppose the navigator's observation is
inaccurate by 1 minute. Although 1 minute isn't very
long, it can make considerable difference in naviga-
tion. Instead of the observation time, suppose the al-
titude is worked out for 1 minute earlier or later,
which could produce an error of as much as 15 miles
in the resulting line of position. Regardless of your
latitude, a 1-minute time error produces a 15-minute
error in longitude. On the equator, 1 minute of lon-
gitude equals 1 nautical mile.

You know, of course, that the motion of the sun
and the stars around the earth is only apparentan il-
lusion created by the rotation of the earth itself.
Nevertheless, in the discussion of time, which fol-
lows, it is simpler to consider the heavenly bodies as
moving around the earth.

TIME AND ARC
Ordinarily, we use solar time, which is measured

by the motion of the sun around the earth. If you are
standing on the main deck aft of a ship headed due
north and the sun passes your given meridian (your
longitude) it is noon where you are at that time, but
if the ship were headed due east, noon would occur
on the forecastle before it would occur at your after
location.
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Every celestial observation is timed according to
the time at the Greenwich meridian. Usually timing
is determined by means of the chronometer, which is
set to Greenwich time. In order to clarify the rela-
tionship between time and arc, let's say that it is ex-
actly noon where you are, that you know your lon-
gitude, and you want to find what time it is in Green-
wich.

The sun makes a complete 360° revolution
around the earth every 24 hours (h). When the sun
is on a particular meridian, it is noon along that
meridian. In other words, when the sun is on the
Greenwich meridian (0°), it is noon by Greenwich
time. To make the explanation simpler, let's say
you're in 90° W. longitude. It's noon where you are,
so the sun also is in 90° W. That is, since leaving
Greenwich, the sun traveled through 90° of arc.
Because it was 1200 Greenwich time when the sun
was at 0°, the time at Greenwich now must be 1200
plus the time required for the sun to travel through
90° of arc.

The foregoing explanation provides all the ele-
ments of a problem for converting arc to time. If you
know that it takes 24h for the sun to travel 360°, it
should be a cinch to find how long is required for it
to go 90°. Thus, if it travels 360° in 24h, it must go
15° in lh. If it transits 15° in lh, it must go 1° in 4
minutes (m). Then, to go 90° requires 90 multiplied
by 4m, or 360m, which is 6h. Six hours ago it was
1200 Greenwich time. Therefore, the time at Green-
wich now must be 1800. You actually have con-
verted 90° of arc to 6h of time. In doing so, you
discovered the basic relationship between arc and
time. This relationship is stated as 15° of longitude
(arc) equals 1 hour of time.

You can also convert time to arcthe reverse of
the example just worked. Tables for converting
either way are in the Nautical Almanac and in Bow-
ditch. But if you acquire the following easy methods
of converting, you won't have to refer to other
sources. First, you must memorize the values for arc
and time in the accompanying table. The only
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reason you need to memorize these values is to make
it easier to remember the methods for converting arc
and time.

Arc and Time Equivalents

Time to Arc Arc to Time

22lh 360' 360' 24h
lh 15° 4m
1m 15' 1' 4s
Is 15"

METHODS FOR CONVERTING TIME AND
ARC

* Time to arc: Suppose you want to change the
time !Oh 15m 1 Os to its equivalent in arc. First, ar-
range the figures in a column, with the degree,
minute, and second symbols of arc measurement in a
row alongside, as follows:

10h
.15m
lOs

0 It

The next part is easy. There are 15 in 1 hour, so
multiply the hours by 15.

10h
15m
10s

Next, divide the minutes by 4. In this example, 4
into 15 is 3, with a remainder of 3. Write the first 3
under degrees.

0

150

10h
15m
lOs

150 --
3 --

Now, multiply the remainder, 3, by 15, which
gives you 45. This number goes under minutes.

10h 150
15m 45 --
10s

am,fm

To convert seconds, follow the same procedure;
divide them by 4. Here you divide 4 into 10, which
gives 2 and a remainder of 2. Write the first 2 under
minutes and multiply the remainder, 2, by 15. This
procedure gives you 30 seconds. You now have
these totals:

0

10h 150 - -
15rn 3 45
lOs -- 2

153 477 30

1.

30

Thus, in 10h 15m lOs of time, there are 153° 47 '
30 of arc.

* Arc to time: Now, let's see how to convert the
other way from arc to time. Set up the degrees,
minutes, and seconds of arc just as you did the
hours, minutes, and seconds of time.

h m s
153 °
47'
30"

An hour contains 15, so divide the degrees by 15.
This result :s 10, with a remainder of 3. Write 10
under the hours column.

153 °
47'
30"

h m s
. 10 --

Multiply the remainder, 3, by 4, and put the
resulting 12 in the minutes column.

h m s
153 10 12 --
47'
30"

Next, divide the minutes by 15, which gives you 3
and a remainder of 2. Place 3 under minutes, mul-
tiply 2 by 4, and write the product, 8, under seconds,

h m s
153° 10 12 --
47' -- 3 8
30" 0.

Divide the seconds also by 15. This step gives
you exactly 2, with no remainder. Write the 2 under
seconds. This entry completes the conversion of arc
to its equivalent in time, thus:
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h 171 s
153' 10 12 --
47' -- 3 8
30" 2

10 15 10

KINDS OF TIME

Astronomy provides the basis for measuring time
which is of paramount importance to the navigator.
A day is measured as one rotation of the earth about
its axis. The external reference point determines the
type of time considered; solar, sidereal, or lunar. Ap-
parent time and mean time are applied in certain
problems of navigation. The difference between ap-
parent and mean time is called equation of time.

APPARENT TIME

The sun, as mentioned earlier, is our most con-
venient reference point for reckoning time. Time
measured by the sun is solar time. Rotation of the
earth on its axis produces apparent motion of the
sun around it. When we measure time by the ap-
parent motion of the sun itself, we call it apparent
time. If the sun is directly over the meridian we are
on, we say that it is noon, local apparent time. When
it is directly over the meridian 180° away from ours,
it is midnight, local apparent time.

If the earth remained stationary in space, all the
days reckoned by apparent time would be the same
length. But the earth travels in an elliptical orbit
around the sun, and its speed relative to the sun va-
ries with its position in its orbit. Consequently, the
time required for a complete rotation of the earth on
its axis, although constant as applied to points on the
earth, varies regarding the earth relative to the sun.
The length of a day, therefore, reckoned by a
complete rotation of the earth with regard to the
sun, also varies.

MEAN TIME

Instead of each day having exactly 24 hours, it
would be rather confusing if some days had more
and some fewer hours to conform to the irregulari-
ties of the earth's rotation. To preserve the obvious
advantages of solar time, yet eliminate these irregu-
larities, solar time used in navigation is mean time. It
is calculated from the motion around the earth of an
imaginary mean sun, which always makes the 360°
trip around in exactly 24 hours. When it is noon by
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local mean time (LMT) the mean sun, in lieu of the
true sun, is exactly over your meridian.

Four times a year the positions of the mean and
the true sun coincide. sn other words, on those four
occr ions there is no difference between apparent
and mean time. Otherwise, there always is a dif-
ference, called the equation of time, which is listed
in the Nautical Almanac for every 12 hours of
Greenwich mean time (GMT) of the sun on any
date. The equation of time reaches a maximum of
nearly 16 1/2 minutes.

SOLAR, SIDEREAL, AND LUNAR TIME

Solar time, we learned, is calculated from the
motion of the sun around the earth. Solar time is the
principal time used in navigation.

Sidereal time, calculated from the motion of the
stars around the earth, is used in the procedure for
identifying heavenly bodies (described later). For
the present, all you need to know about sidereal time
is that it is measured by the motion around the earth
of the first point of Aries. A sidereal day is about 4
minutes shorter than a mean solar day, and there are
366 1/4 sidereal days in a calendar year.

A lunar day is measured by the. motion of the
moon as it orbits the earth; it is about 50 minutes
longer than a mean solar day. Moon data is used in
some navigation problems and in tide analysis.

ZONE (STANDARD) TIME

We have seen that local mean time on the
forecastle can be different from local mean time on
the main deck aft. In other words, local mean time
always differs, in different longitudes. In New York
City, for example, a difference of about 9s LMT oc-
curs between one end of Forty-second Street and the
other end.

You can understand, now, how a general foulup
would result if everyone set his watch on his own
LMT. He would have to change it every time he
went 4 few blocks on a street running east and west.
To eliminate this difficulty, standard time zones
have been established, within which all clocks are
set to the same time. A difference of 1 hour takes
place between one time zone and the next. Because
lh is 15°, you can see that each time zone comprises
15° of longitude.

The standard time zones begin at the Greenwich
meridian (0°). Every meridian east and west of
Greenwich that is a multiple of 15° (15 °, 30.9 45 °,
60°, 75°, and so on) is a standard time meridian.
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Each standard time meridian is at the center of its
time zone, and the zone extends 7 °30' ( half of 15 °)
on either side of the meridian. Certain standard time
zones ashore vary somewhat from this procedure in
order to give adjacent populated areas the same
time, and for oth.:r reasons of convenience.

Local mear, time along each standard time
meridian is zon, (standard) time for the entire time
zone. Zone time in navigation is abbreviated ZT.

Daylight saving time is simple zone time set
ahead 1 hour (sometimes 2 hours) to extend the
time of daylight. Daylight saving time is ignored in
navigation.

ZONE TIME AND GMT

If GMT is the time at the Greenwich meridial.,
measured by the mean sun, and the Greenwich
meridian is the standard time meridian for the 0 time
zone, it follows that zone time anywhere in the 0
zone is the same as GMT. Most of the information in

105 120' 135° 150' 165°

9 -10 -11
.ro

IBO' 165° 150° 135. 120° 105'

-11+ +11

navigational tables relates to GMT, hence you must
know how to convert the time in any zone to GMT.

The solar day contains 24h, and each titre zone
represents lh, so there must be 24 zones. Beginning
with the 0 (Greenwich) zone, time zones run east
and west from zone 1 to zone 12. (See fig. I I-1.)
Zones east of Greenwich are minus; those west of
Greenwich are plus zones. (Note that +12 and -12
time zones each include only 7 1/2° of longitude.) In
other words, in zones east of Greenwich, you must
subtract the zone number from the zone time to find
Greenwich time. In zones west of Greenwich, you
must add the two. The zone time at Greenwich is
GMT, consequently the zone number tells you the
difference in hours between your zone time and
GMT.

Standard time zones are also designated by let-
ters. You can find the equivalent letter designation
from the numbered zone by referring to figure 11-1.

Because there is a standard time meridian for
every 15° of longitude, you divide your longitude by

90°

+6

75°

+5

er 45° 3u 15.

+4 +31 +2 +1

co

NORTHA S IA ASIA
AMERICA

ZI

I Sub 1 Day
from Dale

WI
FI
<1
al

Add 1 Day:
TO Dube 1

00'
E
5

F
-6

G-7
Ln,g

8 9 K
10

&Hawaii

TIME ZONE
z CHART

Zone Time (ZT) 's
w LMT for meridian at center of Zone

To find GMT
Apply Zone Descr ption to ZT

3

SOUTH

AMERICA

MIY x
-12 + +1

w
+10

w

+8
Long
T S+7 +6 +5 +4 +3 +2

A
-1

B
-2

Long
C

-3
E F-4-5

90 105' 120.

Figure 11-1.-Standard time zones.
13.76(69)

112.21- 757



CHAPTER 1 1- TIME AND TIMEPIECES

15' to find which zone you are in. Then, to find
OMT. you merely apply the zone description ( ZD)
according to its sign.

To illustrate. assume that you are in longitude
105°E.. ZT is 16h 23m 14s, and you want to find
GMT. Dividing 105 by 15 yields 7, which means you
arc in time zone 7. You are in east longitude, so the
sign is minus. "therefore, your ZD is -7. The minus
sign means that you subtract ZD from ZT to find
GMT. Thus:

ZT
ZD

GMT

16h 23m 14s
-7
9h 23m 14s

Or, say you're in longitude 75°W., ZT is 7h 13m
57s, and you want to find GMT. Divide 75 by 15 and
your answer is 5. Therefore, you are in zone 5, and it
must be plus 5, because your longitude is west. Con-
sequently:

ZT
ZD

GMT

7I-. 13m 57s
+5
12h 13m 57s

In both examples, your longitude coincided with
a standard time meridian which simplified the solu-
tion somewhat. If you are not located on one of
these meridians, you can figure out which zone

you're in by dividing your longitude by 15, and ob-
serving the size of the remainder. You must bear in
mind that each standard time meridian is at the
center of its time zone, and the zone extends 7 °30'
on either side of the meridian. For example, say your
longitude is 142°41' W., and you want to know ZD.
Dividing 142°41' by 15, you have 9, with 7°41' left
over. But 7°41' is more than 7 °30', so you must be
in the zone next beyond zone 9, meaning zone 10.

TIME AND DATE

In the first diagram in figure 11-2, the mean sun
is over the Greenwich meridian, meaning that it is
noon, 1 May, GMT. Because it is noon, GMT, it
must be 12 hours later (midnight) at the 180th
meridian on the other side of the earth. In other
words, the sun is just starting its 24-hour cruise, it is
the same day all the way around the earth, but a new
day is about to begin at the 180th meridian.

As the sun moves westward, it takes noon along
with it, so to speak, and midnight moves along con-
currently into east longitude. In the second diagram
the sun has brought noon to 90°W. longitude. For

t,

WEST

o

oo,90

OCuo

0090

000

E I MAY

= 2 MAY

2.
WEST

%
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Figure 11-2.-Date change over the earth.
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the sun to travel 90° requires 6 hours, so it is 6 hours
past noon, or 18h Om Os GMT. Midnight has moved
to 90°E. longitude.

A new day starts as midnight leaves 180°. Thus,
between 180° and 90°E., it is the next day, 2 May,
while it still is 1 May from 90°E. westward to 180°.

Looking at the third diagram, you see that the
sun has brought noon to the 180th meridian, and it is
midnight in Greenwich. It now is 2 May from 180° to
0° longitude in the eastern half of the earth, but still
1 May from 0° to 180° in the western half.

In the last diagram, noon has reached 90°E., and
midnight has traveled 6h past Greenwich to 90°W. It
is 2 May over three-quarters of the earth, from 180°
around to 90°W., but still I May over the quarter
between 90°W. and 180°. On 2 May, GMT is 6h Om
Os.
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The date changes at the 180th meridian in all of
the diagrams except the first one. Going west, it
becomes the next day at 10°: going east, it becomes
the day before.

When you refer to GMT in the Nautical .Al-
manac, you must know what the date is at Green-
wich. Frequently the date there differs from what it
is in your longitude. Assume that on I May you are
in longitude 176°41' W., and ZT is 16h Om Os. Di-
vide 176° by 15. The nearest whole number is 12.
the ZD. Longitude is west. therefore ZD is +12. Ad-
ding ZD to ZT, we obtain the following data:

ZT
ZD

GMT

16h Om Os (1 May)
+12
28h Om Os (1 May)

What have we here, 28 o'clock? Time 2800 on I
May is the same as 0400 on 2 May. Therefore, GMT
is 4h Om Os on 2 May.

Suppose that at the same ZT you were in lon-
gitude 176°41' E., on the other side of 180, where it
is 2 May. In this example, ZD is -12 but GMT comes
out the same; the date where you are is the same as
the date at Greenwich. In the former problem, it al-
ready has become a day later at Greenwich.

ZT 16h Om Os (2 May)
ZD -12

GMT 4h Om Os (2 May)

Here is a problem with a new twist: Suppose
you're in longitude 47°53' E., ZT is 2h Om Os, and
the date is 2 May. The ZD is -3. (You should know
why by now.) How can you subtract 3 from 2h Om
Os? Time 0200 on 2 May is the same as 2600 on 1
May. The figuring goes like this:

ZT
ZD

GMT

2611 (1 May,)
-3

2311 (1 May)

ZONE AND LOCAL MEAN TIME

Zone time is a matter of convenience only. It was
established to keep all clocks in a specific area on
the same time. The actual time where you are is the
local mean time, which changes continually as the
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sun moves. Local mean time also changes as you
change your longitude.

If you are located on one of the standard time
meridians, theft zone time and local mean time are
the same. Otherwise, you must calculate local mean
time according to the difference in longitude
between your meridian and the closest standard time
meridian. You subtract yc W. longitude from the. lon-
gitude of the time meridian. This result is in degrees,
minutes, and seconds of arc, which you convert to
time, and apply to the zone time.

Suppose you are in longitude 142°41' W., and ZT
is 06h 1,1m 09s. Divide 142°41' by 15, and you find
that you are in zone +10. Your standard time
meridian must be 150°W. Write that down as
149°60' W., so it will be easier to subtract your lon-
gitude.

Longitude time meridian
Longitude your meridian
Longitude difference

149°60'W.
142°41' W.

7°19'

Change 7°19' to time, and you get Oh 29m 16s.
This change means that LMT at your meridian dif-
fers from ZT by Oh 29m 16s. Whether your time is
later or earlier than the time at 150°W. depends on
whether you are east or west of that meridian. You
are in west longitude, which is measured west from
0° to 180°, so 150°W. must be farther west than
142°41' W. Therefore, you must be east of the stan-
dard time meridian. It is always later to the east, con-
sequently your LMT must be Oh 29m 16s later than
ZT. This representation is as follows:

ZT 061i
0011

LMT 0611

21m
29m
50m

TIM M! ECES

09s
16s
25s

Time-measuring devices have evolved, with
civilization, from the simplest sundials to com-
plicated electronic equipment. Aboard Navy ships,
time is kept by watches, clocks, and chronometers.

CLOCKS AND WATCHES

A ship's routine activities are timed by the vari-
ous ship's clocks or deck clocks, mounted on the
bulkheads and usually set to ZT. When the ship en-
ters a new time zone, a Quartermaster makes the



CHAPTER 1 1 TIME AND TIMEPIECES

rounds of all clocks, resetting them 1 hour one way
or the other. contingent upon whether the ship is
moving east or ..est. The commanding authority
may, hmvever. direct that the clocks be changed at
some time except the instant of entry into a new
zone. Some azbitrary time, like daylight saving, may
he selected for reasons of convenience. In some lo-
calities the ship's clocks are set to fractional zone
time.

Ships ar equipped with a number of clocks de-
pending upon the ship's size and mission. The
pilothouse. engineering spaces, offices, messing
spaces, and staterooms are areas that normally have
clocks. Ship's clocks are of various types: 12- and
24-hour dials, direct reading, 8-day (winding
period ), electric. etc. Whatever their location or
type, however, keeping them set to correct time, ad-
justing their rates, and having them repaired when
necessary is the Quartermaster's responsibility.

One person usually is assigned the job of winding
and setting the clocks at intervals prescribed by the
navigator. Ship's clocks are accurate enough to time
meals, watch relief, taps, liberty call, etc. The person
assigned the duty of setting the clocks sets a compar-
ing watch to the correct time (either from a
chronometer or radio time signal ) and checks the
accuracy of each clock by comparing it with the
comparing watch. He then notes (in a clock log) the
error of each clock, winds each clock, and adjusts it
to run faster or slower, depending on whether it was
gaining or losing tinr.. No adjustment for rate is
made to clocks that have only a small error, because
frequent adjustments may cause erraticisms.

Comparing watches and stopwatches may also be
used for timing celestial observations, as described
in the final topic in this chapter.

CHRONOMETER

Chief among navigational timepieces is the
chronometer (fig. 11-3). It is considered one of the
most accurate mechanical time machines devised by
man. If a ship does not have a chronometer, and
must navigate at any time by celestial observations,
she is provided with a timepiece that reasonably ap-
proximates the chronometer's accuracy.

The chronometer is a clock of unusually fine
construction. It is designed for extreme accuracy
and dependability, and is built to withstand shock,
vibration, and variations of temperature. Like the
magnetic compass, it is mounted in gimbals to offset
ship's motion. It must be handled with the greatest
care, because its accuracy and regularity are essm-
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Figure 11-3.Ship's chronometer in its case.
69.38

tial in determining GMT, the basic time used in fix-
ing position by celestial navigation.

Types of Chronometers

Two types of chronometers presently are in use:
size 85 and size 35.

The size 85 chronometer (formerly called ship
chronometer) is the principal navigation timepiece
aboard ship. It can easily be identified by its 4-inch
dial and the jerky motion of its second hand, which
jumps 1/2 second every other tick. A modified size
85 chronometer is furnished to missile carrying
ships, if those ships have shipboard time/frequency
standards. This modification features an electrical
contact assembly (make-break circuit) capable of
producing an electrical impulse every second except
the 59th second of each minute. The make-break
circuit keeps the DRT and other equipment on mis-
sile ships set to the correct time.

25C
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Formerly, size 35 ehronomet,N-s w ere called
chronometer watches. They are ide st.ilieci by their 2
I /2-inch dial and external winding ,i;e7,-n, making
them resemble large pocket watches. Although size
35 chronometers still are found on many ships. they
are being phased out of the Navy.

Care of Chronometer

The N'avShips Technical Manual, current Nay -
Ships directives, and Navy Regulations contain
complete ins, ructions concerning the care. winding,
and transportation of chronometers. You must
familiarize yourself with these instructions. A brief
summary of their content follows.

Before the chronometer is received on board,
complete preparations should be made for its im-
mediate installation. The chronometer locker (fig
11-4) should be located as near as possible to the
ship's centerline, where the effect of rolling is
minimized, Chronometers should not be installed
near masses of vertical iron or charged electrical
machinery. They should be placed where they are
least subjected to drafts, temperature changes, the
jar or vibration of machinery, and the shock of gun-
fire.

Chronometers should always remain in their gim-
bal boxes. The glass cover of the chronometer gim-
bal box should be kept closed at an times. This cover
protects the chronometer from moisture and
prevents sudden,l-apid changes of temperature. The
gimbal boxes should be removed from the
chronometer locker only under the following cir-

Figure f..-4.Stowage of ship's chronometers.
69.39

curnstancts: for safekeeping during exteni..;c:d
periods of ship repair: during deperminiz or flashing
operations; or when the chronometers arc scheduled
for overhaul.

When chronometers are received on hoard. the\
have a small piece of gummed paper attac hed to
their bezels. On this paper is written or stamped the
overhaul due date. Chronometers should he turned
in for overhaul within 6 months of the date indicated
because, beyond that time, their rates tend to
become erratic and their accuracy deteriorates.

If chronometers are moved for any reason, their
gimbal rings must be locked. For transportation
from ;hip to pool, or vice versa, the instruments
should be hand-carried by a responsible person. He
must guard them particularly against shocks, jars, or
quick rotary motions. The NarShips Technical
Manual gives instructions for transporting
chronometers over a considerable distance ( as by
express).

Winding Chronometers

Chronometers are started and set to GMT at the
chronometer pool and are never reset thereafter.
Although they usually are designed to run for 56
hours without rewinding, each one must be wound
regularly at approximately the same time each day
to ensure uniform performance. If a chronometer
should run down, the consequences would be seri-
ous; hence, a better means than memory alone must
be used as a reminder of the time for daily winding.
The number of hours elapsed since the last winding
is shown by an indicator dial on the face of each
chronometer.

To wind the size 85 chronometer, turn the instru-
ment gently on its face and steady it with your hand.
Uncover the keyhole by turning the dustplate on the
bottom, and insert the key. Wind counterclockwise.
Seven half-turns will suffice if no more than 24 hours
have elapsed since the last winding. Take the last
turn slowly, to avoid bringing the winding
mechanism up hard against the stops. After winding,
cover the keyhole and return the instrument to its
normal position. (Except when being wound,
chronometers should always rest face up in their
gimbals.) Check the indicator dial at the top of the
face to ascertain that the indicator is back to 0.

To wind the size 35 chronometer, grasp it in your
left hand. Turn it in its gimbal until it is vertical, stem
up. With the thumb and index finger of the right
hand, wind the instrument as you would a fine
watch, again being careful not to bring the winding
mechanism up hard against the stops. Twenty-one
half-turns normally wind 24 hours.
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Most ships have more than one chronometer.
They should be wound in the same sequence each
day to prevent omissions. The Quartermaster
customarily winds the chronometers at 1130. A re-
port of this action must be made to the commanding
officer by the OOD at 1200.

Error and Rate

Even a chronometer cannot keep exact time in-
definitely. S' nor or later the chronometer time
gradually be&ns to draw away from GMT.
Chronometers are set to GMT, as nearly as possible,
before delivery aboard ship. The difference between
chronometer time and GMT, at any instant, is called
chronometer error. Error directions are identified
with a sign or letter, such as ( + or F = Fast) or (- or
S = Slow), to indicate that the chronometer is either
fast 0.- -.low in relation to the correct GMT.

Chronometer rate, on the other hand, is the
amount the instrument gains or loses in a specified
time. For example, a chronometer whose rate is +
1.5 seconds will gain 1.5 seconds every 24 hours.
Chronometer rate is usually expressed as seconds
and tenths of seconds per day, and is labeled
"gaining' or "losing." Chronometer rate is deter-
mined by comparing errors obtained several days
apart and dividing the difference by the number of
days between readings. See example below.

No attempt should be made to determine
chronometer error closer than 1/2(0.5) second.
Average daily rates, therefore, are a somewhat more
accurate measurement of the chronometer's per-

formance than are the daily checks because, in the
former method, any daily observational errors are
averaged out.

Determining Chronometer Error

Inasmuch as chronometers are never reset
aboard ship, an accumulated error may become
quite large. Such an error is unimportant, though, if
an accurate record is kept of the error.

The most accurate check on the chronometer
and other timepieces is the radio time signal, broad-
cast by radio station NSS and other stations listed in
Radio Navigational Aids (1-1.0. 11 7). Naval radio sta-
tions transmit time signals (on six different frequen-
cies) for the 5 minutes immediately preceding cer-
tain hours GMT. These signals may be relied upon
because they are accurate to within 0.01 second.
You must familiarize yourself with their pattern, a
description of which follows.

Each second in the time signal is marked by the
beginning of a dash; the end of the dash has no sig-
nificance. Beginning at minutes before the hour,
every second is transmitted except the 51st second
of the 1st minute, 52nd second of the 2nd minute,
53rd second of the 3rd minute, 54th seconc of the
4th minute, 29th second of each minute, the last 4
seconds of each of the first 4 minutes, and the last 9
seconds of Lh last minute. The hour signal after the
9-second break (59m 60s) consists of a longer

Date

17 July
18 July

Correct GMT

llh 30m OOs
11h 30m OOs

Chron. time Error Chron. rate

llh 32m 00s 02m OOs
llh 32m Ols 02m Ols +ls

Average daily rate (ADR) is found by using the formula- -

ADR =lerror on last day observed) - (error on first day observed)
(date of last observation) - (date of first observation)

The example worked from applying the ADR formula is for a 31-day month. A
navigator, desiring to determine the chronometer rate, compares the chronometer
directly with the Washington, D. C., 1200 radio time signal on different days. On
the first day the chronometer reads fast by 09 minutes 3.0 seconds and on the last
day it reads fast by 9 minutes 53.5 seconds. Average daily rate (ADR) is found as
follows

ADR = (F) 09m 3.5s (F) 09m 3.0s c0.5s diff. 1 68s/d gaining
(31) (1) 4 rEF-- 1.68s /day

g
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dash than the others. For clarity, the system of
dashes is shown graphically in the accompanying ta-
ble.

Minute Second

50 51 52 53 54 55 56 57 58 59 60
55 - - - - - -
56 - - - - - -
57 - - - - - -
58 - - - - - -
59 -

Radio stations WWV (Washington) and WWVH
(Honolulu) give the correct time signal every 5
minutes, 24 hours per day. These time signals consist
of an audiofrequency, which is interrupted precisely
1 minute before each hour and at 5-minute intervals
thereafter. The signals are broadcast on 2.5, 5, 10,
15, 20, and 25 megahertz. One of these signals
usually can be received in any part of the world.

The upcoming time is announced during the in-
terruption of the audiofrequency. The exact time is
taken the instant the audiofrequency is resumed. An
example of the voice announcement might be: "This
is radio station WWV. When the tone returns, the
time will be 8:50 a.m. eastern standard time; 8:50
a.m."

Information concerning each chronometer (er-
ror, successive daily rate, average daily rate) must
be recorded in the Navigational Timepiece Rate
Book, NavShips 9846/2. (See fig. 11-5.) Each page
of NavShips 9846/2 can accommodate the records
of a maximum of three chronometers for 1 month.

The most accurate timepiece on board is

checked against the time signal, and its error is
recorded in NavShips 9846/2. Errors of the other
chronometers can be calculated by referring to the
chronometer just checked.

Chronometer Minus Watch Computation

The importance of obtaining the exact GMT of
every celestial observation was mentioned earlier.
Obviously it would be impractical if, every time you
took a sight on the bridge wing, you had to dash into
the charthouse and look at the chronometer. Every
observation, consequently, is timed the instant it is
made, either by a stopwatch or by a comparing
watch.

The stopwatch can be started exactly on some
convenient minute or hour of the chronometer. If its
rate is known to be small, there is no necessity for

working out any ehronomei
computation, provided the i:
servations are taken is shGrt. observa-
tion, the stopwatch can be stoppt:d (or reversing the
procedure, the watch may be started ) when the sight
is taken, but seldom is only one observation made.
For this reason, the stopwatch usually must be read
like any other watch.

A comparing watch can be set to the chronome-
ter time and can be used to keep time, if its rate also
is small. Some navigators, though, prefer to keep
their watches on zone time, hence observation time
must be computed. It doesn't matter whether com-
putation is made before or after the observation. It is
essential, though, to have the interval as short as
possible between time of sight and timc of computa-
tion. Otherwise, enough time may elapse for the
watch to gain or lose a sufficient amount to cause an
error. For better accuracy and to avoid careless er-
rors, it's a good idea to make C-W computations
both before and after a round of sights.
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The C-W computation is watch time (WT) to the
half-second subtracted from chronometer time
(CT). If WT is greater, 12 hours must be added to
CT. The C-W is never greater than 12 hours,
because both watch and chronometer are graduated
only to 12. Now that you know the value of C-W, it
is necessary only to add this value to the WT of any
observation to find the correct CT, then apply CE,
and you have the GMT of the observation.

To work an example, assume that you have a
chronometer whose error (CE) is -7m 4s; in other
words, it is 7m 4s behind GMT. Your watch is set to
ZT and reads 5h 26m 42s when the chronometer
reads 10h 19m OOs. First, find the C-W. It's WT sub-
tracted from CT.

CT
WT
C-W

10h
5h
4h

19m
26m
52m

OOs
42s
18s

You step out on the bridge with your sextant and
watch, and sight on Sirius at WT 5h 34m 21s, date
15 October, longitude 101°34.2' E. What is the
GMT of this sight? Applying the formula
CT= WT +C -W, we find:

WT
C-W
CT

5h
4h

10h

34m
52m
26m

21s
18s
39 s
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Figure 11-5.-Ship's chronometer record.
69.140

151



QUARTERMASTER 3 & 2

The CT is the chronometer time of the observa-
tion. Apply CE to CT to find GMT. The CE is minus,
meaning that the chronometer is behind GMT,
therefore CE must be added to CT. ThUs:

CT
CE

GMT

10h 26m
7m

10h 33m

39 s
04s
43s

Now, let's consider the date, 15 October at
101°32.2' E. Is it the same day at Greenwich? Let's

see. The zone time is 5h 34m 21s. The ZD is -7. Sub-
tract ZD from ZT to get GMT. You can't subtract 7
from 5, but 5h on 15 October is the same as 29h on
14 October, and 7 f' 29 is 22. Therefore, 10h
33m 43s is not a.r 7, October, but p.m. on 14
October. Fran' .his ,nation, it follows that
GMT is 22h 33i 1-1 October.

In problems like these you must check the date
carefully every time to avoid a 12-hour error such as
the one we encountered just now.
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CHAPTER 12

INTRODUCTION TO I'

NAVIGATION DEFINED

Navigation is simply the art and science that ena-
bles the mariner (or aviator) to ( 1 ) determine his
ship's position, and (2) guide her safely from one
point to another. You already have a good idea of
how a ship's compass is used in guiding her from one
point to another, but how does her navigator figure
out where he is in the first place?

The only way to locate any object is to describe
its position with relation to some other object(s)
whose location is already known. If you don't be-
lieve this, try and dream up another way to locate
something. Try to tell yourself where your white hat
is, right now, without bringing some other object
into the picture. Either your white hat is on your
head, in your locker, in your sea bag, or in, on, or
near some other object you can locate. If it isn't,
then you don't know where it is.

We have four ways of determining position in
navigation, every one of which locates a ships posi-
tion with relation to some locality, or object(s)
whose location is already known. These four
methods of finding position are-

1. Piloting, in which position is determined by
means of bearings on or distances from visi-
ble objects on the earth's surface, and by
soundings.

2. Dead reckoning, in which position is ascer-
tained through the direction and distance a
ship has traveled from a known point of de-
parture.

3. Celestial navigation, in which position is
found by locating a ship with relation to the
celestial bodies.

4. Electronic navigation, in which position is
determined much as it is in piloting, except
that the bearings and/or distances are ob-
tained by electronic means.

By utilizing the methods of calculating ship's
position, her course can be kept on charts in the
pilothouse. (See fig. 12-1.)

The four ways of determining, position will
receive individual treatment as this course

progresses. Right now we want to discuss some of
the fundamentals you must know about objects
located on the terrestrial sphere.

TERRESTRIAL SPHERE

Let's say you're looking at a white cue ball with
an absolutely blank surface. Take a pencil and make
a mark on it. Now, how would you tell anybody
where on the cue ball the mark is located? The
answer is: You couldn't. There are no points or ob-
jects on the cue ball with reference to which you can
locate the mark.

The earth is a sphere, just as this cue ball is. It is
called the terrestrial sphere. Although it is a little
flattened instead of being perfectly spherical, this ir-
regularity is disregarded here for simplicity.
Reference points for location of objects on the
earth, with two exceptions; have been established by
general agreement among maritime nations. These
two exceptions are the north and south poles,
located at the ends of the axis on which the earth
rotates. Imaginary lines (an infinite number of them)
running through the poles and around the earth are
called meridians. They divide the earth into sections,
the way an orange is divided into segments.

Now, suppose you start at the north pole and
travel along a meridian exactly half way to the south
pole. You'll then be on the equator, an imaginary
line running clear around the earth, which bisects
every meridian and divides the earth in half. The half
the north pole is on is called the northern hemi-
sphere; the other half, the southern hemisphere.

CIRCULAR MEASUREMENT

Before going any further, you'll have to know
something about how distances are measured along
the circumference of a circle. Measurement along a
meridian, for instance, which is a perfect circle, is
expressed in terms of degrees of arc. These degrees
of arc may be transformed into linear measurement
in nautical miles (described later). The best example
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Figure 12-1.Plotting a course.

of circular measurement in degrees of arc is the
compass card. Whatever the size of the card, its cir-
cumference always contains 360°. Each degree con-
tains 60 minutes ); each minute, in turn contains
60 seconds ( "). The nautical mile, by arbitrary inter-
national agreement, is now taken as 6076.11549 feet
or exactly 1852 meters. The nautical mile is about
one-seventh again as long as the statute mile.

MERIDIANS AND PARALLELS

So far, in developing a system for locating points
on the terrestrial sphere, we have a series of meridi-
ans running through the poles around the earth, and
a single line, called the equator, running around the
earth at right angles to its axis. These reference lines
can be seen in figure 12-2. The equator divides each
meridian and the earth itself into two exact halves.

For every degree around the earth's rim there is a
meridian-360 of them 60' or 3600" apart. A starting
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point for numbering these specific meridians was
required, and most of the maritime countries de-
cided that the starting point should be the meridian
on which was located the Royal Observatory at
Greenwich, England. The Greenwich meridian is
therefore number 0, and meridians run from that
one east and west to the 180th, on the opposite side
of the earth from Greenwich. The complete circle
formed by the 0 and 180th meridians, like the equa-
tor, divides the earth into two exact halves, one of
which is the eastern and the other the western hemi-
sphere. Every meridian runs true north and south.

Let's leave the meridians, now, a nd go back to
the equator. Let's cut a globe of the world in half ex-
actly along the equator, and set the northern half on
the chart table, flat edge down. Get your eye lined
up so that the flat edge appears as a straight line, and
you will see the upper edge in the shape of a semicir-
cle, containing 180° of arc, 90° from equator to pole
on either side.
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PARALLELS
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Figure 12-2.The terrestrial sphere.
65.116(69)

Beginning with the equator, you see lines that ap-
pear to be parallel to it, one for each of the 90° of arc
from the equator to the north pole. The planes form-
ing these lines on the earth's surface are actually
parallel to each other, and for this reason they are
called parallels. (See fig. 12-2.) As a matter of fact,
if you shift your eye to a point just above the pole,
you can see that they are actually circles, growing in-
creasingly smaller as they get farther from the equa-
tor and nearer the poles. Don't forget though, that
no matter how small a circle is, it still contains 360°.
The distance represented by each degree becomes
less, however, as the parallel circles get smaller.

Starting point for numbering the parallels is the
equator, the 0 parallel. Parallels are numbered from
0° to 90°N. and S. of the equator, and every parallel
runs true east and west.

Don't get the idea that there are only 360 meridi-
ans and 180 parallels. There is a meridian or parallel
for every one of the 21,600 minutes around the
complete circle of the earth's sphere. There is one
for each of the 1,296,000 seconds all the way around
and one for each of the 12,960,000 tenths of
seconds. The parallels and meridians are imaginary.
Because there is no limit on the imagination, there is
no limit to the number of meridians or parallels that
could be imagined on the earth. You could imagine
a couple of trillion of them crowded between your

two feet. But there is a limit to the capacity of our in-
struments, and we seldom break down measurement
along a meridian or parallel to a value smaller than
that of a second.

LATITUDE AND LONGITUDE

Now we have a network of meridians and paral-
lels all the way around the globe. Every spot on the
earth is located at the point of intersection between
a meridian and a parallel. Every point's location is
described in terms of its latitude (distance in
degrees, minutes, and seconds of arc N. or S. of the
equator, measured along the point's meridian) and
longitude (distance in degrees, minutes, and seconds
of arc E. or W. of 0 meridian, measured along the
point's parallel). Longitude is always from 0° to
180°. Latitude never is greater than 90°. Zero
latitude is the equator. If you are in latitude 90° N.,
you are at the north pole, and whichever way you
look is south.

GREAT CIRCLE

The concept of the great circle is sometimes dif-
ficult for a beginner to grasp, but it is a fundamental
that must be cleat understood. A great circle is any
circle whose plane passes through the center of the
earth or any other sphere.

What does this statement mean, exactly? Sup-
pose you have a perfect "sphere of soft rubber
through which you can pass a flat sheet of thin
metal. If you shove the metal sheet through the
sphere so as to cut it exactly in half, you have passed
it through the center. The circumference of the flat
side of each half becomes a great circle whose cir-
cumference is the same size as the circumference of
the sphere itself.

On the other hand, if you shove the flat metal
through the sphere so that it doesn't pass through its
center, the circumference of the flat side of each
part is smaller than the outside circumference of the
sphere.

In both examples cited, the flat sheet represents
the plane of the circle the sheet makes when it cuts
the sphere. Now, imagine we cut the earth with a
similar plane. No matter how we slice it, if the plane
passes through the earth's center, the cutoff circle is
a great circle. If the plane passes through, away from
the center, however, the circle it cuts is a small cir-
cle.

The equator is a circle whose plane passes
through the earth's center, consequently the equator
is a great circle. The other parallels N. and S. of the
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equator, howe.er, are all small circles whose planes
do not pass through the earth's center. The equator
is the only parallel that is a great circle. All meridi-
ans, on the other hand, pass through the poles, and
all their planes must therefore pass through the
earth's center. Consequently, every meridian is a
great circle.

Don't get the idea that a great circle must be
either a meridian or a parallel. A great circle is any
circle around the earth whose plane passes through
the earth's center, no matter in what direction the
plane passes.

What is the practical significance of the great cir-
cle in navigation? Just this: The shortest distance
between two points on the earth (or on any other
sphere, for that matter) is along the great circle
passing through the points.

You'll understand this subject better after you
study the different methods of chart projection.
Right now it is necessary only that you understand
the fundamental concept of the great circle.

NAUTICAL DISTANCE

We've already mentioned the nautical mile. It is
equal approximately to of arc along the equator,
the equivalent in length of about 1-1/7 statute or
land miles. The equator is a great circle, as we have
seen. Therefore, if I' of arc along the equator is 1

nautical mile, of arc along any great circle must
also be 1 nautical mile. All great circles on the earth
are the same length.

How does this relationship work out, then? It
means that on any chart the meridians may be used
as a distance scale. All meridians are great circles
therefore of latitude along any meridian equals 1
nautical mile. Latitude is measured along the meridi-
ans. On the other hand, when it comes to parallels, 1
minute equals 1 mile only along the equator, the
only parallel that is a great circle. Or, to put it
another way, 1 minute of longitude equals 1 mile
only along the equator.

NAUTICAL SPEED

The word knots is a seagoing speed term mean-
ing nautical miles per hour. It is incorrect to say
"knots per hour" except when referring to accelera-
tion. In the old days a ship gaged her speed by heav-
ing over a chip log, consisting of a flat piece of wood,
which offered a maximum resistance to passage
through the water. There was a light "log line" at-
tached to the chip. It was impracticable to stream
out 1 mile of log line, so the line was knotted mark-
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ing suitable fractions of 1 nautical mile. A man held
aloft a reel containing the log line. The instant the
log was heaved from the taffrail by the Quarter
waster, one of the ship's hands turned over a small
2- or 3-minute sandglass. As soon as the sand in the
glass ran out, the reel was stopped, and from the
amount of line run out in 2 or 3 minutes the number
of knots that would have run out in 1 hour was cal-
culated.

For obvious reasons, the chip log gave but a
rough approximation of a rhip's actual speed. It is
entirely obsolete now, and is mentioned here only to
give you the historical background of the expression
"knots."

NAUTICAL DIRECTION

Nautical magnetic direction usually is measured
from true north on from the observer's meridian.
The meridians run true north and south, the parallels
true east and west.

On the old-fashioned compass card, direction
was indicated by points. There were 32 points
around the card, each of which had a name: N, N by
E, NNE, NE by N, NE, and so on. Each point was
subdivided into quarter points, and the system of
naming these divisions toward or away from the
points themselves was quite complicated and dif-
ficult to remember.

Modern navigators long since adopted the
system of circular measurement (360° of arc) as a
much more convenient means of indicating
direction than the ancient system of points. (See fig.
12-3.) Only the Rules of the Road and a few diehard
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Figure 12-3.The compass card. 45.29.1
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pilots and coastwise merchant mariners still express
direction in terms of points. In the Navy even rela-
tive hearings, formerly expressed a!: "4 points on the
bow," "abeam," "2 points abaft the beam," etc., are
now given in Torms of their corresponding degrees.
There are ' 1 I / 1° i' ' t.hc (.4.1 tvle coniv ass

ints.

Direction in modern navigation. then, is always
given in degrees, measured clockwise from true
north, or 000°T. A course or bearing, incidentally, is
always expressed in three figures, regardless of
whether three digits are necessary. In other words, it
is not 45° but 045°. Seldom is it possible to consider
compass direction to a value smaller than the 10th of
a degree, even though each degree &;f direction con-
tains 60 minutes of 60 seconds each. As a matter of
fact, it is almost impossible to read a compass bear-
ing or heading to closer than a quarter of a degree.

BEARINGS

A true bearing is the direction of an object from
the observer, measured clockwise from true north.

A compass bearing is the direction of an object
as indicated by magnetic compass. It must be con-
verted into a true bearing by applying the cor-
rections for variation and deviation (illustrated in
chapter 6).

A relative bearing is the direction of an object
from the observer measured clockwise from the
ship's head, as indicated by the lubber's line in the
binnacle, pelorus, or gyro repeater. Figure 12-4
snows true and relative bearings of a lighthouse from
a ship.

Objects seen by lookouts are reported in terms of
relative bearings by degrees. Relative bearings by
points still are used to describe lights and the like,
Rules of the Road, and sometimes in certain
problems connected with fixing position in piloting.
There are 32 relative bearings by points around the
ship. As a consequence, each point is equal to 11
1/4°.

There will be times when the Quartermaster will
find it necessary to convert from true to relative
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Figure 12-4.- [rue and relative bearings.
45.29(65)B

bearings and vice versa. This relationship is shown in
figure 12-4. Note that dead ainead is 000°, dead
astern is 180°, and the starboard alIA port midpoints
are 090° and 270° respectively.

The reciprocal of any bearing is its opposite, that
is, the point or degree on the opposite side of the
compass card from the bearing. For example, the
reciprocal of 180° is 000°, and vice versa. When you
obtain a bearing on some object, the bearing from
the object to you is the reciprocal of the bearing
from you to it. To find the reciprocal of any bearing
expressed in degrees, simply add 180° to the bearing.
If the bearing is 050°, for instance, its reciprocal is
050' plus 180° or 230°. If your bearing is greater
than 180°, subtract 180°.



CHAPTER 13

DEAD RECKONING AND PILOTING

flNG

At last we're gezirm around to some actual
navigation. By the time -a finish this chapter. you
will know how a ship's r,osition is determined by
dead reckoning and -by pdoting But, before going
into that, you must kivow something about how cour-
sc's, bearings, and line ;;-; position are plotted on a
chart. More properly. must know, first, that they
frequently are not plomed on the chart itself. Re-
peatedly drawing lines. :hen rubbing them out, soon
uses up a chart. Beside.-_, it is desirable many times to
keep a permanent file a ship's movements. Con-
sequently, actual plommiz often is dome on either an
os erlay position pluitang sheet, or a small area
plotting sheet. Each- sheet its also referred to as a
track chart.

OVERLAY

An overlay consitcs simply of a piece of tracing
paper large enough t cover the navigational chart
being used. The chart . is laid on the chart table and
the overlay is fastened over it with tape. Meridians
and parallels are trao-vi lightly in pencil in the area
to be plotted. Each nmaidian and parallel is marked
carefully with its degrees and minutes of latitude or
longitude. The genem contour of any shoreline in
the area, although :not always essential, may be
traced in also. Any navigational hazards in the area
usually are marked. From here on, the overlay is
treated as if it were LEL chart itself. When a plotting
problem is completed amd the overlay is to be filed,
it is a good idea to tra,..e over its essential features in
ink to preserve the record better.

SMALL AREA PLOTINtG SHEET

A small area plottinii.: sweet is a form that is the
beginning of a chart yew_ im effect, will finish draw-
ing yourself. When completed, it represents the area
on the chart to be plotted, but it is on at larger and
more convenient scale. Figure 13-1 shows a small
area plotting sheet. The sheet originally contained
only the compass rose, tequadistant vertical lines

representing the meridians, and a single horizontal
line called the middle latitude line. This line cuts
through the compass rose on the 90° and 270°
graduations, and must therefore indicate true east
and west.

A vertcal line on the sheet indicates each minute
of longitude, but the middle latitude line is the only
parallel printed; the others must be inserted by you.
Parallels cannot be included in the printed form
because of Mercator distortion. On the Mercator
projection, parallels are farther apart as distance
north or south of the equator increases. In other
words, as latitude increases, the ratio between a
degree of latitude and a degree of longitude also in-
creases. This ratio must be worked out for the
latitude in which you are plotting before you can
figure out how far apart your parallels should be on
the small area plotting sheet.

Suppose the area in which you are plotting lies
between longitude 44°50' W. and 46°30' W., and
between latitude 31°20' N. and 32°20' N. Inasmuch
as the printed horizontal line represents the middle
latitude, it must represent 31°20' N. plus 30' (half of
the 60' between 31°20' N. and 32°20' N.), or
31°50' N.

Next, you are going to work out a latitude scale.
Why the method described gives you such a scale is
a matter of geometry unnecessary for you to know.
Here is what you actually do:

Starting at the 90° graduation on the compass
rose, count up the outer ring (toward 0°) the number
of degrees and minutes in the middle latitude; in this
instance, 31 °50'. You'll have to estimate where 50'
will land you between 59° and 58° on the compass
rose. With an edge of the parallel rulers, draw a line
through the center of the compass rose to the 58 °10'
graduation and its reciprocal, 238 °10'. The recipro-
cal is used merely to check on the accuracy of the lo-
cation of this line.

You can see that the line just drawn is inter-
sected at intervals by the vertical lines representing
minutes of longitude. Each intersection along the
line represents a minute of latitude (to accurate

158



CHAPTER 13-DEAD RECKONING AND PILOTING

4
HI 11 I !' 1 ! I I HI I !! II '; !! 1, H ,1 in

1 , !i I 1i30! ,2c,' I , /0' 46 i 1 I SO' 4o '; '43011 1 ! 2c !I I 1 %0 I 1,4 14-Sc
! !I ! I HI I I iIII II II !!! 1 i

!

\ \ )11111111111//on 58°10 MARK
II III !! )/

1 ic
''', I '' SCALE FOR '° .

I ''PMINUTES OF LATITUDE .° il.

1

,,---

1
I

9 IAN
1

rill NAUTICAL
DH1111

MILES ,-

M DDLE .1 I
1

31
,

LATITUDE
-- MIDDLE,e.,pc)
1---i--4 LAT TUDE

LINE-, g? b.''C'.1 '8 ! (31°50')\
1 ..,

I Pt

II,'0

4
..-

i
238 °10'

i
111 11111-.1111111

31
I

-
I miltill \

Figure 13-1.-Small area plotting sheet.
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scale) for latitude 31°50' N. Lay off the length of
10' of latitude with the dividers, then lay off a paral-
lel up and down the margin for every 10' north and
south of the middle latitude line. A minute of
latitude is a nautical mile, hence the latitude scale
you laid out serves also as a distance scale for mea-
suring distances on the plotting sheet.

DEAD RECKONING

Dead reckoning, as stated previously, is the
method of navigation by which position is deter-
mined by means of the direction and distance
traveled from a known point of departure.

A ship underway is moving through water, which
is a very unstable element. She might leave point A,
steer an exact course according to the true beriTing
between point A and point B, and still wind up a long
distance from B, depending on how much leeway
she makes. Likewise, her means of estimating the
distance traveled seldom produces an exact result.

The dead reckoning (DR) position is only an
estimated position, calculated from values that rare-
ly are exact. A fix, on the other hand, is a relatively
exact location derived from the intersection of two
or more lines of position. A DR position is not a fix,
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but it is calculated from the last fix obtained. In
piloting, a fix is obtained by bearings taken on ob-
jects whose locations arc known. In celestial naviga-
tion, position (fix) is determined by observations of
the heavenly bodies. When a ship out of sight of land
is prevented by bad weather from taking celestial
observations, she must navigate by other means.
Normally, electronic navigation is used when the
ship is located in an area where it is available. If
nothing else can be used, the ship must navigate by
dead reckoning.

PLOTTING DR TRACK

In early sailing days, a "dead log" was employed
to measure ship's speed. This means of measuring
speed consisted merely of timing the interval
between which a piece of wood tossed overboard at
the bow was off the stern. The length of the ship
being known, it was a matter of simple calculation to
estimate her speed.

The dead log is considered by some authorities as
one source of the word "dead" in dead reckoning.
Another theory holds that dead reckoning originally
was "deduced" reckoning. Shortened in the log-
books to "ded," an "A" somehow crept in, making it
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"dead." Whatever the source, however, nothing is
really dead about dead reckoning.

Following a ship's DR track from one fix to the

next is a continuous process while underway. A con-
stant check on her approximate position is valuable
to the navigator in many respects. It enables him, for
instance, to locate his assumed position for celestial
observations reasonably close to the ship's actual
osition.

How is the DR track plotted? Suppose that a fix,
determined at 0900 by celestial observation, pilot-
ing, or electronic navigation, lo.7.ated your ship in
latitude 32°42' N., longitude 46°15' W. It is your last
fix, and your DR track begins at this point. Which
way does it run? The answer is, naturally, along the
line of the true course steered. Assume that your
course is 055°T. You simply set the parallel rulers or
protractor on 055° and shift them to the fix, then
draw a line from the fix bearing 055°T. As long as
you stay on that course, your DR track will advance
along this line. Suppose you're steaming at 20 knots.
In 1 hour, or at 1000, your DR position will be 20
nautical miles (to scale, of course) from the 0900
fix, along the 055° course line.

The line bearing 055° from the fix is the course
line or rhumb line. Label it "C 055" above the line,
and "S 20" (for a 20-knot speed) below the line.
Label the fix "0900 fix," and the DR position at
1000 "1000 DR."

The 1000 DR represents where you would be if
you traveled exactly 20 nautical miles; that is, if you
are not set to either side of the DR track. If you had
a strong headwind or a big sea against the bow,
chances are that you didn't quite make 20 nautical
miles. Although the steersman may have kept her on
exactly 055°T for every second of the hour, it is
probable that a wind, current, or a combination of
the two elements was working to set her to one side
of the course. For this reason, it is most unlikely for
the DR position to coincide with the actual position,
even after steaming only 1 hour.

In the Quartermaster 1 & C training course, you
will see how the navigator tries to calculate direction
and strength of forces tending to set a ship off the
DR track. He computes set (direction in which the
forces are acting) and drift (distance they will send
the ship off in a given time), then allows for them in
setting his course and speed.

MEASURING SHIP'S SPEED

In the preceding section we mentioned that you
can locate a ship's DR position on the course line by
figuring the nautical miles traveled in the time un-

derway since the last fix. In simpler terms, this ex-
planation means that distance traveled by a ship, in
nautical miles, equals her speed in knots multiplied
by her time underway.

One method of measuring the approximate speed
of a ship is by counting the revolutions per minute
made by her engines. The speed produced by vari-
ous revolutions per minute has been calculated al-
ready, normally by repeated running of a measured
distance at various revolutions per minute. Speed by
revolutions per minute is necessarily approximate. A
ship forcing her way against a swift current, with her
engines turning flank speed, would actually make
iess headway than if she were running with the
stream, her engines making the same revolutions per
minute.

Another way of measuring speed is by a seagoing
speedometer called a log. Three general types of
logs are installed in Navy ships: the Pitot-static
(hydraulic) type, the propeller (e4:;ctromeehanical)
type, and the electromagnetic type.

In all three types of logs, a rodmeter (called a
sword) protrudes through the hull of the ship
beneath the keel and furnishes the speed signal to a
mechanism within the ship that converts the signal
into speed and distance traveled. In shallow or foul
water, the sword must be retracted and housed in its
shaft, because the slighest scraping can damage the
sveord and render it inoperable.

The electromagnetic log is the most accurate of
the three types, and is rapidly replacing the other
two throughout the fleet.

ELECTROMAGNETIC LOG

The electromagnetic log consists essentially-of a
rodmeter, an oscillator amplifier, an indicator-trans-
mitter, and associated. repeaters. The rodmeter con
tains an electromagnetic sensing element, which
produces a voltage directly proportional to the ship's
speed through the water. This voltage is amplified in
the oscillator amplifier, and is converted to pointer
indications of speed on the dial of the indicator-
transmitter. Distance traveled (in forward motion)
also is shown on the counter of the indicator-trans-
mitter. The speed and distance signals are trans-
mitted to repeaters (fig. 13-2) located in the
pilothouse, charthouse, CIC, and other ship control
stations.

ACTUAL SPEED

Generally speaking, both the engine revolutions
and the log are indicators only of speed through the



CHAPTER I3 -DEAD RECKONING AND PILOTING

Figure I 3-2.-Underwater log indicator.
69.42
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water. Actual speed over the ground that a ship
makes cannot be determined unless wind and cur-
rent are taken into consideration.
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PILOTING

Piloting, you learned earlier, is a method of
determining position and directing the movements
of a vessel by reference to landmarks, navigational
aids, or soundings. Ordinarily, piloting is used as a
primary means of navigation when entering or leav-
ing port and in coastal navigation. It may be utilized
at sea when the bottom contour makes it possible to
establish a fix in piloting, the navigator ( I ) obtains
warnings of danger, (2) fixes the position frequently
and accurately, and (3) determines the proper
course of immediate action.

LINES OF POSITION

Piloting entails the vse of lines of position, which
are the loci of a ship's position. A line of position is
determined with reference to a landmark. To be use-
ful for this purpose, a landmark must be identified
easily, and its position must be shown on the chart in
use. Lines of position (fig. 13-3) are of three general
types: ranges, bearings, and distance arcs.

A ship is said to be on the range when two land-
marks are observed in line. This range is represented
on a chart by means of a straight line through two
appropriate chart symbols. The line, labeled with the
time expressed in four digits (above the line), is a
locus of the ship's position. It should be noted that
range in this context differs significantly from its
homonym meaning distance.

ARC

TANGENT
0

Figure 13 -3. -Lines of position. 69. I 41
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It is preferable to plot true bearings, although
either true or magnetic bearings may be plotted.
Thus, when the relative bearing of a landmark is ob-
served, it should be converted to true bearing of
direction by adding ship's true heading. In plotting,
therefore, because bearing indicates the direction of
a terrestrial object from the observer, a line of posi-
tion is drawn from the landmark in a reciprocal
direction. If a lighthouse bears 040°, for example,
then the ship bears 220° from the lighthouse. A bear-
ing line of position is labeled with the time expressed
in four digits above the line and the bearing in three
digits below the line.

A special type of bearing is the tangent. When a
bearing is observed of the right edge of a projection
of land, the bearing is a right tangent. Similarly, a
bearing on the left edge of a projection of land, as
viewed by th .! observer, is a left tangent. A tangent
provides an accurate line of position if the point of
land is sufficiently abrupt to provide a definite point
for measurement. It is inaccurate when the slope is
so gradual that the point for measurement moves
horizontally with the tide.

A distance arc is a circular line of position. When
the distance from an observer to a landmark is
known, the locus of the observer's position is a circle
with the landmark as center having a radius equal to
the measured distance. The entire circle need not be
drawn, because in practice the navigator normally
knows his position nearly enough that drawing an
arc of a circle suffices. The arc is labeled with the
time above expressed in four digits and the distance
below in nautical miles (and tenths). The distance to
a landmark may be measured by using radar,

. stadimeter, or sextant, in conjunction with tables 9
and 10 of the American Practical Navigator.

PILOTING RECORD

All bearings, ranges, and soundings used in pilot-
ing must be recorded in a bearing record log. To
facilitate this recording, the Oceanographic Office
publishes a Standard Bearing Book (S.P. 87) for use
by all ships. This record is maintained so that a ship's
piloting track can be reconstructed after overlays
are destroyed or charts are erased. The bearing
record must be kept up to date and accurate and
must contain all the information used to obtain each
fix, including time, name of navigational aid on
which bearing or range was taken, bearing or range,
and depth of water.

In the appropriate spaces on each page of the
Standard Bearing Book (fig. 13-4) is entered the
ship's location and the gyro error. Column 1 con-
tains the date as the first entry. Times are entered
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chronologically under the date. When the date
changes, the new date may be entered on a separate
line of the same column.

Columns 2 through 6 arc headed by the name( s)
or other clear identification of the object(s) s ) used to
obtain the line of position. Bearings are recorded
under the name of each of these navigational aids.
Bearings or ranges are placed alongside the ap-
propriate times. All bearings are visual (by gyrocom-
pass) unless otherwise indicated. Radar bearings and
ranges must be identified by suitable notation.

In the final column, depth under the keel (as in
dicated by the echo sounder) is recorded alongside
each time.

As with other logs and records, no erasures arc
permitted in the Standard Bearing Book. A single
line must be drawn through errors (so that the entry
is still legible); the correct entry is made alongside it.
Upon being relieved or secured, the bearing
recorder must sign his name across the line im-
mediately below the last piloting entry.

FIXES

A fix, previously thought of as a well-determined
position, is defined as the point of intersection of
two or more simultaneously obtained lines of posi-
tion. The symbol for a fix is a small circle around the
point of intersection. For better identification, it is
labeled with time expressed in four digits followed
by the word "fix." Fixes may be obtained by means
of the following combinations of lines of position, of
which many types are seen in figure 13-5.

* A line of bearing and a distance arc.
* Two or more lines of bearing.
* Two or more distance arcs.
* Two or more ranges.
* A range and a line of bearing.
* A range and a distance arc.

Because two circles may intersect at two points,
two distance arcs used to obtain a fix are somewhat
undesirable. In making his choice between two
points of intersection, however, a navigator may
consider an approximate bearing, a sounding, or his
DR position.

When a distance arc of one landmark is used
with a bearing of a different landmark, the navigator
may again be faced with the problem of choosing
between two points of intersection of loci.

Navigation plotting symbols and their meanings
are shown in figure 13-6. When these symbols are
used, it is not necessary to label the position (except
for time), since a glance tells what type of position is
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Figure 13 -4. Standard bearing book.

indicated. Any simple, clear, logical, unambiguous
system of labels is suitable. Due to various labeling
systems in the Navy, your navigator will be the
authority on which symbols to use.

SELECTING LANDMARKS

In selecting landmarks for use in obtaining lines
of position (LOP), two considerations enter the
problem: angle of intersection and number of ob-
jects.

Two lines of position crossing at nearly right an-
gles will result in a fix with a small amount of error as

69.142

compared to two lines of position separated by less
than 30° spread. If a small unknown compass error
exists in both examples, or if a slight error is made in
reading the bearings, the resulting discrepancy will
be less in a fix produced by widely separated lines of
position than when a fix is obtained from lines of
position separated by a few degrees.

If only two landmarks are used, an error in obser-
vation or identification may not be apparent. By ob-
taining three or more lines of position, each LOP
acts as a check. If all LOPs cross in a pinpoint or
from a small triangle, the fix may be considered reli-
able. Where three lines of position are used, a spread
of 120° would result in optimum accuracy.
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SYMBOL
DESCRIPTIVE

L AEVil_ MEANING

0 AN ACOIRATE POSITION DETERmI NED wITH
REFERENCE TO ANY PREVIOUS POSI-

TIGN ESTABLISHED By vISUAL OR
CELESTIAL_ OBSERVATIONS.

AFIX A RELATIVELY ACCURATE POSITION,
DETERMINED BY ELECTRONIC MEANS,
WITHOUT REFERENCE TO ANY FORMER
POSITION.

--Ca- DR DEAD RECKON POSITION. ADVANCED
FROM A PREVIOUS KNOWN POSITION
OR FIX. COURSE AND SPEED ARE
RECKONED WITHOUT ALLOwANCE FOR
WINO OR CURRENT.

EP ESTIMATED POSITION. IS THE MOST PROB-
ABLE POSITION OF A VESSEL, DETERMINED
FROM DATA OF QUESTIONABLE ACCURACY,
SUCH AS APPLYING ESTIMATED CURRENT
AND WIND CORRECTIONS TO A DR POSITION.

I

Figure 13-6.Navigation plotting symbols.
69.149

Sometimes a navigator has no choice in land-
marks, their number, or spread. He then must use
whatever reference marks are available, no matter
how undesirable. In evaluating his fix, the number of
landmarks and their spread should receive con-
sideration. When three lines of position cross, form-
ing a triangle, it is difficult to determine whether the
triangle is the result of a compass error or an errone-
ous LOP. Intersection of four lines of position
usually indicates which, LOP is in error.

P'

THREE POINT FIX

P

THREE POINT FIX

COMPASS ERROR IN PLOTTED FIX

When lines of position cross to form a small tri-
angle, the fix is considered to be the center of the tri-
angle, at a point determined visually. If the size of
the triangle appears significant, then it is possible
that the compass has an error, and the ship's actual
location may be outside the triangle.

To eliminate the compass error from the fixes,
assume an error; then, by successive trials and as-
sumptions, determine the actual error. If the as-
sumed error is labeled improperly (east or west), the
triangle will plot larger. If the error proves to be
labeled properly but the triangle still exists, although
reduced in size, the navigator on the second trial
should assume a larger error in the same direction.

HORIZONTAL SEXTANT ANGLES .

0 In piloting, the most accurate fixes may be ob-
tained by measuring the horizontal angles between
three fixed objects whose exact locations are known.

By use of a sextant, horizontal angles are mea-
sured between the object in the middle and the one
on either side.

A point to bear in mind is that this method
should not be used when the three objects are on a
circle whose arc passes through the observer. (See
fig. 13-7.) Such situations are known as "swingers"
or "revolvers." To avoid swingers or revolvers, ob-
jects selected should lie in a straight line. When this

P

"SW INGE R" OR"RE VOLV ER"

Figure 13-7.Horizontal sextant angles.
69.144
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selection is impracticable, the object in the middle
should be nearer the observer than the other two, or
the angle between the middle object and the two end
ones should approach or exceed 180°.

Horizontal sextant angles should be taken as
nearly simultaneously as possible, preferably by two
people on a predetermined signal. The angles are
then set on a three-arm protractor. The protractor
arms are then aligned to the objects on the chart,
and the observer's location is the focal point of the
three arms.

Three-arm Protractor

The three-arm protractor is a device of metal or
rigid plastic, and has one fixed and two movable
arms. (See fig. 13-8.) The fixed (center) arm is
secured to (or is part of) a graduated circle. The
other two arms, fitted with clamping devices, pivot
around this circle. The left and right arms may be set
to form any angle with the middle arm. All arms
have a common vertex. To determine an observer's
exact location, the three-arm protractor may be
aligned to the beacons on the chart, as seen in the il-
lustration.

RUNNING FIX

So far we've talked about methods for obtaining
a definite fix by piloting. Whether obtained by hear-
ing and distance of a single object or by cross
bearings of two or more objects, the lines of position
are located exactly. Their intersection, con-
sequently, is the ship's location at the time bearings
were taken.

A ¶unning fix, on the other hand, is what you
might ci,11 a dead-reckoning fix, because the location
of one of he lines of position is determined by dead
reckoning 'alculation of the ship's direction and
distance traveled during an interval. The most com-
mon example of a running fix is a situation where,
for some reason, a line of position obtained at a cer-
tain time is advanced. Figure 13-9 shows how a line
of position is advanced. At 1500 the ship took a
bearing of 245° on light E. Since then she has run for
20 minutes at 12 knots on course 012°. Twenty
minutes at 12 knots means that she has run 4 nauti-
cal miles. This distance is measured to scale along
the course line in the direction traveled, and the new
line of position is drawn at this point parallel to the
old one. The new line of position is labeled

Figure 13-8.Three-arm protractor. 29.269
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Figure 13-9.Advancing line of position.
58.74(69)C

1500-1520 to show that it is a line of position ad-
vanced the amount of the run in that interval. At
1500 the ship was somewhere along the 1500 line of
position. At 1520 she is somewhere near a point on
the 1500-1520 line. The exact spot depends on how
accurately the direction and distance traveled are
represented by the rri msured distance along the
course line.

You may wonder why a ship would advance a
line of position in the manner described here and il-
lustrated in figure 13-9. By way of explanation, sup-
pose that another object is farther up the coast from
light E. The object is shown on the chart but cannot
be seen from the ship until she arrives at a point
somewhere on the 1500 1520 line of position. Inter-
section of a line of position obtained from a bearing
on this object with the 1500-1520 line locates a
running fix (a running fix, remembernot a fix). The
running fix is labeled "1520 R. fix."

In chapter 15 you will see how a line of position,
obtained by observing a single heavenly body, may
be advanced to form a running fix by intersection
with another line obtained by later observation of
the same celestial body. A similar running fix can be
obtained in piloting by taking two bearings on the
same object, with an interval between them. The
Quartermaster 1 & C training course tells how to
solve this type of running fix by referring to tables.
For the QM 3 or 2 this course is confined to a
description of the simplest and most common
method of getting a running fix by two bearings on
the tame object. The method is called doubling the
angle, or bow and beam bearings.

Bow and Beam Bearings

In all applications of the two-bearing principle,
the basic doctrine can be stated as follows; The
distance a ship runs on the same course to double
the angle of bearing of an object on her bow equals
her distance away from the object at the time of the
second bearing.

You don't really need to know why the basic
doctrine is true, but a knowledge of trigonometry
will give you the answer readily. The most common
and convenient application of this principle is with
bow and beam bearings. Figure 13-10 illustrates how
it works. A ship starts to determine her run from the
time the fixed object shown bears 315° relative,
which is 45° on her port bow. By the time the object
is 270° relative (90° from the bow, or abeam), she
has run 1.0 nautical mile. At the time of the second
bearing the object is also -1.0 nautical mile distant on

the beam. The navigator now is able to locate a
running fix by bearing and distance of a single ob-
ject. Why is it called a running fix? It is a running fix
because the navigator must calculate by DR
methods the direction and distance run between
bearings.

Other special situations of the two-bearing prin-
ciple include combinations of angles. They are taken
up in Quartermaster I & C, which also describes the
use of tables that make it unnecessary to steam all
the distance required to double the angle.

167

PILOTING BY SOUNDINGS

A position obtained by soundings usually is ap-
proximate. Accuracy of this type of position de-

DIRECTION OF
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4r./
/

RUN OA
ZC 3

tZ0
sk

Figure 13-10.Bow and beam bearings.
58.79
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ponds on ( 1 ) how completely and accurately depths
are indicated on the chart and ( 21 the irreadarity of
the depths. It is impossible to obtain a position by
soundings if the ship is located in an area where
depth is uniform throughout. In practice, position by
soundings ordinarily serves as a check on a fix taken
by some other means.

Before going into the soundings method, let's
talk about the ship's depth-finding gear. You learned
about the hand lead from the Seaman training
manual. The hand lead is the most accurate means
for obtaining soundings. It usually is used when
water is sufficiently shallow and the ship's speed is
slow enough, to make it practicable.

Before the invention of the depth finder
(described later), offshore soundings in water too
deep for a hand lead were taken by sounding
machine. The machine consisted of a hand-operated
reel on which was wound a long length of fine wire.
A heavy lead was fastened at the end of the wire.
Just above the lead was a metal tube into which was
inserted a colored glass sounding tube. The interior
of the glass tube changed color to an extent
governed by the depth reached by the lead. Sound-
ing machines are now obsolete (much to the
satisfaction of any man who ever had to assist at
winding in a half mile or so of wire).

DEPTH-SOUNDING SONAR

Modern ships are equipped with sonic depth fin-
ders whose principle of operation is based on the
scientific fact that sound travels through water at
about 4800 feet per second. A depth finder sends
out a signal, which bounces off the ocean floor and
returns to the ship much like an echo. Obviously,
half the time in seconds required for the sound to
make the round trip, multiplied by 4800, is the
distance (in feet) to the bottom.

AN/UQN-1 Depth Finder

The type of sounding equipment discussed in this
chapter is the AN/UQN-1. (See fig. 13-11.) In using
this equipment, the depth finder operator must
make certain choices in each of the following condi-
tions.

1. Equipment mode: Standby (ready to operate)
or operating.

2. Recorder range: 600 feet, 600 fathoms, or
6000 fathoms.

3. Indicator range: 100 feet or 100 fathoms.
4. Pinging mode: Automatic (periodic) or single

ping (hand-triggering).
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SONAR
RECEIVER -TRANSMITTER

SONAR
TRANSDUCER

Figure 13-11.Depth-sounding Sonar AN/UQN-
10. 62.9

In making his choices, the depth finder operator
must bear in mind the following limitations of the
equipment:

I. For best results, the operator should change
scales when the depth warrants, although
one scale could be used for most depths. A
depth of 300 feet, for example, can be
recorded on the 6000-fathom scale; it also
can be measured on the 600-fathom scale;
but the most accurate reading is obtained
on the 600-foot scale. On the other hand,
when the echo mark approaches the lower
edge of the echogram, a depth has been
reached where the next higher scale should
be selected.

2. The operator must observe the visual paper
warning given through the echogram paper
roll. A warning light is visible through slots
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in the paper within 5 feet of the end of the
roll.

3. 'it lie depth finder, when used in extremely
shallow water, cannot always be adjudged
accurate but must be checked constantly by
use of the hand lead.

4. As with some other electronic equipment, in-
accuracies or malfunctioning of the depth
finder may not readily be discernible.
Because completely reliable and accurate
soundings are essential, two simple checks
of the accuracy of the depth finder have
been devised. Following is a description of
these checks. a. Flash count: When the
power supply frequency that operates the
depth finder is not constant, the readings
obtained on the recorder are inaccurate. To
check for this error, set the recorder on the
6000-fathom range and, with an accurate
stopwatch, measure the time for the stylus
to travel from 0 to 6000 fathoms. Over a
period of five readings, average time should
be 10 seconds. If this average time is not
obtained, the ship's power supply frequency
to the depth finder should be adjusted to 60
cycles per second to remedy the inaccura-
cy. b. Bar check: At a predetermined
distance, a metal bar or plate is suspended
directly beneath the transducer of the
depth finder. Readings obtained on the
recorder should equal the depth to which
the bar or plate was suspended. If inaccura-
cies occur, the percentage of error can be
determined and applied to future
soundings.

* Operating AN /UQN -1: Following is a summa-
ry for operating the AN/UQN-1 depth-
sounding Sonar.

1. Turn on power switch.
2. Set depth range and choose either INDICA-

TOR or RECORDER operation on range
switch.

3. Select AUTOMATIC (periodic) or SINGLE
PING on ping switch.

4. Adjust GAIN control for suitable marking.

* Replacing chart paper: The following steps
should be observed when replacing chart
paper on the AN/UQN-1 sounding equip-
ment.

1. Secure power at source; open cabinet door.
2. Release roller-release thumbscrews at the top

and bottom of takeup spool on left side of

recorder ( containing used echogram 1. and
swing out the roller.

3. Remove empty spool from right side.
4. Trim paper end of new roll to a V-shape.
5. Install new roll of chart paper on right side of

recorder and the used spool (or new spin-
dle) on the left side.

6. Pull paper from right-hand roll across the
face of recorder, ruled side facing out. Slip
the chart up and under range styluses.

7. Tuck cut edge of paper from right spool into
slot of the left spool and roll up a few turns,
by hand, with the chart side facing out.

8. Reset drive roller (takeup roller) and tighten
securing screws.

9. Close cabinet door and turn on power. You
now are ready to record soundings.

* Marking echogram: The echogram (fig. 13-
12) is a specially treated paper on which
depth recordings are made. When a new
roll of recorder paper is installed in the
echo sounder, specific data must be written
on it. Time must be recorded on the echo-
gram every hour when the recorder is
operating at slow paper speed and every 30
minutes when operating at fast paper speed.
The date must be written at 0000, 0400,
0800, 1200, 1600, and 2000 hours. All
course and speed changes are recorded on
the echogram and marked with the time of
occurrence. Upon removing the echogram
roll from the machine, the date must be
written at the end of the echogram. All
notations on the echogram must be made
with a dark red pencil; an ordinary graphite
pencil blends too well with the finish on the
paper.

SOUNDING LOGBOOKS

Sounding logbooks, furnished by the Oceano-
graphic Office, are maintained by individual ships
for recording soundings. Two sounding logs are
kept, one for odd-numbered days and the other for
even-numbered days. When taking soundings,
values are recorded every 5 minutes, unless
specified otherwise. Soundings are read from the
echogram whenever possible, because recordings of
soundings by audible or visual (dial light) means are
subject to many personal errors.

Whenever a change of depth scale is made, or
the recording is shifted to another machine, entries
of changes are made in the log. All changes of
course and speed also are entered in the log. When
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Figure 3- I 2.-Depth recording showing steady
decrease in depth. 62.10

two or more ships are operating together, hourly
bearings and ranges of other ships are recorded.

Proper time notations must accompany all entries in
the sounding log. Local zone times are used, and
time zone changes are noted.

When completed, sounding logbooks are for-
warded by each ship to the Oceanographic Office.

POSITION BY SOUNDINGS

Suppose you have only one spot on or near your
DR track where water depth is 6 fathoms, and the
depth over the rest of the area for miles around is 20
fathoms. If you heave the lead and record 6 fathoms,
you can be certain you are located at the one point
where a 6-fathom depth was shown on the chart.

Piloting by soundings is not as simple as that of
course, but the supposition gives you an idea of the
principle involved. What you really do is get a con-
tour (by repeated soundings) of the bottom you are
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passing over, and try to match it up with a similar
contour shown by depth figures on the chart. One of
the best methods is to proceed as follows:

Draw a straight line on a piece of transparent
paper or plastic. Calculate how far apart your
soundings will be (in other words, the length of the
ship's run between soundings), and mark off
distances on the line to the scale of the chart. Along-
side the mark representing each sounding, record
the depth obtained at that sounding. The line so ob-
tained represents ship's course. The line of
soundings recorded on the overlay should fit the
depth marks on the chart somewhere near your DR
track. If it makes an accurate fit, it probably is a
close approximation of the course the ship actually
is making good.

OCEANOGRAPHIC OBSERVATIONS

The continuing need for naval and maritime
operations tbroughout the world makes it increas-
ingly important that every effort be made to collect
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accurate oceanographic and related data regarding
various oceanic areas. Oceanographic survey ships
of the Navy are engaged continually in collecting
this information. Which includes, in part, the deter-
mination of water depths of the oceans, seas, and
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straits of the world. When oceanographic survey
operations are undertaken. use of the sonic depth
finder is more intensified than during normal opera-
tions. Consequently, more exacting observations
must be obtained and recorded.



CHAPTER 14

ELECTRONIC NAVIGATION

PILOTING BY DIO

Basically, electronic navigation is a 'form of pilot-
ing. Piloting, you recall, is that branch of navigation
in which a ship's position is obtained by referring to
visible objects on the earth whose locations are
known. This reference usually consists of bearing
and distance of a single object, cross bearings on two
or more objects, or two bearings on the same object
with an interval between them, as you saw in the last
chapter.

Position is determined in electronic navigation in
practically the same way that it is in piloting. But
there is this important difference: The objects by
which a ship's position is determined need not be
visible from the ship. Instead, bearings (and some-
times ranges) of the objects are obtained by elec-
tronic means, usually in the form of radio waves.

The advantages of piloting by radio are obvious
A ship's position may be fixed electronically in fog
or thick weather that otherwise would make it im-
possible to obtain visual bearings. It may be deter-
mined electronically from stations located far
beyond the range of even clear-weather visibility.
Electronic navigation, invaluable though it may be
as an aid to the navigator, depends on the per-
formance of manmade apparatus, which is always
subject to failure or casualty. Electronics, con-
sequently, supplements but does not supplant the
tried and true methods of navigation.

LORAN

Loran (derived from the underlined letters of the
term long range navigation) enables a navigator to
determine his ship's position by means of radio
signals broadcast by stations of known position. A
fix is determined by loran through the intersection of
lines of position obtained by reference to shore sta-
tions whose locations are known. In loran a line of
position is located by obtaining the difference in
time of arrival of signals sent out by each of a pair of
transmitters (broadcasting stations). This time inter-
val is constant when the ship is located anywhere
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along a previously established loran line of position.
To put it another way: when the time interval is a
specific amount, the ship must be somewhere on a
predetermined loran line of position, which is a
locus of all points where the interval between arrival
of signals is the same. Unlike lines of position ob-
tained from bearings, loran lines of position
gradually become curved as they draw away from
the center of the baseline between two transmitting
stations. (See fig. 14-1.)

HOW LORAN WORKS

Two transmitting stations are required to give
you a single line of position by loran. The master sta-
tion starts the cycle of transmission by sending out a
pulse of radio energy that is radiated in .:11

directions, including that of the ship and that of the
other station of the pair, called the slave station.
After traveling over the distance between the two
transmitting stations, which is known as the baseline,
the pulse transmitted by the master arrives at the
slave. The time of its arrival there is used by the
slave as a reference for the transmission of its own
signal. After the signal is transmitted, the entire
cycle is repeated constantly at the same definite time
interval. The loran operating sequence is shown dia-
grammatically in figure 4-2.

Because the value of the loran system depends
the accuracy of the timing of the signals trans-

mitted, every precaution is taken to safeguard the
functioning of the system. Following are three con-
tinuous checks that are applied to ensure a high level
of reliability.

1. Continuous guarding of the slave signal by
observations made at the master station.

2. Continuous guarding of the master signal by
observations made at the slave station.

3. Continuous guarding of the complete trans-
mission by monitor stations strategically
located with respect to the transmitters.

Loran transmissions can be momentarily at fault
owing to many possible causes, such as electrical
failure of a part of the equipment, or operating error

2531



CHAPTER 14ELECTRONIC NAVIGATION

/
THE SPACING BETWEEN LORAN LINES OF
POSITION INCREASES AS THE NAVIGATOR
MOVES AWAY FROM THE BASELINE.
ACCURACY OF LINE OF POSITION BE-
COMES LESS AS SPACING INCREASES.

THE SPACING BETWEEN LORAN LINES OF
POSITION INCREASES AS THE NAVIGATOR
MOVES AROUND THE SERVICE AREA FROM
THE CENTRAL REGION TOWARD EITHER
BASELINE EXTENSION.

Figure 14-1.Loran lines of position are curved.
69.45

in manipulation of transmitting controls. Even
though these troubles may be minor and of relatively
short duration the navigator should be instantly cog-
nizant of any failure. The transmitting equipment is
designed to produce a characteristics and easily
recognizable shift of signals to the right, about 1000
microseconds (psec) and back an intervals of about
I second; or, in rare instances, a signal may be
turned off and on at short intervals, at which time
the navigator is warned that the signals must not be
used.

Whenever failure is sufficiently serious to inter-
rupt transmission entirely, there is no danger of mis-

interpretation on the part of the navigator, because
reception of an impulse from only one of a pair of
stations makes the system inoperable.

RANGE AND RELIABILITY OF LORAN-A

Making the three continuous checks referred to
earlier assures the surface or air navigator that any
loran transmissions he receives (except shifting
signals) are accurate and reliable. Under almost any
kind of weather conditions, lines of position by
loran-A are fully as accurate as those obtained from
good celestial observations. Determination of posi-
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MASTER STATION "M"

SLAVE
STATION

NAVIGATOR

N.,

MASTER STATION I'M'

SLAVE
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"N" NAVIGATOR

MASTER STATION "M"

SLAVE
STATION

114,11

NAVIGATOR

"N"

MASTER STATION
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STATION'

hem e

vt.

6
NAVIGATOR

Figure 14-2.Sequence of operation
tion by loran-A requires only 2 or 3 minutes' time to
effect.

Reception of signals is made possible at distances
from the transmitting stations out to 1400 nautical
miles at night, and 700 to 800 nautical miles in the
daytime. The reason for the day-night difference in
effective range is discussed in the next topic.

of loran transmitting stations. 69.46
The United States Coast Guard operates approx-

imately 48 loran-A transmitting stations throughout
the world. Other nations operate approximately 35
more stations. They provide loran service along both
coasts of North America, along the great circle cour-
ses of the North Atlantic and North Pacific, and in
the Central and Southwest Pacific. A considerab
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KEY TO FIGURE 14-2

Step 1: Navigator at point N, within range of
stations M and S. about to receive loran
signals.

Step 2: Loran transmission cycle is begun by
master station M. Pulse radiates in all
directions, travels toward both slave station
and point N.

Step 3: Pulse from master arrives at slave station
but has not yet reached N.

Step 4: Pulse from master arrives at N. Slave al-
ready has received master pulse and is wait-
ing for proper amount of time to elapse be-
fore transmitting to assure correct
synchronization with master.

Step 5: After assuring correct synchronization,
slave transmits pulse. Navigator has
received pulse from master already.

Step 6: Slave pulse arrives at N. Because naviga-
tor already has received a signal from
master, loran reading is taken by measuring
elapsed time between arrival of master and
slave pulses. After both signals travel
throughout their effective range, cycle is re-
peated.

larger number of transmitting stations is required for
coverage of all the major air and sea traffic routes of
the world.

WAVE CHARACTERISTICS AND SIGNAL
IDENTIFICATION

The range of loran stations, the type of signal
received, and the accuracy of the resulting time dif-
ference measurement are affected by the path over
which the radio waves travel. The portion of the
radio energy which travels from the transmitters
parallel to the surface of the earth is known as
groundwaves. Another portion of the radio energy
travels upward and outward, encounters electrified
layers of the atmosphere, and, if conditions are
favorable, reflects back to the receiver. These
reflections are known as skywaves.

Groundwaves

During the daytime groundwaves can be ex
pected to reach a range of about 600 to 700 miles.
At night, because of atmospheric disturbances, the
groundwave is reduced to 400 or 500 miles. The ac-
tual range at which a loran signal may be received
depends on many factors, but generally speaking
ranges decrease in the tropic zones and increase in

the polar zones. Intervening land reduces the range
by approximately one third; however, the accuracy
of the loran system is affected. Ranges vary with the
position of the receiver in relation to the transmit-
ters and with the time of day.

Groundwaves are always steady in shape and
size; however, they may vibrate at maximum ranges
and their amplitude may vary when the ship rolls or
pitches greatly. This condition can readily be
identified as the signals vary in time to the rolling
and pitching of the ship,

Time differences obtained using groundwaves
require no corrections before plotting on a chart or
when using the loran publications.

Sky waves

Skywaves are primarily a nighttime signal, but
may occasionally appear during the daytime. Ranges
of skywaves va:y but can usually be expected out to
about 1200 to 1400 miles. You will find that many
skywave signals will form on the scope, but only the
first skywave received is usable for navigation ( I
Hop E). All other skywaves are not reliable for
navigation because they are too erratic and no
skywave corrections are computed for them. As
skywaves are reflected from the ionosphere the ac-
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tual amount of miles that these signals must travel is
considerably greater than the equivalent 2sound-
vave. Therefore, all skywaves require a correction.
Because all charts and publications are computed on
the assumption that all signals it:eel. ed will he
groundwaves, the :,kywave corrections convert
skywave time difference readings to equivalent
groundwave readings.

The minimum usable skywave range is 250 miles
the transmitters. When closer than that the

skywavc corrections cannot he accurately com-
puted. When in the area between 250 and 350 miles
of the transmitters, caution should be used as only a
slight difference between your actual position and
your DR position will cause large errors in your
skywave corrections.

All skywaves may he identified by their inherent
characteristics. All skywaves will, if given time, split
and/or fade. This condition makes it easy to deter-
mine what kind of signals you arc receiving. Re-

SWEEP
FUNCTION

FOCUS

member, when and if posihle. alwa% s match a
zroundw:,vc to a uoundw :lye or a skvwave 10 a
skywave_ Keep in mind the ship's position and the
time of day. Patience and everience go a long k a\
toward making you a more proficient operator.

SHIPBOARD LORAN EQUIPMENT

Loran equipment used by the navigator aboard a
ship or aircraft is known as a receiver-indicator.
(See fig. 14 -3.) The unit consists of a receiver for
picking up and amplifying the signals and an indica-
tor that makes the electrical impulses visible. Ac-
tually, this unit is also a tinier by which the navigator
can measure the interval in microseconds I mil-
lionths of seconds) between times of arrival of the
first and second signals from the pair of transmitters.

Figure 14-4 is a presentation of loran timing
sequences. A loran time difference is measured by
cycling the time base with respect to the transmitted

TIME DIFF
COUNTER

BRIL

CHANNEL
LOCAL DIST.

DRIFT TIMER AND
INDICATOR

PRR

".-

52 S3AN JAM

Figure 14-3.Loran receiving set. 69.47
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MASTER RECURRENCE
INTERVAL

MASTER
SIGNAL

TIME

di- SLAVE RECURRENCE
INTERVAL

SLAVE
rSIGNAL

SIGNALS AS TRANSMITTED
AMOUNT OF TIME WHICH SLAVE WAITS BEFORE TRANSMITTING

TIME REQUIRED FOR MASTER SIGNAL TO TRAVEL TO SLAVE

TIME REQUIRED FOR MASTER SIGNAL
TO TRAVEL TO NAVIGATOR

TIME REQUIRED FOR SLAVE SIGNAL
TO TRAVEL TO NAVIGATOR

111111/1111151.11

SIGNALS AS RECEIVED
BY NAVIGATOR

FIRST HALF OF RE.
CuRRENCE INTERVAL
IS DISPLAYED ON

A TRACE

LORAN
TIME
DIFFERENCE

LORAN 'NNE DIF-
FERENCE IS
MEASURED WHEN

PULSES ARE MATCHED
ON FAST SWEEP

SECOND HALF OF RE.
CURRENCE INTERVAL
IS DISPLAYED ON

Er TRAM.

NAVIGATOR'S
SLOW SWEEP
OSCILLOSCOPE
PRESENTATION

NAVIGATOR'S
FAST SWEEP
OSCILLOSCOPE
PRESENTATION
(FAST SWEEP SHOWS DETAILS
OF SIGNALS SHOWN MOUNTED
ON PEDESTALS IN SLOW SWEEP
PRESENTATION)

Figure 14-4.Loran timing sequences.
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signals until the master and slave signals appear on
the upper ( A) and the lower (B) traces of the scope,
respectively. Examine the signals on the scope
operating on fast sweep and make a fine adjustment
until the pulses are matched with respect tz time.
Time differences are then read directly from a
mechanical counter.

The technique for reading the indicator can
be learned in less than 1 hour from a qualified
operator demonstrating on the scope of an actual
receiver-indicator. The result is expressed in
microseconds. The time of observations, plus the
rate and type of wave used, is always included
when the reading is recorded. The rate consists of
two figures separated by a letter. The first figure in-
dicates frequency; the second, the basic pulse repeti-
tion rate (PRR); and the last figure, the specific
pulse repetition rate of the signals broadcast by that
particular pair of stations. .A typical rate is 2L6,
which means that this pair of stations operates on
frequency channel 2, at low basic recurrence rate,

and at the specific pulse repetition rate assigned to
stations designated by the number 6. You couldn't
care less about such involved data, but you do need
to know that the rate is essential when plotting a line
of position by loran. A proper recording of a reading
by loran would be 1130:2L6 Tg 2040. This loran
reading means that at 1130 a reading of 2040 sec
was obtained by groundwaves (Tg) from the pair of
stations whose rate is 2L6.

PLOTTING LORAN LINES OF POSITION

Loran lines of position (LOP) may be plotted by
using either charts or tables. A description of each
method follows.

Plotting Charts

Figure 14-5 shows part of one of the special
charts designed for pbtting loran lines of position.
You can see how lines of position from the pair of
transmitting stations (rates 2L0 and 2L1 ) are drawn
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Figure 14-5.Part of a loran chart. 69.49
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in at intervals of 50 to 100 //sec. To plot a line, it is
necessary to draw in only the portion of it near the
DR, interpolating between printed lines as necessa-
ry.

Incidentally, lines shown on the charts are for
groundwaves (Tg). If skywaves (Ts) are matched, a
different reading is obtained, and the skywave cor-
rections appearing at intersections of latitude and
longitude lines on the chart are used to compute cor-
rections for DR positions. These computed cor-
rections must be applied to readings before lines are
plotted. Air navigators frequently prefer loran
plotting by chart, because the method is fast and
easy to use.

Plotting Tables

Tables (H.O. 221 series) are available for
plotting loran lines directly on ordinary navigational
charts or plotting sheets. The loran tables contain
(in tabular form) essentially the same information as
plotted on loran charts. Where both tables and
charts are available, the choice of which to use lies
with the navigator. When loran tables are used, the
loran lines can be plotted directly on the chart used
for regular navigation. In some regions the tables
may contain lines from rates that are omitted from
the charts in order to reduce clutter. Therefore, if
readings are obtained for rates but the correspond-
ing lines-of-position are not shown on a particular
chart, the tables should be consulted to see if those
lines are tabulated there. If so, the lines can be

'placed on the chart, or the tables can be used for
that fix.

Entries are given in the tables for every 15 ', 30
or 1° of latitude or longitude, depending on the
amount of curvature of the line. Whether the
latitude or the longitude is tabulated depends on the
angle the line of position makes with the meridian.

You enter the tables with the loran reading (cor-
rected for skywave, if necessary, from information
given at the front of the tables), and either the
latitude or the longitude on each side of the DR.
From the tables you obtain corresponding values of
longitude and latitude, and thus can locate two
points. A line drawn between the two points is a seg-
ment of your loran LOP.

DISADVANTAGES OF LORAN

The advantages of loran, already mentioned, are
sufficient to make the system one of the most valua-
ble electronic aids to navigation yet developed.
Nothing made by man is perfect, however, and even

loran is subject to certain disadvantages. Although it
has proved to be highly reliable, there is always a
possibility of failure of either transmitting or receiv-
ing equipment. Jamming by an enemy is possible.
Capture or destruction by an enemy can put stations
out of commission.

Loran coverage still is restricted; that is, many
large areas of the world even yet are without any
loran coverage at all, particularly the southern hemi-
sphere. Within the areas of coverage, readings close
to the baseline extension and in the extreme range
limit areas must be used with extreme caution
because a small error in time difference can cause a
"fix" error in terms of miles.

According to the foregoing reasons, loran is only
an aid to the navigator. It does not replace the older
methods of navigation.

BEACHING BY RADIO BEACON

A fixed and charted transmitter whose signals are
use.::! to determine position is known as a radio
beacon. For that matter, any radio transmitter
whose signals can be received can be used as a radio
beacon. Another type of radio beacon is devised to
guide small craft from a base to a predetermined ob-
jective. Usually, the base is a large attack transport.
The objective is the invasion point on the beach.

The beacon aboard the ship beams a radio signal
toward the shoreside landing point. By listening to
the characteristics of the radio signal, the boat cox-
swain keeps on his course. If he hears a continuous
long dash, he knows he is on the course. When he
goes off to the right, he picks up the Morse code
character A (dit-dah). When he goes off to the left,
he receives N (dah-dit). By keeping her headed so
that he receives the continuous long dash, he can
remain on his course to the beach.

RADAR

Radar (derived from the underlined letters of the
term radio detection and ranging) was developed
originally as a means for detecting and ranging tar-
gets in warfare, but it has been developed to the
point where it is a valuable electronic navigational
aid. Its principle of operation (fig. 14-6) is based
upon radio waves that are reflected from solid ob-
jects. It has the great advantage over loran of not
requiring any shore transmitting stations. Radar's
chief disadvantage is that its maximum range, for a
surface vessel, is limited to slightly more than the
line-of-sight of the horizon. Despite its limitations,
radar remains a most important navigational aid. A
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',4,407/g4411,07,0970,0;/0/97 AM/V/41M,
PULSE LEAVES RADAR ANTENNA AT THE SPEED OF LIGHT

PULSE CONTINUES THROUGH SPACE

PULSE STRIKES TARGET

A:4
ECHO IS RETURNED AS ORIGINAL PULSE CONTINUES

ECHO RETURNING AT SPEED OF LIGHT

e.$ worAeomanoreder--
ECHO RECEIVED BY ANTENNA GIVING INDICATION ON SCOPE OF PRESENCE

OF OTHER SHIP

Figure 14-6.Principle of radar operation.
69.50

summary of the advantages of radar as a naviga-
tional aid follows.

1. Radar can be used at night and during
periods of low visibility when visual means
of navigation cannot be employed.

2. A fix can be obtained from a single object,
because range and bearing are available.

3. Radar navigation is often more accurate than
other means of navigation, especially dur-
ing periods of reduced visibility.

4. Radar is available for use at greater distances
from land than are most other navigational
methods.

5. Radar fixes may be obtained rapidly.
6. Radar can be used to locate and track storms.

HOW RADAR WORKS

Basically, radar employs very short electromag-
netic waves, and utilizes the principle that these
waves can be beamed; that they travel in a straight
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line, and that they will be reflected by any abrupt
discontinuity in the medium through which they are
transmitted. Because you are interested chiefly in
the navigational aspects of adar, only a general
description of how radar works is given here.

The typical surface radar is made up of five com-
ponents. They are the transmitter, modulator, anten-
na, receiver, and indicator. The transmitter consists
of a radiofrequency oscillator, which sends out elec-
tromagnetic waves of energy. The modulator is a
device that makes it possibie for the waves to be
emitted as pulses during the intervals when the echo
is received. The antenna assembly is so designed that
it beams the energy at the target, much as a
searchlight is beamed. It also can be rotated so as to
scan the entire area around it. In the receiver, the
reflected radio energy returned from the target is
converted into a form that may be presented visually
on an indicator or scope.

PLAN POSITION INDICATOR

Although there are many ways of presenting
radar information visually, the plan position indica-
tor (PPI) is considered the most practical from a
navigator's point of view. Figure 14-7 shows a view
of objects in the area around the ship as they are
presented on a PP1 scope. The ship's own position is
usually in the center of the scope. In many newer
models, however, the ship's position may be offccn-
tered as desired.

Figure 14-7.A PPI presentation. 69.51
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RANGE AND BEARING BY RADAR

The PPI is designed to enable the navigator to
determine the range and bearing of an object, which
is one of its chief navigational advantages. The scope
can be adjusted to several different range scales to
provide greater target detail. Range is measured to
scale (in yards or nautical miles) from the center of
the scope to the target indication.

Figure 14-8 shows a target and three range mar-
kers on the face of a PPI scope. Bearing is indicated
by numbers around the edge of the screen. Bearings
may also be shown on a direct-reading indicator
when the bearing cursor is used.

The bright rings seen in the illustration are the
range makers or range rings. Range markers can be
switched on or off, and their brightness can be con-

trolled as needed. The range indicated by each ring
depends, of course, upon the scale used. For in-
stance, if each ring represents 5000 yards, the outer
edge in this illustration is 20,000 yards. The target
shown halfway between the third ring and the edge
of the scope is at a range of about 17,500 yards, and
a bearing of 300°.

Range Strobe

Range markers do not provide an exact means
for finding the range of objects shown on the PPI
scope. Because of this lack of precision, interpola-
tion must be made by eye when the indications of
such objects lie between markers. To remedy this
situation the range strobe is used on most types of
PPIs. The range strobe is a small, bright spot that can

Figure 14-8.A target and range markers on PPI
scope. 69.52(69D)
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be positioned on the PPI scope by turning a hand-
crank. The strobe is cranked to the target indication,
and the range is read directly from a mechanical
counter connected to the handcrank. The range
strobe adapts itself to any range scale.

Bearing Determination

As mentioned earlier, bearing is indicated on the
PP1 scope by the figures around the edge of the
screen. On gyro-equipped ships (acid most ships hav-
ing radars are so equipped), this t-earing circle has a
gyro input, and bearings obtained from it are true. If
gyro failure occurs, the radar presentation automati-
cally reorients to a relative picture and relative
bearings may be taken from the PPI.

Bearing Cursor

To facilitate accurate reading of bearings on the
scope, a transparent plastic surface, on which a hair-
line cursor is inscribed, is mounted over the face of
the PPI. The plastic is rotated by means of a hand-
crank until the cursor bisects the target. Its exten-
sion then indicates the target's exact bearing.

PILOTING BY RADAR

Subject to the judgment of the navigator, after
experience with his equipment, well-determined
positions by radar are labeled fixes. Less reliable
positions are labeled estimated positions (EP).
Because of beam width, radar bearings usually are
less accurate than are radar ranges. A fix obtained
where one or more lines of position are determined
by ranges is more accurate than one obtained by
bearings alone. Methods of obtaining radar fixes are
by (1) ranges and bearing of a single object; (2)
cross bearings; and (3) two or more ranges.

Range and Bearing of a Single Object

Obtaining position by taking range and bearing
on a single object is practically the same as the bear-
ing and distance circle method described in piloting.
If the target is an island or some other object of ap-
preciable width, a more accurate fix can be obtained
by plotting tangent bearings and the range.. Figure
14-9 shows how beam width distortion causes the
tangent bearing lines to intersect at a range less than
the measured range. Note that the fix is considered
to be on the measured range, midway between the
bearing lines.

Cross Bearings

Cross bearings by radar are plotted just as they
are in visual piloting. If no well-defined objects are

Figure I 4-9.Tangent bearings and range.
69.53

available, bearings can be taken on tangents, as
described in the preceding topic. These bearings are
less accurate, however, than bearings on well-
defined small objects, because a target's width is ex-
aggerated in the PPI scope. Right tangent bearings
should be decreased by half the beam width; left tan-
gent bearings should be increased by the same
amount.. All bearings should be corrected for any
known gyro error.

Two or More Ranges

Two or more ranges provide the most accurate
radar fix that can be determined by plotting on a
navigational chart, because radar ranges are
reasonably accurate for any range within the max-
imum limit of the equipment. Figure 14-10 shows
how distance circles are intersected to form the fix.
Additional ranges afford good checks against im-
proper interpretation of the original points on which
the ranges were taken.

Figure 14-11 shows how a device can be con-
structed easily aboard ship for speeding up the
plotting of two ranges. Pivot two transparent plastic
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BLACK ROCK

/ ,

MOSS ISLAND

SHIPS POSITION

Figure 14-11.Plastic plotter for determining
position from ranges. 59.62

arms at a common point, and drill a small hole at the
pivot, just large enough for inserting a pencil point.
Calibrate the arms to the scale of the chart, with
zero range at the Pivot. To plot a fix, simply place
the plotter on the chart so that the observed range
from each target is exactly over that target's indica-
tion on the chart. The hole in the pivot then will be
located at the fix.

NAVIGATIONAL RADAR TARGETS

Small isolated rocks are excellent targets for
center bearings and ranges. Because they are well-
defined, they can be plotted accurately from the
exact point of echo. Small islands are also good, but
large ones, as you have seen, require tangent
bearings instead of center bearings.

Sharp points of land often are used for ranges
and for either tangent or center bearings. In ranging
on land, you must be certain to plot your range arc
from the point that actually produced the radar
echo. Sometimes what appears to be a waterline on a
radarscope is, in fact, being reflected from some
point inland, or possibly from a surfline offshore.

Buoys are good for ranges and bearings because,
like small rocks, they are well-defined and produce
sharp echoes. For several reasons, however, buoys
may go off their stations. Buoys should not be used
for fixing position unless no better quality targets are
available.
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Offshore lighthouses on rocks or pilings are relia-
ble radar targets. They are easy to identify. Large
charted buildings, tanks, towers, and the like often
can be picked up by an experienced operator, even
though they may be located some distance inland.

When distant mountains are the only objects
available, you must bear in mind that it is difficult to
get an accurate range from such a large mass. The
bearing inaccuracy may also be considerable under
such circumstances.

INTERPRETING RADAR INFORMATION

Interpreting radar information requires con-
siderable experience. Even then an operator may
not always be able to interpret correctly. Bearing
resolution, range resolution, and radar shadows are
but three of the problems that hinder radar in-
terpretation.

BEARING RESOLUTION

The minimum difference in bearing between two
objects at the same range that can be discerned on
the scope is called bearing resolution. The radar
beam width causes a target to appear larger than it
actually is. If two targets are close together and at
about the same range, their pips may merge and
form a single pip, giving evidence of a larger target.
A number of rockpiles and small boats near shore
may appear as a straight line, giving a false impres-
sion of the shoreline. Bearing resolution can some-
times be improved by reducing the radar receiver
gain.

RANGE RESOLUTION

The minimum difference in range between two
objects on the same bearing that can be discerned by
radar is called range resolution. Two or more objects
on the same bearing and at only a slight difference in
range may appear on the scope as a single long ob-
ject.

SHADOWS

Echos are not returned from an object that lies
behind another object obstructing the radar beam.
Radar shadows occur behind prominent objects.
Small boats or rocks that lie a considerable distance
beyond the horizon cannot be picked up by radar.
Figure 14-12 shows a boat that cannot be located by
radar because of shadow. In the distance, the radar
picks up the top of an island, but the bottom is in the
shadow created by the earth's curvature.
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Figure 14-12.Radar shadow. 69.54

NAVIGATION BY SATELLITES

he navigational satellite system is a global all-
weather system. With its use, navigators in ships on
or below the ocean surface can obtain a fix to within
a fraction of a mile, night or day, in all parts of the
world. Although it is usable worldwide, fix informa-
tion is available only during a satellite pass, which
may occur every 45 to 150 minutes, more often at
high latitudes than on the equator. On some occa-
sions satellites may interfere with one another due to
the close proximity of their orbits. This is especially
true at high latitudes as the satellites are all in polar
orbits.

The system operates on the -doppler principle.
Doppler can best be described by example. Suppose,
as you stand at a railroad crossing a train approaches
with its whistle sounding. As the train comes nearer,
the pitch of the whistle becomes higher until the
train passes you. At this time the pitch drops, and as
the train goes off into the distance, the pitch of the
whistle gradually grows lower. The changes in pitch
is called doppler shift. A satellite approaching and
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passing over a ship likewise has a change in pitch, or
doppler shift. Analysis of the doppler shift enables
the navigator to calculate his position relative to the
satellite. The position of the satellite is radioed from
the satellite so that the navigator can take the dop-
pler information, along with the satellite position in-
formation, and determine his ship's position.

The navigational satellite system requires five
groups of equipment: several satellites, tracking sta-
tions, a computing center, an injection station, and
shipboard navigational equipment. Following is a
brief explanation of how the system works. (Refer-
ring to fig. 14-13 may help you understand the
system.)

As each of the navigational satellites orbits the
earth, the tracking stations receive and record the
doppler shifts radiated by each satellite as it passes
within receiving range.

Doppler information is transmitted to the com-
puting center, and there the information is used to
calculate the satellite's position as a function of
time. From the computing station the satellite's posi-
tion (as a function of time) is transmitted to the in-
jection station.
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Figure 14-1 3.Navigational satellite system.
69.55

The injection station transmits orbital data to the
satellite as it passes into range. The information sent
from the injection station erases former data and al-
lows the correct data to be transmitted by the satel-
lite. The injection station sends corrective data to
each satellite twice a day.

Meanwhile, the satellite continues to radio infor-
mation every 2 minutes. Any ship within receiving
range of the satellite can record the doppler shift, or-
bital position, and time as they are radioed from the
satellite. By means of this information, the navigator
of the ship can compute the latitude and longitude of
his ship.

LORAN-C

Loran-C is an advanced long-range navigational
system using low frequency transmissions. It
operates in much the same manner as standard loran
(loran-A), but has a greater range and accuracy.

Standard loran receivers can be modified to permit
reception of loran-C signals. ( After modification
they are known as loran A/C reserves.) The
modified receivers, however, are not as accurate as
the standard loran-C receivers. More sophisticated
receivers exist today which can automatically track
two loran-C pairs, discriminate skywaves, and pro-
vide digital outputs for integration with a shipboard
computer.

The usual groundwave range of loran-C is 1200
nautical miles. First hop skywaves during daylight
and darkness have a normal range of 2300 nautical
miles. Second hop skywaves have a range of approx-
imately 3400 nautical miles.

Figure 14-14 shows the day and night coverage
of some loran-C statios. The chart may show some
stations that no longer are operative, or stations not
yet operative, hence you should consult the weekly
Notice to Mariners for any changes.
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111111 GROUND WAVE f1 x, ACCORACv TO WITHIN ISW FT. 95 OF THE LIME
FOR A RECEIVER ACCITRATE TO .1 miCROSE COTIT.

GIIOUEEI WAVE F ACCURATE TO WITHIN I NAuTi CAL MILES FOR RECEIVER
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15,
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Figure 14-14.Some loran-C stations. 112.37
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SHORAN

Shoran (from the underlined letters of the term
short-rangc navigation ), employed principally in sur-
veying, uses ranges rather than bearings. Signals
from own ship's radar automatically trigger two
fixed transmitter ashore. The signals emitted by
these transmitters arc in the form of pips and are
received simultaneously. You measure the ranges to
these pips in the same manner as you would any con-
tact, and then plot the ranges on your chart. The
point where these two ranges intersect is your posi-
tion. Although shoran is relatively short-ranged, it is
extremely accurate, so that your fix can be relied on
to about 50 feet.

STAR TRACKER

Star tracker is an extremely sensitive optical
telescope with radio or infrared components that
calculate elevation (altitude) and azimuth data from
celestial bodies, including the sun. The star tracker
may be used even during periods of poor visibility.
With the sun it may be used effectively in heavy
overcasts with a high degree of accuracy. The radio
sextant is similar to the radio telescope and is in-
cluded in the same category as the star tracker.

SHIP'S INERTIAL NAVIGATION SYSTEM

At present, the ship's inertial navigation system
(SINS) is chiefly a navigational aid for submarines
and aircraft carriers. It soon should be operational
on most surface vessels.

This SINS provides ships with an accurate and
continuous dead reckoning position. The DR posi-
tion is displayed continuously on a chart, along with
the desired track. Because SINS is a self-contained
system, it is a valuable wartime navigational aid.
When the loran systems and other similar systems
are knocked out, SINS remains operable.

The SINS operates on an arrangement of gyros
and accelerometers. This arrangement is called the
sensitive element. Three gyros and two accelerome-
ters make up this sensitive element. Two of the gyros
give absolute values, one gyro for latitude and the
other for the vertical. The third gyro is for longitude,
but it cannot give an absolute value. A requirement
for the third gyro is the initial ship's longitude, with
which ship's position can be computed at any time
thereafter.

The accuracy usually obtained by SINS is on the
order of about 1 mile per day. The degree of accura-
cy can be greater, however, because more accurate
position data can be obtained by other navigational
methods and inserted into the SINS.

NAVDAC

Among the advanced components to naviga-
tional systems that assist the navigator in solving
navigational problems is navdac (navigation data as-
similation computer). The navdac combines, evalu-
ates, and stores data received from navigational
systems, i.e., SINS, Loran-C and star tracker. In ef-
fect, it is a memory bank of highly accurate naviga-
tional data, capable of rejecting solutions of poor
quality and accepting only those of a high degree of
probable accuracy.

OTHER SYSTEMS

Several other electronic navigation systems,
which are available but are less widely used in the
Navy, are Omega, Decca, and Consol.

Omega is a long-range, all-weather VLF naviga-
tion system, which will have worldwide cove).age
when completely implemented. The completed
system will have eight transmitting stations strategi-
cally located throughout the world. Therefore, a
ship located in any ocean will be able to receive
signals from five stations at all times. Utilizing
signals from the three best stations, the navigator
will be able to determine the ship's position to within
1 nautical mile in the daytime and 2 nautical miles at
night.
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Two other electronic navigation systems, which
are available but are less widely used in the Navy,
are Decca and consol.

Decca is a British system, which, like loran,
requires special receiving equipment. The receiving
unit measures phase differences between a master
and a group of three slave stations, all of which are
transmitting at different frequencies. Fixes are ob-
tained by plotting the phase differences directly onto
a chart printed with Decca hyperbolic lines.

Consol is a long-range, short-baseline system that
operates in the 250- to 350-kc frequency range.
Consol signals may be received by using ordinary
radio equipment. The signals consist of a series of
dots and dashes, which are counted by the receiving
operator. Dotted and dashed lines printed on Consol
charts are used to plot fixes.

Complete information on Decca and Consol may
be found in American Practical Navigator, H.0.9.
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CONCLUSION

In closing this chapter, it must be pointed out
that no single method of navigation should be used
to the exclusion of all others. Even the newer elec-
tronic navigational systems cannot be considered
cure-alls. These systems are macle up of highly com-
plex pieces of equipment and are subject to various
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types of casualties. Unusual atmospheric conditions

will affect some of them, and severe sea conditions
will influence others. Complete reliance upon one
system alone, to the extent of excluding all other
methods or systems of navigation, cannot and must
not be practiced. There is no perfect system or
method of navigation under all conditions.



CHAPTER 15

CELESTIAL NAVIGATION

Piloting (including its electronic phases) and
dead reckoning comprise that branch of navigation
that determines position by reference to objects or
localities on the earth. Another branch, in which
position is determined by the aid of heavenly bodies,
such as the sun, moon, stars, and planets, is called
celestial navigation. An accurately timed altitude on
any navigational body gives an accurate line of posi-
tion. Navigation by such lines of position is the crux
of modern seafaring.

NAUTICAL ASTRONOMY

Astronomy is the scientific study of the celestial
bodies, as well as their magnitudes, motions, and
constitutions. Nautical astronomy is that part of as-
tronomy on which celestial navigation is based. You
must know something about nautical astronomy be-
fore you can acquire a knowledge of celestial
navigation.

CELESTIAL SPHERE

Although we know that the earth is not a perfect
sphere, we consider it to be so for navigational pur-
poses. All problems in celestial navigation involve
the use of two spheres. One such body is the earth it-
self, and the other is an imaginary celestial sphere.

Let's go back again and use the lighted trans-
parent sphere with which we illustrated a chart pro-
jection. Assume the sphere is the size of a tennis ball,
with the earth's meridians and parallels laid out on it
in black. Assume further that it is suspended in the
exact center of another sphere, made of glass, about
the size of a basketball.

The basketball-sized sphere, on which the
meridians and parallels are projected from the
smaller one, represents the imaginary celestial
sphere on which all the heavenly bodies are
presumed to be located. The entire system of naviga-
tion by the stars is founded upon the fact that angu-
lar distances on the celestial sphere can be reduced
to fit the earth (terrestrial sphere). This system
makes it possible for a navigator to locate objects on

the earth with reference to the locations of heavenly
bodies on the celestial sphere.

As you know. objects are located on the terrestri-
al sphere by a system of coordinates called latitude
and longitude. Latitude lines (parallels) are horizon-
tal, and are used to indicate distance north or south
of the equator. Longitude lines (meridians) are ver-
tical, and are used to indicate distance east or west
of the Greenwich meridian. Objects on the celestial
sphere are located in a similar manner, but the
horizontal lines are called declination, and the verti-
cal lines are called Greenwich hour angle (GHA).

Longitude is measured on the terrestrial sphere
east and west from the Greenwich meridian (G)
along the equator, as you already know. The Green-
wich hour angle of a body on the celestial sphere is
measured westward from the projected Greenwich
meridian to the body's hour circle.

What is an hour circle? The earth's poles are
conceived as being projected onto the celestial
sphere, as is the Greenwich meridian. So is the equa-
tor, for that matter. In fact, if you look at figure 15-
1, you can see that the celestial sphere is just about
the same kind of a setup as the terrestrial sphere, ex-
cept that it is blown up to infinite size. The names of
objects' differ somewhat, however. The projected
eouator becomes the celestial equator, and the pro-

jected poles become the celestial poles. The pro-
jected meridians are then called celestial meridians.

An hour circle, then, is actually the celestial
meridian a heavenly body is on at a particular in-
stant. Because the earth's rotation and the resulting
apparent motion of heavenly bodies to the westward
never stop, it follows that the hour circle of a body
changes continuously moving westward with the
body.

The GHA of any body is the degrees, minutes,
and seconds of arc of the celestial equator inter-
cepted at a given instant between that body's hour
circle and the celestial meridian of Greenwich, mea-
sured westward from Greenwich through 360°.
Whether measured on the celestial or the terrestrial
sphere, the amount of arc is the same. Figure 15-1
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Figure 15-1.The celestial sphere. 69.56

shows you GHA of a star measured on the terrestrial
sphere.

Notice that the star's position on the terrestrial
sphere is indicated by GP. The letters GP stand for
geographic position, and represent the point where a
line drawn from the center of the earth to the body
would intersect the earth's surface. Depending on
whether the body in question is the sun, the moon,
or a star, a GP may be variously a subsolar, sublunar,
or subastral point.

You can see from figure 15-1 how closely GHA
corresponds to longitude. Remember, however, that
GHA of any body increases continuously as the body
moves westward, whereas longitude remains the
sarn for any point on the earth. The GHA is always
measured westward from Greenwich (0°) through
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360°. Longitude is measured east or west from
Greenwich to 180°.

The GHA of any navigational body of the solar
system (sun, moon, and planets) and of the vernal
equinox (first point of Aries) is listed in the Nautical
Almanac for every hour of GMT, for any date. The
GHA of any navigational star may be determined
from the Nautical Almanac by adding GHA of the
vernal equinox to the tabulated sidereal hour angle
(SHA) of the star. Let's see, now, what all these ex-
planations mean.

SIDEREAL HOUR ANGLE

Refer to figure 15-1 again. The marking "hour
circle of vernal equinox" is the line from which
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sidereal rehr angle is measured. The SPA of any
star is measured westward through 360°, like GHA,
but measarernent is from the vernal equinox or first
point of Ants, instead of from Greenwich.

At the present time you must bear in mind two
points. orie is that GHA of the vernal equinox, like
GHA of any other body, is increasing continuously
to the weSt\vard. Out the sidereal hour angle of any
star (mea5ttred Westward from the vernal equinox to
the body's hour circle) remains relatively constant.
Why? Sirb Ply because all the stars move to the west-
ward, aloQ with the vernal equinox. The SHA of
any body changes slightly, and its tabulated value in
the Nciuticcq Abnantric varies throughout the year.
The reasons for the change are beyond the scope of
this course.

You Will see later that the SHA and GHA of the
vernal ecittihox are factors used in star observations.
However, both are not applicable in observations of
navigatiobal planets.

DECLINPTION

You know that the GP you see on the small
sphere in figure 15-1 corresponds to the star's loca-
tion on the celestial sphere. You know that latitude
of a point °i1 the terrestrial sphere is measured frort
the equator northwar southward along the
point's meridian, to a rralimum of 90°. Declination
of a body °t1 the celestial sphere is measured in ex-
actly the Abe Way from the equinoctial (celestial
equator) tlOrthward or southward along the body's
hour circle: The polar distance is the number of
degrees, rainute%, and seconds of arc between the
heavenly hotly and the elevated pole. The elevated
pole is the one above the horizon; in other words,
the one with the same name as your latitude.

From the foregoing description, it follows that
the polar diwnee of a body whose declination has
the same OW (north or south) as the elevated pole
is always 90° minus its declination (d). Polar
distance of 4 body whose declination has a different
name from that of the elevated pole is always 90°
plus d. Renlerrber this rule because it is the basis of
the systerti For determining latitude by observations
taken at local apParent noon (LAN), which is
covered It in this chapter.

Declination of any navigational star is listed in
the Nautical AlPhatlac for each date. Declination of
bodies of the solar system is listed for every hour
GMT.
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TIME DIAGRAM

So far you have learned that a heavenly body is
located on the celestial sphere bY t..s Greenwich
hour angle (corresponding to longitude) and its
declination (corresponding to latitude). You have
seen how both of these coordinates are measured
and how, from them, the GP of a heavenly body can
be located on the terrestrial sphere.

Before going further into nautical astr onomy,
you should acquire a knowledge of the use of the
diagram on the plane of the celestial equator (time
diagram), which not only will make it easier for you
to understand the ensuing discussion, but also will
simplify the solution of your celestial navigation
problems.

In the time diagram, the observer is theoretically
located outside the celestial sphere, over its south
pole. The diagram consists merely of a circle
representing the celestial equator. The center of the
circle is the south celestial pole. Counterclockwise
direction is westerly. The local meridian is drawn in
as a vertical line, thus placing the upper branch (M)
at the top of the diagram and the lower branch (m)
at the bottom. To avoid confusion, the lower meridi-
an is shown by a dashed line.

You locate the Greenwich meridian by means of
your longitude (symbol A). If you were in 90° W.
longitude; G would appear on your diagram 90°
clockwise from M (because you're counter-
clockwise or west of G). A glance at figure 15-2 will
confirm this location. What you really do, then, is
count from M toward Greenwich, the direction de-
pending upon whether you are in east or west lon-
gitude.

YOUR SHIP IS ON
THIS MERIDIAN

YOU ARE WEST OF
GREENWICH, THERE-
FORE G IS EAST OF

YOU
m

Figure 15-2.Locating G on the time diagram.
Ship in 90° W A. 69.5'7.
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Figure I 5-3.GHA of the sun on a time diagram.
69.58

Figure 15-3 shows another time diagram on
which GHA of the sun is indicated. The upper
branch of the sun's hour circle is shown as a solid
line. The angle, or arc of the celestial equator,
between the Greenwich meridian and the sun's hour
circle is 90°. Therefore, GHA of the sun at this in-
stant is 900. Remember, GHA is always measured
westward from G.

The GHA of a star is measured in the same
direction from 0' ,2enwich to the star. Because the
SHA enters the picture here, however, your method
of locating a star on the time diagram is somewhat
different. First, you must locate the vernal equinox
by its tabulated GHA. Let's say GHA of the vernal
equinox for the time of your observation is 45°. You
locate the vernal equinox 45° W. from Greenwich,
as shown in figure 15-4. The symbol that resembles a
pair of ram's horns represents the vernal equinox.

From the Nautical Almanac you find SHA of the
star in question. You already knew that SHA is mea-
sured to the west from the vernal equinox. All you
have to do here is find the SHA of this star, measure
SHA westward from the vernal equinox, and you
have the star located on the time diagram. Let's say
it's the star Vega, whose SHA is approximately 81°.
Figure 15-4 shows you Vega located on the time dia-
gram.

It's easy to see here that GHA of Vega must be
equal to GHA of the vernal equinox plus SHA of
Vega. GHA (Vega) = GHA (1) + SHA (Vega). In
this example GHA of Vega is 81° plus 45°, or 126°.

WEST M EAST

SHA
VEGA

GHA
45°

m

Figure I 5-4.Locating vernal equinox and star
on time diagram. 69.59

Now let's use the time diagram to explain some
more facts about nautical astronomy.

LOCAL HOUR ANGLE ( LHA)

Local hour angle is the name given to the angle
of arc (expressed in degrees, minutes, and tenths of
minutes) of the celestial equator between the
celestial meridian of a place and the hour circle of a
heavenly body. It is always measured westward from
the local meridian through 360°.

Let's work this problem of LHA on a time dia-
gram. Say you're in 135"W. longitude. You know
your own meridian is represented by M. Measure ap-
proximately 135° front M toward Greenwich, which
means, of course, that Greenwich will be shown
eastward of M. Think it over for a momentyou're to
the west of Greenwich, therefore Greenwich is to
the east of you.

Now that we know where Greenwich is and
where you are, let's take the sun as we had it in
figure 15-3 and try to figure out its LHA. Figure 15-
5 shows us that the sun is 903 west of Greenwich. We
know that LHA is always measured westward from
your local meridian (M) to the hour circle of the
body (in this example the sun). Therefore, LHA
here is the whole 360° around, minus the 45°
between the sun's hour circle and M. This 45° may
be found by inspecting figure 15-5, or by subtracting
90° from 135°. Let's think this overwe're 135° W.
of Greenwich, therefore G is 135° clockwise of us.
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Figure 15-5.-LHA on the time diagram.
69.60

The sun is 90° W. or counterclockwise of G. The dif-
ference is the 45° we mentioned. Subtract this 45°
from 360° and we get 315°, the LHA.

Look again at figure 15-5. As you can see, the
sun was east (clockwise on the diagram) of your
local meridian M. Now let's suppose that you're in
the same longitude (135° W.) but GHA of the sun is
225° instead of 90°. The time diagram will appear as
in figure 15-6. The sun is now west of your meridian
(M). The LHA is always measured westward from
the local celestial meridian to the hour circle of the
body. Therefore, LHA is the 90° from M to the sun's
hour circle.

Here are two general rules that will help you in
finding LHA when GHA and longitude are known:

LHA = GHA A ?
LHA = GHA + A E

In west longitude it may be necessary to add 360°
to GHA before the subtraction can be made. In east
longitude 360° is dropped from LHA if it exceeds
this amount. Be sure, however, to check the accura-
cy of your work by referring to a time diagram. It of-
fers a graphic means of obtaining the data you need.

MERIDIAN ANGLE (t)

Meridian angle (symbol t) is another value used
in solving problems of celestial navigation. It is

defined as the arc of the celestial equator between

m

Figure 15-6.-LHA, with sun west of your
celestial meridian. 69.61

the local meridian of a place and the hour circle of a
heavenly body, measured east or west through 180°.
Notice the difference between LHA and t. The LHA
is measured west through 360°. The t is measured
east or west through 180° and must be labeled E. or
W.

Let's try a sample on a time diagram (fig. 15-7 ).
We'll keep the same longitude (135° W.) and as-
sume the sun's GHA is 90°. You can see by a glance
at the diagram that the sun is east of M. Inasmuch as
t is measured east or west from M through 180° it
follows that here t is equal to GHA subtracted from
longitude, or 45° E.

1 43-;

Figure 15-7.-Meridian angle (t), with sun E. of
M. 69.62
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Figure 15-8.Meridian angle (t), with sun W. of
M. 69.63

Again, with the same longitude, assume the sun's
GHA is 225° (fig. 15-8). The time diagram shows
you that the sur. is west of M. Then t is measured to
the west and amounts to the longitude subtracted
from GHA, or 90° W.

Another look at the diagram will show you that
when the body is west of M, t is the same as LHA.
(An obvious point here is that meridian angle of the
sun is always east before local apparent noon and
west afterwards.) It is an absolute necessity for you
to know whether t is east or west. The time diagram
is the best means of finding out this information.

ELEMENTARY NAVIGATION

The rest of this chapter approaches actual
navigation only in the most general way. To begin
with, we know that a fix by celestial observation is
the point at which two or more lines of position in-
tersect. What is a celestial line of position? To un-
derstand what a celestial LOP is, we first must grasp
the concept of circles of equal altitude.

Imagine a straight line drawn from a celestial
body perpendicular to the surface of the earth.
Where this line intersects the earth is the geographi-
cal position (GP) of the star. If you were standing at
this point (the GP of the star) and took a sight, you'd
get an altitude of 90°. The star, in other words, is in
your zenith (directly overhead).

Suppose you have a buddy who is standing ex-
actly 1 nautical mile ( 1' of arc) from you. You can
see that he also is 1 nautical mile (1' of arc) from
the star's GP. Furthermore, his zenith is 1 of arc
from the star's position on the celestial sphere. (The
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difference between the zenith of the GP of a body
and the zenith of an cbserver is called the zenith
distance.) If he takes a sight of this star just as you
do, the altitude he gets will differ by 1' from yours.
Because altitude always equals 90° minus zenith
distance, the sight he takes will read 89° 59 '.

Let's stop right here and look at a significant
fact. As long as your buddy stays exactly 1 mile
away, he can be in any direction from you. In other
words, your position is the center of a circle. Your
buddy could be anywhere on that circle and get the
same 89° 59' sextant altitude. He is on a circle of
equal altitude. This circle of equal altitude is a
celestial line of nosition. Your buddy is on it
somewhere. On evc point of the circumference of
this circle the altitude of the star is the same.

From the star's GP, any number of circles of
equal altitude spread out as altitude decreases with
distance of the observer from the GP. The maximum
limit, of course, would be about 5400 nautical miles
(5400' of arc) from the GP, at which point the star
would be seen on the horizon at zero altitude. Al-
titude at this limit would have decreased the entire
90° (5400 ').

Now let's go back to fixes. It would seem that we
could use the intersection of a circle of equal al-
titude of one body with a circle of equal altitude of
another to obtain a fix by celestial navigation. After
all, we can locate the ilititude and longitude of the
GP by the declination and GHA of the star. By sub-
tracting the altitude from 90° and changing the
result to nautical miles, we should be able to draw a
circle of equal altitude around the GP. Unless the
observed body is at a very high altitude, however,
the circle of equal altitude is so far from the GP that
both of them cannot appear on the same chart. What
we actually do is locate a segment of the circle of
equal altitude we are on. This segment, plotted as a
straight line, is the line of position you see the
navigator use.

The remainder of this section discusses means of
determining this LOP, although we'll cover only the
elements of sight work. You should have a general
understanding of what goes on, and that is the aim of
the following topic.

COMPUTED ALTITUDE AND AZIMUTH

In H.O. Pub. No. 214 the altitude and azimuth of
navigational heavenly bodies have been computed in
advance for whole degrees of latitude and meridian
angle as well as declination. Actual declination and
sidereal hour angle of certain stars is given in H.Q.
249. These two publications offer sight reduction ta-
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bles (described later ) that are the most popular ones
used by present-day navigators.

The azimuth line from any point to the GP of a
heavenly both is actually the radius of the circle.: of
equal altitude passing through that point. This fact is
obvious in figure 15-9 where C is a point and the line
CGP represents the azimuth line from C to the GP.

Assume that you're aboard ship preparing to plot
a line of position from a celestial observation.
You've just taken an accurately timed altitude of a
particular body. You don't know exactly where you
are, but you have a general idea from your DR. You
take an assumed position (AP) at or near your DR.
Here's where the tables of computed altitude and
azimuth come in.

From the tables you can determine the computed
altitude (Hc) and computed azimuth (Zn) of the
body from the AP at the instant of observation only.
(You can't use an observed azimuth because you're
not located at the AP.)

If you drew a line through the AP along the
azimuth line, your celestial line of position (that is,
the circle of equal altitude you are on) would inter-
sect this azimuth line toward or away from the
body's GP. The distance toward or away is a number
of nautical miles equal to the number of minutes of
arc by which the computed altitude (Hc) differs
from the altitude you got from observation (Ho).
This difference is known as the altitude intercept
(a).

Let's try out these findings by referring to figure
15-9. Point C in this illustration represents the AP.

Figure 15-9.Celestial line of position. 69.64
195

Line CGP is the computed azimuth from AP to GP
of the star. The circle through C is the circle of equal
altitude of the AP. The inner circle is the circle of
equal altitude you are on. The segment of the
azimuth line between C and the inner circle is the al-
titude intercept (a ). This intercept is as many nauti-
cal miles long as the observed altitude differs in
minutes from the computed altitude.

Notice that the line of position in figure 15-10
has been plotted as a straigfa line perpendicular to
the azimuth line. You know that a segment of a cir-
cle of equal altitude is really curved. We can plot a
straight line because circles of equal altitude usually
are so large that their curvature is imperceptible in
the small segment used for plotting purposes.

How do we know whether the altitude intercept
is to be applied for the AP toward or away from the
GP? This memory aid will help you figure it: "Coast
Guard AcademyComputed Greater, Away." The
letters CGA, because of their order, provide a help-
ful code to stimulate your memory. This code means
that if the computed altitude (Hc) is greater than the
observed altitude (Ho), the altitude intercept (dif-
ference between them) is laid off from the AP away
from the GP. If the computed altitude is less than the
observed altitude, the altitude intercept (a) is laid
off from the AP toward the GP.

Altitude Corrections

A few general pointers regarding altitude cor-
rections should be mentioned here. Besides index

LOP

AP

AZIMUTH LINE

Figure 15-10.Plotting celestial line of position
, -,;:
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correction (IC), which was explained in chapter 7,
there are four other altitude corrections. These cor-
rections are for refraction, dip, parallax, and
semidiameter.

Refraction is the deflection of light rays from a
straight line, caused by the oblique passage of the
rays through different mediums of density. For sim-
plicity, in navigation, refraction may be thought of
as the bending of light rays as they pass at an angle
through the layers of atmosphere. The refraction
correction is always subtracted from sextant al-
titude.

Dip is the difference between the visible horizon
at the surface and the visible horizon at the obser-
ver's height of eye, or height above the surface. The
dip correction is always subtracted from the sextant
altitude. Dip is also called height of eye.

Parallax is the difference in direction of a
heavenly body as seen from some point on the
earth's surface, and as seen from some other point,
as from the center of the earth.

Semidiameter is the correct altitude of the center
of a body.. When an observer pulls down the sun's or
moon's lower limb to the horizon, he must add a
semidiameter correction from the sextant altitude. If
the upper limb is observed, the semidiameter cor-
rection must be subtracted.

Correction for observed altitude (refraction) :aid
correction for height of eye (dip) are printed on the
inside front cover of the Nautical Almanac.

Semidiameter corrections to be applied to the
sun and moon appear in the daily pages throughout
the Almanac. Index error, of course, is determined in
advance for the individual sextant.

IDENTIFICATION OF CELESTIAL BODIES

In order to work a sight on a celestial body, you
first must know which celestial body you have ob-
served. Usually, before twilight, a number of bodies
are selected so that the lines of position obtained will
give a good fix. Identification of celestial bodies and
their approximate positions at desired times can be
found by using a star finder.

STAR FINDER AND IDENTIFIER METHOD

The Star Finder and Identifier (No. 2102D) con-
sists of a star base (fig. 15-11) and nine latitude tem-
plates. The star base is a plastic disk on which the
north celestial pole is at the center on one side and

the south celestial pole at the center on the other
side. The latitude templates are constructed for 10°
latitude intervals (5 °, 15°, 25°, etc.). Each template
contains altitude and azimuth curves for determin-
ing the approximate altitude and azimuths of
celestial bodies.

Using Star Finder

The use of the star finder is best explained by an
example. Suppose you want to determine the ap-
proximate altitude and azimuth of Sirius and Rigel
so that you can shoot them. Assume that you have a
DR position of latitude 37°14.8' N., longitude
144°25.6'E. The GHAT is found to be 312'46.8' at
that time.

To use the star finder, all you need to know is the
LHA of Aries. Applying the method described earli-
er in this chapter, you find the LHAT to be 97'12.4:
Select the template closest to your DR latitude and
place it over the star base. In this example you select
the template for latitude 35°N. and the star base,
which contains N at its center. Place the template
over the star base (a hole in the template fits over a
rE s, at the center of the star base) and then orient
tha template so the arrow points to 97.2°. (See fig.
15-12.) From the temp:ate y:Itt determine the ap-
proximate positions of Sirius and Rigel to be as fol-
lows:

Sirius
h Zn

176°
207°

390

Rigel 43 °

H.O. Pub. 249 Method

196

Another method of identifying stars is by con-
sulting Vol. I of the Sight Reduction Tables for Air
Navigation (H.O. Pub. 249). In this system only
selected stars are tabulated. These stars are
favorably situated in azimuth and altitude for obtain-
ing fixes.

To use the tables, the quartermaster determines,
first, the LHAT for the approximate midtime of the
period during which he expects to make observa-
tions. He then enters the tables with his approximate
latitude and LHAT. Listed in the tables are altitudes
and azimuths of seven stars. One disadvantage of
this method is that the small listing of stars may
make it necessary to observe other celestial bodies
when the sky is partially obscured by clouds.

".?, 5 55
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Figure 15-1 1 .Star base for star finder. 69.66

WORKING A SIGHT

Now let us work a sight problem using H.O. 214
and the Nautical Almanac for 1966. Through use of
the star finder you determine the approximate posi-
tion of the celestial body you want to use (Capella,
for instance). Then you take a sight on Capella and
record the following data:

Hs 66°56.2'
GMT 13h 27m30s, 1
DR .Tat 34° 24.0'N.
DR . ... 130° 00.0' W .
Height of eye 55 feet
IC 2O()

0

Id

Our first step is to find the observed altitude
(Ho). From the table inside the front cover of the
Nautical Almanac we learn that the correction for a
55-foot height of eye is minus 7.2 Correction for
refraction on the same page is minus 0.4'. These
corrections and the IC are all minus corrections, and
they total minus 09.6 '. Subtracting that figure from
the sextant altitude (Hs), we get the observed al-
titude (Ho). Thus:

September 1966

Hs. 66° 56.2'
Corrections .... 09.6'

Ho 66°46.6'

!?7
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Figure 15-12.Star base and template.

Next, we need an assumed position (AP). To
simplify matters, the latitude of the AP (DR posi-
tion) is rounded off to the nearest whole degree of
latitude. The DR latitude in this instance is 34°24.0
N., so we take 34° N. for the latitude of the AP. For
the time being we will iet the longitude of the AP be
the same as the DR longitude, or 130°00.0' W. Later
we will see how certain requirements of convenience
might cause us to alter the minutes value of the DR
longitude.

To find the computed altitude and azimuth in
H.O. 214; ,.we need the following three values:

198
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latitude (L), declination (d), and meridian angle (t).
We already have the latitude. It is assumed latitude
(34°N.), which is the nearest whole degree of
latitude to the DR. Now let's find the declination
and meridian angle.

DECLINATION

To find declination, turn to the pages headed
1966, for 1, 2, and 3 September. In the column
headed Stars you can find the declination for Capel-
la. It is N (for north) 45°57.5
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MERIDIAN ANGLE ( t)

Next well work out t. We'll start a time diagram
by locating our meridian and the ;reenwich meridi-
an (fig. 15-13). Then we have to locate the star on
the time diagram by means of its GHA (fig. 15 -14).
With stars we must determine GHA from the Nauti-
cal Almanac by adding SHA of the particular body to
the tabulated GHA of the first point of aries.

Well still use the pages for 1, 2, and 3 Sep-
tember. Every hour of GMT for 1 September is
listed in the far left column. Remember, GMT of our
sight was 13h 27m 30s. We can see, then, that GHA
of the first point of Aries for 13h GMT is 175°14.5 '.
Now we must determine. how much arc to add to
that to take care of the 27m 30s.

Turn to the yellow pages at the rear of the Al-
manac, and find the column headed 27m. Running
down the left column to 30s and then across to the
first point of Aries column, we select the value
6 °53.6'. Adding this value to 175°14.5' we get
182°08.1 ', which is the GHA of Aries at the time of
observation.

The sum of the SHA of Capella and GHA of
Aries equals the GHA of Capella at the time of the
sight. Capella's SHA is found in the white pages
under the proper date. Choosing the value
281°27.0'- from the side column opposite Capella,
we add:

GHA 182°08.1'
SHA Capella 281021.0'
GHA Capella 463° 35.1'

Figure 15-13.-Start of time diagram for sight of
Capella. 69.68

m

Figure 15-14.-Locating Capella on the time
diagram. 69.69

Because this total is more than 360°, we must
subtract 360° from it. The result is 103°35.1', the
GHA of Capella. Now we can locate Capella on the
time diagram (fig. 15-14) by measuring roughly
103°35.1' westward from Greenwich.

It's obvious, now, how to solve for the meridian
angle t. Meridian angle is measured east or west
from point M to the star's hour circle. In this exam-
ple, it's measured east. What is its value? We can see
that, here, GHA is subtracted from longitude. (If the
star were west of M, however, the longitude would
be subtracted from GHA.)

The longitude here is 130° W., and we must sub-
tract 103°35.1' from that value to find t. But it is
more convenient to enter H.O. 214 with a whole
number for t. Hence we use an assumed longitude
that (1) will make t a whole number of degrees and
(2) is near the DR longitude. Therefore, we use as-
sumed longitude 129 °35A' W.

of AP 129°35.11
GHA 103°35.

t 26°00.0'

It is essential that we assign t its correct east or
west value. The time diagram (fig. 15-14) shows us
that t in this example wouid be 26° E.

We now have the three values needed for H.O.
214:

199 - ,
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Latitude (1) 34°00.0'N
Declination (d) 45 °57.5'N
Meridian angle (t) 26°00.01E
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COMPUTED ALTITUDE

Now we're going to find the computed altitude
(Hc) ) of Capella from the AP at the time observa-
tion. Upon examining H.O. 214, we discover that it
consists of nine separate volumes, one for each 10°
of latitude up to 89° N. or S. Here we'll use volume
IV, for latitude 30° to 39° inclusive. A look inside
this volume shows pages for each whole degree tf
latitude, with declinations across the top for nearly
every 30' of declination. Find the page for latitude
34°, declination 46°, same name as latitude (Use wt:.

,It..ulurrin nearest declination of Capella.)
Use the page headed Declination Same Name as
Latitude, because both declination and latitude have
the same name in this instance (both are north).

In narrow columns at the left and right sides we
notice the letters H.A., which is the H.O. 214 name
for t. As far as we're concerned here, H.A. means t.
We go down this column until we come to 26. We
follow across to the listing under declination 46°.
Notice that there is an altitude of 66°54.3' listed
there and beside it, in small figures, a delta d cor-
rection of 38. (The delta is indicated by a small tri-
angle.) This correction is the amount in hundredths
to be multiplied by the minutes of declination less
than 46°. There are 2.5 minutes in this example: 2.5 '
x38 = 1.0'. Note that as the declination decreases
from 46° to 45° the altitude increases: so we will add
1.0' to 66°54.3' and obtain a final altitude (Hc) for
declination 45°57.5' of 66°55.3 '. This total is the
computed altitude from the AP. (NOTE: A multipli-
cation table at the back of each volume of H.O. 214
is to be used when correcting for Ad computations.
The table is self-explanatory.)

The other delta correction listed (delta t) is not
used in this method of working sights.

COMPUTED AZIMUTH

Next to the altitude we see an azimuth angle for
declination 46°. The computed azimuth angle (Z) is
50.9° in this example. The azimuth angle does not al-
ways represent the actual indication on the compass
rose that you will use to lay out the azimuth line on
the chart. To convert the azimuth angle (Z) to the
true azimuth (Zn), it is a good idea to draw a dia-
gram (fig. 15-15) representing a compass card. First,
we express the computed azimuth in terms of the
latitude and the east or west value of t: Z = N.
050.9°E. This expression means that the actual indi-
cation on the compass rose, or the true azimuth (Zn)
is 050.9° east of north. From the 0° heading on the
diagram, we count 050.9° to the east (clockwise),
and see that in this example Zn has the same values

270°

Figure 15-15.Value of Z equals N. 50.9°E
69.70

as Z (fig. 15-15). We plot the azimuth line bearing
050.9° from the AP.

Instead of N. 050.9° E., suppose that Z had been
N. 050.9°W., which would occur if the body were to
the west of your meridian as it was in figure 15-8.
This assumption means 050.9° west of north on IP
compass card. You can see in figure 15-16 that this
changed direction would make the actual bearing of
the azimuth line 360° minus 050.9° or 309.1°. Figure
15-17 illustrates Zn when Z is S.50.9°E. Figure 15-
18 shows Zn when Z is S.50.9° W. You should real-
ize now why it's essential to determine the east or
west value of t.

S

Figure 15-i 6.Finding Zn when Z is N. 50.9°W.
69.71
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270°

Draw the azimuth line bering 050.9° through
the AP. The line of position is perpendicular to th
line. 8.7 nautical miles to ) from th
toward or awa' om C lP

Which to r' k emember C -

computed per, ilia! example the
altitu,e is grezter tbar. observed altitude.

90° Consequently, the altitude intercept is measured
from the AP along the azimuth line 8.7 nautical
miles away from Capella's GP.

129.1°

180 50.9 ° = 129.1°
S 50.9°

Figure 15-17Finding Zn when Z is S. 50.9°E.
69.72

We now have the values for observed altitude
(66°46.4'), computed altitude (66°55.31, and true
azimuth (050.9°). The AP is located in latitude
34°00.0' N, longitude 129°35.1' W. Simple plotting
remains to be done.

Subtracting the smaller altitude from the larger,
we obtain the altitude intercept (a):

He 66°55.3'
Ho 66 °46.6

a 8.7 '

Figure 15-18.Finding Zn when Z is S. 50.9°W.
69.71
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Figure 15-19 shows the celestial line of position
as it might be plotted in actual practice. The altitude
intercept (a) is measured along the azimuth line
from the AP, and the line of position is drawn per-
pendicular to the azimuth line. No other plotting is
required. In actual practice it seldom is necessary to
draw the azimuth line itself. Note that the LOP is
labeled with the time of observation and the name of
the observed body.

270°

N

2-50.9°

S 50.9 °W

Figure 15 -19. Line of position for Capella.
69.74

90°

180°4- 50.9°., 230.9°

Remember, you have determined only one line
of position by this altitude intercept method. To ob-
tain a fix, this LOP must be intersected by another
line of position.

A CELESTIAL FIX

So that you may see how a celestial fix is ob-
tained, assume that a sight was taken on Altair at the
same instant the sight was taken on Capella. After
working the sight for Altair, the following informa-
tion is obtained.

Z = 109.8°
a = 13.2 ° toward

as = 129°51.'7'W.
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130.W

AP AP

r
0421 FIX

34.4

Figure 15-20..-A celestial fix. 69.75

Figure 15-20 reveals the celestial fix obtained by
plotting the lines of position for Capella and Altair.

AIR NAVIGATION TABLES

Sight Reduction Tables for Air Navigation ( H.O.
249) contains another system for solving sights and
obtaining lines of positiona system that is becoming
increasingly popular in the fleet. The tables come in
three volumes and are arranged for use with the Air
Almanac.

Volume I contains data for selected stars. This
volume is usable through all degrees of latitude from
89° N. to 89° S. As explained previously, this volume
also serves as a star finder and identifier for a
number of stars.

In general, volume 1 of H.O. 249 is used in the
same manner as H.O. 214. After observing a body,
sextant altitude corrections are applied in the usual
manner to obtain Ho. An assumed longitude (aA) is
selected so that LHA of the body will be a whole
degree (or an even degree above 69° latitude). The
tables are entered using the nearest whole degree of
latitude, LHAY and the name of the body. The com-
puted altitude and azimuth are extracted. In this
method a common assumed position may be used.
For complete details of this method, you are advised
to consult the instructions in volume I. Volumes II
and III seldom are used in surface navigation.

LOCAL APPARENT NOON

Local apparent noon (LAN) is a sight taken on
the sun the instant it transits an observer's meridian.

At that time the sun is at its highest altitude. The
LAN lines of position coincide with the ship';
latitude.

A number of methods for determining the time
of LAN have been devised, but tne one given here
probably is the simplest. It consists of considering
the GHA of the sun to be equal to the ship's lon-
gitude when in west longitude, or 360° minus the
ship's longitude when in east longitude.

The largest tabulated value for GHA of the sun
that does not exceed the longitude is extracted from
the daily page of the Nautical Almanac. The dif-
ference between this tabulated GHA and the as-
sumed longitude is then used to enter the Increments
and Corrections table in ti.e yellow pages at the back
of the almanac. The time interval corresponding to
this value is added to the time of GHA taken from
the daily page, and the sum of these two values
represents the time of LAN. (The Increments and
Corrections table is used here to convert arc to
time.) A problem of LAN involving a ship in west
longitude would be worked as follows:
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Required
Date
ak

GHA of sun

Time

Increment

Correction

GMT of LAN

Zone differece

LMT of LAN

Source
Al-ways kno;n, ...'S°1.1141tair1968
Taken from DR

position 156°44.3'W.
Daily page of

almanac. 150°36.3,
Opposite time

of GHA. 22h
Different between

A and GEA of
sun 6°08.0"

Increments and
correcton
table. 24m 32s

Time plus
correcion. 22h 24m 32s

Local time
correction. 10h

GMT minus zone
difference 12h 24m 32s

In the preceding problem, LAN would occur at
approximately 1225. A closer estimate can be ob-
tained by taking the difference between the 1200
and the 1225 DR longitudes, converting that dif-
ference to time, and applying the resulting cor-
rection to the previously determined time of LAN.

Now that LAN is known to the closest minute,
the usual procedure is to start taking sights of the
sun a few minutes early to ensure that a sight ac-
tually is taken at the exact instant of transit.
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AZIMUTH OF SUN BY H.0.214

Ant of the tabulated solutions of the astronomi-
cal triangle (as well as various azimuth T.:1!.sles) may
he used to obtain the exact azimuth. Th nethod
referenced in this training course is H.O. 214. which
has become the most popular source.

Suppose that we obtained an observed azimuth
of the sun of 298.00 pgc. We want to learn the true
azimuth, which will give us the gyro error. The
values needed to enter H.O. 214 are t, d, and L. The
delta values are nol used, because they apply only to
the altitude. Assume a value for t of 25°46.6' W., d
17° 09.5' S.. and L 33°17.45' S. These values in-
dicate that volume IV of H.O. 214 (latitude 30° to
39° inclusive) must be used. Entering the "Same
Name" part of 1-1.0. 214 with the nearest values oft,
d. and L, we select the tabulated value of Z (118.00).
The nearest values of t, d, and L were 26°, 17°, and
33°, respe_lively. Yc u should stop right here and
review thi. seczion uc,til you see what has been done
so far.

Now, we must interpolate. We start this process
by finding the difference between the tabulated
value of Z (previously found) and the value of t 25°,
d 17 °30', and L 34°. Why do we interpolate? Here's
the point: the value of t in our problem is
25°46.6' W., which falls between 25° and 26°. As
soon as we learn the values for 25° and 26' we can
find the value at any point between. Similarly, the
value for d of 17°09.5' S. falls between 17° and
17 °30'; and the value for L of 3317.4 'S. falls
between 33° and 34°. The objective, then, is to find
the value of Z at two extremes in order to find the
value at a point in between. We interpolate by con-
verting -the -minutes-of-difference to tenths of
degrees. If we think carefully, we can see that (in
this example) the correction for t will be two-tenths
of the difference between the values at 25° and at
26°. (The value 46.6' is eight-tenths of a degree, al-
most. We use the two-tenths left over.) The cor-
rection for d will be approximately three-tenths
(9.5/30) of the difference between the values at 17°
and at 17°30 Finally, the correction for L will be
three-tenths of the difference between the values at
33° and at 34°. The total correction is the algebraic
sum of the three individual corrections rounded off
to nearest tenths). Solution:

t 25-46. 6 W. t Jiff (+) 1. 3
d 17-09. 5 S. d diff (-) O. 8
L 33 -17.4 S. L diff (+) 1. 6

tab 118. 0 t corr O. 3
corr (+) 0. 6 d corr
Z S 118. 6 W. L corr (+) 0.5

(- )0. 2

2n 298. 6 Sum 0. 8 0.2
Corr (+) 0. 6

Let's examine each correction in detail. The
tabulation for t 26° is 118'; for t 25° it is 119.1°. The
difference is 1.3 plus; that is. as you go from 26°
(118° our base figure) to 25° (119.3"), the value of Z
increased. Hence, the value of Z at 25°46.6' would
be approximately 0.2° (12 ') larger than at 26°. Two-,
tenths of 1.3 is 0.3. (This method works equally well
going the other direction, but we should always cor-
rect from the base, or originally selected tabulation.)

Next, examine d. Going from 17° to 17°30' we
see that the tabulated Z changes from 118° to
117.2°-or 0.8° minus, because it's decreasing.
Three-tenths (9.5/30) of this figure equals approxi-
mately 0.2° (-) our next correction.

Last, consider L. The tabulation for 33" was
118' and for 340 it was 119.6°. The difference is
plus 1.6° because it is increasing. Three-tenths of
this figure equals approximately 0.5C (+), which is
our last correction.

By combining these values algebraically, we ob-
tain the final correction of 0.6° ( +), for a final Z of
the sun of S. (for latitude) 118.6° W. (for t).

Notice that Z is given in terms of azimuth angle
instead of true azimuth. (This expression means that
the angles are measured from the elevated pole east
and west instead of from the north pole eastward.)
Accordingly, we must pay close attention to the
latitude and t signs. In this example, Z is measured
southward and westward, which means that Z must
be added to 180° (the elevated pole ) to obtain Zn-in
this instance 298.6°,

Now, determine the gyro error based on our
azimuth. The sun's bearing pgc was 298°. We found
its true azimuth by computation to be 298.6°. It's
easy to see that the difference is 0.6", but is the error
east or west? This little jingle will help you:

"Compass best-error west. Compass least-error
east." In other words, if the compass reading is
greater than the true reading, the error is westerly; if
the compass reading is less than the true reading, the
error is easterly. The error here, then, is 0.6° E.,
because the compass bearing was less than the true
bearing.
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CHAPTER 16

TIDES AND CURRENTS

Several problems posed by tides and .tirrents can
be solved by means of tide and current tables. By
using Tide Tables the height of tides can be found at
any time. Tidal Current Tables permit a similar type
of calculation in determining set and drift of the cur-
rent at any time. Other calculations pertaining to
sunrise, sunset, moonrise, and moonset can also be
made from data in these tables. Additional publica-
tions also contain sunrise/sunset and moon-
rise/moonset calculations. The Nautical Almanac
and Air Almanac are two such publications. This
chapter discusses problems dealt with in the afore-
mentioned four publications and explains the
methods utilized in solving the problems.

TIDES

The vertical rise and fall of the ocean level,
caused by the gravitational force between the earth
and the moon (and, to a lesser extent, between the
earth and the sun), are called tides. The highest level
reached by an ascending tide is called high water;
the lowest level of a descending tide, low water. At
high and low water there is a brief period during
which no change occurs in the water level. This
period is called stand.

The total rise t51 fall from low water to high, or
vice versa, is called the range of the tide. The actual
height of the water level at high and low water dif-
fers with phases of the moon, variations of wind
force and direction, and other phenomena. The
average height of high water, measured over a 19-
year period, is called mean high water. The average
height of low water, measured over the same period,
is mean low water. The plane midway between mean
high and mean low water is meat tide level.

Spring tides occur near the time of full moon and
new moon, at which times the sun and moon act
together to produce tides higher and lower than
average. When the moon is in its first or last quarter,
the moon and the sun are opposed to each other,
resulting in neap tides of less than average range.

204

TIME OF TIDE AND DEPTH OF WATER

You already are familiar with the tiny figures that
indicate depth of water on a chart. Let's look at one
GE thema 6, for instance. On the chart, check under
the title "Soundings in Fathoms at Mean Low
Water." Does this figure 6 mean that there always
are exactly 6 fathoms at low water at this particular
spot? No. Mean low water is only an average of the
various depths actually sounded here at low water
during survey. Consequently, the actual water level
at low water may be above or below mean low water
at different times. Height of tide, then, does not refer
to actual depth of water. Nor does the charted
depth, shown by one of the small figures on the
chart, indicate the lowest depth to be found at all
times at that particular point.

Figure 16-1 shows you the relationship of certain
tidal terms to water depth. The charted depth is the
vertical distance from the reference plane to the
ocean botlom. (Usually soundings are based on
mean low water.) As you have seen, the actual depth
of water can be less than the charted depth, or below
the reference plane. This depth is indicated by a
minus sign placed before the height of tide shown in
the tide tables. The depth of water is equal to the al-
gebraic sum of the charted depth and the height of
tide.

Usually two high tides and two low tides occur
each lunar day. Because of the changing relative
positions of the sun and moon with respect to the
earth and to each other, an infinite variety of tidal
situations is possible. Thus, the height of the water
level varies from tide to tide and from day to day.
The lower of the two low tides in any one tidal day is
called lower low water.

TIDE TABLES

When a ship is making port, the navigator must
know the minimum depth of water through which
the ship will pass. Depth varies, of course, with
phases of the tide. Some ports must be entered over
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Figure 16_ I .Relationship of terms to water
depth. 65.131

bars or 5110a1s, which seagoing vessels cannot transit
except Glaring high water.

Depth of water at anchorages must also be
known 1n order to determine proper scope of chain.
InforrnOln to this effect is obtained from Tide Ta-
bles, published annually by the Coast and Geodetic
Survey, her are four volumes of Tide Tables,
covering the following areas: East Coast, North and
South praerke4; West Coast, North and South Amer-
ica; Eur°1)e and West Coast of Africa; Central and
Wester0 Ncific and Indian Oceans.

The Vale and height of tide at each high and low
water are listed in the Tide Tables for a number of

principal locations, called reference stations. Table
1 of the Tide Tables (table 16-1) illustrates the listing
for one such reference station, New York City at the
Battery. Because the lunar or tidal day is a little
more than 24 hours in length (it averages about 24h
50m), the time between successive high or low tides
is a little more than 12 hours. When a high or low
tide occurs just before midnight, the next high or low
tide occurs approximately at noon on the following
day; the next, just after the ensuing midnight. Only
under these conditions do three consecutive high or
low tides occur on three different dates. The total in-
terval is no longer than the period of a lunar day.
This interval means that on the middle day of the
three, there is but one high or low water.

Table 2 of the Tide Tables (table 16-2) contains a
list of secondary or subordinate stations. Location
(latitude and longitude) of each station is given,
together with certain information which, when ap-
plied to predictions for the stated reference station,
gives tidal data for the subordinate station. Usually a
time difference is included, and it is added to or sub-
tracted from the time of the reference station. Quar-
termasters must be alert for changes in date when
applying the time difference.

Depending on local conditions, the height of tide
at a subordinate station may be found in several
ways. If a height difference is given for height of high
water, it is necessary only to apply this difference in
accordance with its sign. If a ratio of ranges is given,
height of the tide at the subordinate station can be
obtained by multiplying this ratio by the heights of
both high and low tides at the reference station.

Although the ratio of ranges method usually is
slightly more accurate, it seldom is used when height
differences are listed. Where results of height dif-
ferences would not be satisfactory, they are not
given. One or two ratios of ranges are given instead.
In a few places the two systems are combined into a
ratio, plus or minus a correction.

Height of the tide at a specific time can be found
by using table 3 of the Tide Tables (table 16-3). Ex-
plicit instructions on how to use the table are in-
cluded with it.

PREDICTING HEIGHT OF TIDE

Now, let's see how Tide Tables are used to predict
the height of tide at a specific spot for a particular
time. Let's select a subordinate station to make a
real problem. Suppose you're proceeding up the
Hudson River, with orders to anchor near the
George Washington Bridge. You expect to make the
anchorage at 1100 on 5 September, and you Want to
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QUARTERMASTER 3 & 2

Table 16-1.-Height of Tide at Reference Station
69.76

NEW YORK (THE BATTERY), H.7., 1967

TIMES AND HEIGHTS OF HIGH AND LOW WATERS

JULY AUGUST SEPrEMBER

TIME HT. TIME HT. TIME HT. TIME HT. TIME HT. TIME HT.
DAY DAY DAY DAY DAY DAY

H.M. FT. H.M. FT. H.M. ET H.M. FT. H.M. FT. H.M. FT.

1 0300 3.1 16 0306 4.2 1 0406 3.4 16 0512 4.0 1 0542 3.9 16 0030 0.0
SA 0936 0.7 SU 0930 0.2 TU 1024 1.0 M 1112 0.4 F 1142 0.7 SA 0642 4.5

1548 4.3 1548 5.2 1642 4.6 1736 5.2 1800 5.1 1242 0.3
2218 1.0 2224 0.3 2324 0.8 1900 5.1

2 0354 3.6 17 0412 4.1 2 0517 3.5 17 0006 0.1 2 0030
1SU

0118 -0.1
SU 1018

1636
0.7
4.5

M 1030
1648

0.1
5.3

M 1118
1736

0.9
4.8

TH 0612
1206 '0'.

; SA 0610
1236

4.3
0.3

0730
1330

4.8
0.2

2306 +.., 2324 0.1 1830 5.4 1842 5.4 1936 5.1

3 0+ : §? 10 0518 4.1 3 001: 0.5 1 0054 G.0 3 0118 -0.1 IR 0154 -0.2
B 1104- . J TU 1124 0.1 TH 0612 3.7 4.4 SU 0712 4.7 M 0806 4.9

1724 1748 5.5 1206 0.7 1300 0.2 1324 0.0 1412 0.1
2554 1.6 1824 5.1 1918 5.4 1930 5.6 2018 5.0

4 0548 3.6 19 0018 0.0 4 0100 0.2 19 0142 -0.1 4 0200 -0.4 19 0230
TU 1148 0.6 W 0618 4.2 F 0700 4.0 SA 0748 4.5 M 0800 5.1 TU 0842 4.9

1812 4.9 1218 0.1 1254 0.5 1348 0.2 1412 -0.3 1454 0.1
1842 5,6 1912 5.3 2000 5.4 2012 5.7 2054 4.8

5 0042 0.4 20 0112 -0.2 5 0148 -0.1 20 0224 -0.2 5 0242 -0.6 20 0306 -0.1
W 0636 3.7 TH 0712 4.3 SA 0742 4.3 SU 0830 4.7 TU 0842 5.4 M 0918 4.9

123. 0.5 1312 0.1 1342 0.2 1436 0.2 1500 -0.5 1530 0.2
1848 5.1 1930 5.6 1954 5.5 2042 5.2 2100 5.6 2124 4.6

6 0130 0.1 21 0200 0.3 6 0230 -0.3 21 0306 -0.2 6 0324 -0.7 21 0336 0.1
TH 0724 3.8 F 0806 4.4 SU 0824 4.5 M 0912 4.7 W 0930 5.5 TH 0954 4.8

1318 0.5 1406 0.1 1430 0.0 1512 0.2 1542 -0.5 1600 0.4
1930 5.2 2018 5.5 2036 5.6 2124 5.0 2148 4 22g. 4.3

9 0336 -0.3 24 0412 -0.2 9 0430 -0.5 24 0442 0.3 9 0536 0.0 24 0442 0.8
SU 0936 4.2 M 1030 4.4 W 1048 5.1 TH 1112 ,5 SA 1212 5.4 SU 1130 4.5

1530 0.3 1618 0.5 1648 -0.1 1706 U.8 1824 0.3 1736 1.0
2142 5.3 2236 4.9 2306 5.2 2318 4.2 2342 3.6

10 0418 -.0.3 25 0448 0.0 10 0512 -0.3 25 0512 0.5 10 0036 4.4 25 0512 1.0
M 1024 4.3 TU 1118 4.4 TH 1142 5.2 F 1148 4.5 SU 0630 0.3 M 1212 4.4

1612 0.2 1700 0.7 1742 0.1 1742 1.0 1306 5.2 1836 1.2
2230 5.2 2318 4.6 2348 4.0 1936 0.5

11 0454 -0.2 26 0524 0.2 11 0000 4.9 26 0536 0.8 11 0136 4.1 26 0030 1.4
TU 1118 4.5 W 1200 4.4 F 0600 -0.1 SA 1224 4.4 M 0748 0.7 TU 0548 1.2

1700 0.3 1742 0.9 1236 5.2 1824 1.3 1406 5.0 1300 5.3
2324 5.0 1842 0.4 2054 0.6 2018 1.3

12 0536 -0.1 27 0000 4.3 12 0054 4.6 27 0024 3.7 12 0242 3.9 27 0136 3.3
W 1206 4.6 TH 0606 0.5 SA 0700 0.2 SU 0600 1.0 TU 0900 0.8 M 0654 1.4

1754 0.4 1242 4.3 1330 5.2 1300 4.3 1512 4.9 1400 4.3
1830 1.2 1954 0.5 1942 1.4 2200 0.5 2124 1.1

13 0018 4.8 28 0036 4.1 13 0148 4.3 2B 0106 3.5 13 0354 3.9 28 0248 3.4
TH 0630 0.0 F 0648 0.7 SU 0806 0.4 M 0648 1.2 W 1006 0.7 TH 0918 1.3

1300 4.8 1324 4.3 1424 5.1 1348 4.3 1624 4.9 1518 4.4
1900 0.5 1936 1.3 2106 0.6 2100 1.4 2254 0.4 2224 0.8

L4 0106 4.6 29 0118 3.8 L4 0254 4.0 29 0206 3.4 14 0500 4.0 29 0406 3.7
F 0730 0.1 SA 0736 0.9 M 0912 0.5 TU 0830 1.3 TH 1106 0.6 F 1024 1.0

1348 4.9 1400 4.3 1530 5.1 1448 4.4 1724 5.0 1630 4.6
2018 0.5 2042 1.3 2212 0.5 2200 1.2 2348 0.2 2312 0.4

15 0206 4.4 30 0200 3.6 15 0400 3.9 30 0324 3.4 15 0600 4.3 30 0506 4.1
SA 0830 0.2 SU 0936 1.0 TU 1018 0.5 W 0948 1.2 F 1154 0.4 SA 1118 0.5

1448 5.1 1448 4.3 1636 5.1 1554 4.5 1812 5.1 1724 4.9
2124 0.4 2142 1.2 2312 0.3 2254 0.9

31 0300 3.5 31 0442 3.5
M 0936 1.0 TH 1048 1.0

1542 4.4 1700 4.7
2236 1.0 2342 0.5

TIME MERIDIAN 75° W. 0000 IS MIDNIGHT. 1200 IS NOON.
HEIGHTS ARE RECKONED FROM THE DATUM OF SOUNDINGS ON CHARTS OF THE LOCALITY WHICH IS MEAN LOW MATER.
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CHAPTER 16-TIDES AND CURRENTS

Table 16-2.-Tidal Differences and Constants
69.77

No. PLACE

POSITION DIFFERENCES RANGES

Mean
Ede
Level

Lot. Long.

Time I Height

Moon SpringHigh
water

Low
water

High
water

Low
water

NEW YORK--Continued
Long Island, South Side--Continued

Ib'mPstead Bay

N. M.

h. in

on SANDY

Ttme mertdtan,

h. ni.

HOOK,

feet

p.70

75.W.

feet feet feet fed

1451 Deep Creek Meadow 40 36 73 32 +1 02 +1 09 "0.52 '0.52 2.4 2.9 1.2
1453 Green Island 40 37 73 30 +1 22 +1 29 '0.41 '0.41 1.9 2.3 0.9
1455 Cuba Island 40 37 73 31 +1 08 +1 20 "0.50 '0.50 2.3 2.8 1.1
1457 Bellmore, Bellmore Creek 40 40 73 31 +1 29 +1 56 '0.43 '0.43 2.0 2.4 1.0
1459 Neds Creek 40 37 73 33 +0 50 +0 52 -1.9 0.0 2.7 3.3 1.3
1461 Freeport Creek 40 38 73 34 +0 34 +0 27 -1.5 0.0 3.1 3.8 1.5
1463 Freeport, Baldwin Bay 40 38 73 35 +0 38 +0 53 -1.6 0.0 3.0 3.6 1.5
1465 Long Beach 40 36 73 39 +0 19 0 00 -0.7 0.0 3.9 4.7 1.9
1467 Long Beach, outer coast 40 35 73 39 -0 29 -0 35 -0.1 0.0 4.5 5,4 2.2

Hempstead Bay-Continued
1469 East Rockaway 40 38 73 40 +0 42 +0 45 -0.7 0.0 3.9 4.7 1.9
1471 Woodmere, Brosewere Bay 40 37 73 42 +0 35 +0 48 -0.7 0.0 3.9 4.7 1.9
1473 Est Rockaway Inlet 40 36 73 44 -0 06 -0 16 -0.5 0.0 4.1 5.0 2.0

Jamaica Bay
1475 Plumb Beach Channel 40 35 73 55 +0 03 -0 05 +0.3 0.0 4.9 5.9 2.4
1477 Barren Island, Rockaway Inlet- 40 35 73 53 0 00 -0 06 +0.4 0.0 5.0 6.0 2.5
1479 Beach Channel (bridge) 40 35 73 49 +0 38 +0 22 +0.5 0.0 5.1 6.2 2.5
1481 Motts Basin 40 37 73 46 +0 40 +0 46 +0.8 0.0 5.4 6.5 2.7

1483 Norton Point, Head of Bay 40 38 73 45 +0 39 +0 43 +0.8 0.0 5.4 6.5 2.7
1485 New York international Airport 40 37 73 47 +0 26 +0 43 +0.7 0.0 5.3 6.4 2.6
1437 Grassy Bay (bridge) 40 39 73 50 +0 44 +0 45 +0.6 0.0 5.2 6.3 2.6
1489 Canarsle 40 38 73 53 +0 28 +0 06 +0.6 0.0 5.2 6.3 2.6
1491 Mill Basin 40 37 73 55 +0 29 +0 02 +0.6 0.0 5.2 6.3 2.6

NEW YORK and NEW JERSEY
New York Harbor

1493 Coney Island 40 34 73 59 -0 03 -0 19 +0.1 0.0 4.7 5.7 2.3
1495 Norton POInt, Gravesend Bay 40 35 74 00 -0 03 +0 01 +0.1 0.0 4.7 5.7 2.3

1497 Fort Wadsworth, The Narrows 40 36 74 03 +0 02 +0 12 -0.3 0.0 4.3 5.2 2.1
1499 Fort Hamilton, The Narrows 40 37 74 02 +0 03 +0 05 +0.1 0.0 4.7 5.7 2.3

on NEW YORK, p.62
1501 Bay Ridge 40 38 74 02 -0 24 -0.24 +0.1 0.0 4.6 5.5 2.1
1503 St. George, Staten Island 40 39 74 04 -0 21 -0 18 0.0 0.0 4.5 5.4 2.2
1505 Bayonne, New Jersey 40 41 74 06 -0 19 -0 08 0.0 0.0 4.5 5.4 2.2
1507 Gowanus Bay 4',0 40 74 01 -0 19 -0 15 -0.1 0.0 4.4 5.3 2.2
1509 Governors Island------ ----- 40 42 74 01 -0 11 -0 06 -0.1 0.0 4.4 5.3 2.2
1511 NEW YORK (The Battery) 40 42 74 01 Daily predictions 4.5 5.4 2.2

Hudson River/

1513 Jersey City, Pa. RR. Ferry, N. J 40 43 74 02 +0 07 +0 07 -0.1 0.0 4.4 5.3 2.2
1515 New York, Desbrosses Street 40 43 74 01 +0 10 +0 10 -0.1 0.0 4.4 5.3 2.2
1517 New York, Chelsea Docks- 40 45 74 01 +0 17 +0 16 -0.2 0.0 4.3 5.2 2.1
1519 Hoboken, Castle Point, N. J 40 45 74 01 +0 17 +0 16 -0.2 0.0 4.3 5.2 2.1
1521 Weehawken, Days Point, N. J 40 46 74 01 +0 24 +0 23 -0.3 0.0 4.2 5.0 2.1

1523 New York, Union Stock Yards--- 40 47 74 00 +0 27 +0 26 -0.3 0.0 4.2 5.0 2.1
1525 New York, 130th Street 40 49 73 58 +0 37 +0 35 -0.5 0.0 4.0 4.8 2.0
1527 George Washington Bridge 40 51 73 57 +0 46 +0 43 -0.6 0.0 3.9 4.6 1.9
1529 Spuyten Duyvil, West of RR. bridge 40 53 73 56 +0 58 +0 53 -0.7 0.0 3.8 4.5 1.9
1531 Yonkers---------- 40 56 73 54 +1 09 +1 10 -0.8 0.0 3.7 4.4 1.8-------------

Dobbs Ferry1533 41 01 73 53 +1 29 +1 40 -1.1 0.0 3.4 4.0 1.7
1535 Tarrytown-- 41 05 73 52 +1 45 +1 54 -1.3 0.0 3.2 3.7 1.6

Ratio.
Values for the Hudson River above George Washington Bridge are based upon averages for the six

months May to October, when the fresh water discharge is a minimum.
..............---
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QUARTERMASTER 3 & 2

Table 16-3.-Height of Tide at Any Time
69.78

h. 7/1.

Time from the nearest high water or lac: 19 ater

11. m. h. 777. h. m h. Tn. h. 77l. h. tn. h. tn h, ill. h. 7n, h. ni h. 7/1. A. 7n. h. 711 A. in. A. m.

4 00 0 04 0 16 0 24 0 32 0 40 0 4S 0 56 1 04 1 12 1 20 1 2s 1 36 1 44 1 .r,2 200
4 20 0 N 0 17 0 26 0 35 1) 43 0 52 1 01 1 09 1 18 1 27 1 35 144 1 53 2 01 2 ID

0 4 40 009 0 19 028 037 047 056 1 05 1 15 1 24 1 33 1 43 1 52 2 01 2 11 2 20

7,- 5 00 0 10 0 20 0 30 0 40 0 M) 1 00 1 10 1 20 1 30 1 40 1 50 2 00 2 10 2' '20 2 30
1:1 5 20 0 11 0 21 0 32 0 43 0 53 1 04 1 15 1 25 1 36 1 47 1 57 2 Os 2 Pi 2 211 2 40
3. 5 40 0 11 0 23 0 34 0 45 0 57 1 08 1 19 1 31 1 42 1 53 2 05 2 16 2 27 2 39 2 50

2 6 00 0 12 0 21 0 36 9 48 100 1 12 1 24 1 36 1 48 200 2 12 2 21 2 36 2 48 300
.7, 6 20 0 13 0 25 0 3s 0 51 1 03 1 16 1 N 1 41 1 54 2 07 2 19 2 32 2 45. 2 57 3 10

6 40 0 13 0 27 0 40 0 53 1 07 1 20 1 33 1 97 2 00 2 13 2 27 2 40 2 53 3 07 3 20

.22 7 00 0 14 028 0 42 0 56 1 10 1 21 1 36 152 2 06 2 20 2 34 2 48 3 02 3 16 3 30
t 7 20 0 15 0 29 0 44 0 59 1 13 1 28 1 43 1 57 2 12 2 27 2 41 2 56 3 11 3 25 3 40
T 7 40 0 15 0 31 0 46 1 01 1 17 1 32 1 47 2 03 2 18 2 33 2 49 3 04 3 19 3 35 3 50

4 8 00 0 in o 311 0 48 1 01 1 20 1 36 1 52 2 OS 2 24 2 40 2 50 3 12 3 28 3 44 4 00
''S 8 20 0 17 0 33 0 50 1 07 1 23 1 40 1 57 2 13 2 30 2 47 3 03 3 20 3 37 3 53 4 10
g 840 017 035 052 109 127 144 201 210 236 253 311 328 395 403 420

9 00 0 18 0 36 0 54 1 12 1 30 1 48 2 06 2 24 2 42 3 00 3 18 3 36 3 54 4 12 4 30
E.' 9 20 0 19 0 37 0 56 1 15 1 33 1 52 2 11 2 N 2 98 3 07 3 25 3 44 4 03 4 21 4 40

el 940 019 039 058 117 137 156 2 15 23S 254 3 13 333 352 4 11 431 450
10 00 020 0 40 100 1 20 1 40 2 00 220 2 40 300 S 20 3 4u 4 DO 4 20 4 40 500
10 20 021 041 1 02 123 193 2 01 225 24.S 3O 3 27 347 4 OS 429 4 49 5 10
10 40 0 21 0 43 1 04 1 25 1 47 2 08 2 29 2 51 3 12 3 33 3 115 4 16 4 37 4 55 5 20

rorreetton to height

Ft. Ft. FL Fl. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Fl. R. It. Ft. Fl.
0.5 0.0 0.0 0.0 0.0 0. 0 0.0 O. 1 0. 1 0. 1 O. 1 0. 1 0. 2 0. 2 0. 2 0.2
1.0 0.0 0.0 0.0 O.0 0. 1 0. 1 O. 1 0.2 0. 2 0. 2 0. 3 0. 3 0. 4 0.4 0. 5
1.5 0.0 0.0 0. 0 0. 1 0. 1 0. 1 0. 2 0. 2 0. 3 0.4 0.4 O.5 0.6 0 7 0.8
2.0 0.0 0.0 0.0 0. 1 0. 1 0.2 0.3 0.3 0.4 0.5 0.6 0. 7 0.8 0.9 1.0
2.5 0. 0 0.0 O. 1 0. 1 0. 2 0.2 0.3 0. 4 0. 5 0. 6 0. 7 0. 9 1.0 1. 1 1. 2

3.0 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.5 0.6 0.8 0.9 1.0 1.2 1.3 L5
1.5 0.0 0.0 O. I 0.2 0.2 0.3 0.4 0.8 0.7 0.9 1.0 1.2 1.4 1.6
4,0 0.0 0.0 O.! 0.2 0.3 0.4 0.5 0.7 0.8 1 0 1.2 1.4 1.6 1.8 2.0
4.5 0.0 0.0 0.1 0.2 0.3 0,4 0.6 0.7 0.9 1.1 1.3 1.6 1.8 2.0 2.2
6.0 0.0 0.1 0.1 0.2 0.3 0.5 0.6 0.8 1.0 1.2 1.5 1.7 2.0 2.2 2.5
5,5 0.0 0.1 0.1 0.2 0.4 0.5 0.7 0.9 L1 1.4 1.6 1.9 2.2 2.5 2.8
6.0 0.0 0.1 0.i 0.3 0.4 0.6 0.8 1.0 1.2 1.5 1.8 2.1 2.4 2.7 3.0
6.5 0.0 0.1 '0.2 0.3 0.4 0.6 0.8 1.1 1.3 1.6 1.9 2.2 2.6 2.9 3.2
7.0 0.0 0.l 0.2 0.3 0.5 0.7 0.9 1.2 1.4 1.8 2.1 2.4 2.8 3.1 3.5

t , 7.5 0.0 O . 1 , ' 0 ' 2 0 . 3 0. 5 0, 7 1, 0 1. 2 1. 5 1.9 2. 2 2.6 3.0 3.4 3.8
5 8.0 0.0 0.1 0.2 0.3 0.5 O.8 1,0 1.3 1.0 2.0 2.4 2.8 3.2 3.6 4.0
g. 8.5 0.0 0.1 0.2 0.4 0.6 0.8 1.1 1.4 1.8 2.] 2.5 2.9 3.4 3.8 4.2
,,,, 9.0 0.0 0.1 0.2 0.4 0.6 0.0 1,2 1.5 1.9 2.2 2.7 3.1 41.6. 4.0 4.5

9.5 0.0 0.1 0.2 0.4 0.6 0.9 1.2 1.6 2.0 2.4 2.8 3.3 3.8 4.3 4.8
,:,... 10,0 0.0 0.1 0.2 0.4 0.7 1.0 1.3 1.7 2.1 2.5 3.0 3.5 4.0 4.5 5.0
V. 10. 5 0.0 0. 1 0. 3 0.5 0. 7 :1.0 1. 3 1. 7 2. 2 2.8 3. 1 3. 6 4. 2 4. 7 5.2
...". 11.0 0.0 0. 1 0. 3 0.5 0. 7 1. 1 1. 4 1.8 2.3 2.8 3. 3 3.8 4.4 4.9 5.5
° 11,6 0.0 0.1 0.3 0.5 0.8 1.1 1.5 1.9 2.4 2.9 3.4 4.0 4.6 5.1 5.8
a 12.0 0.0 0. 1 D. 3 0.5 0. 8 1. 1 1. 5 2. 0 2. 5 3. 0 3. 6 4. 1 4. 8 5. 4 6. 0
° 12.5 0.0 0. 1 0.3 0.5 0.8 1.2 1.6 2. 1 2.8 3. 1 3.7 4.3 5.0 5.8 6.2

P4 13. 0 0.0 0. 1 0. 3 0.6 0.9 1. 2 1. 7 2.2 2. 7 3. 2 3, 9 4.5 5. 1 5.8 6.5
1 3 , 5 ; O . 0 0. 1 0.3 0.6 0.9 1.3 1.7 2.2 2.8 3,4 4.0 4 7 5.3 6.0 6.8
14,0 0.0 0.2 0.3 0.6 0.9 1.3 1.8 2.3 2.9 3.5 4.2 4.8 5.5 6.3 7.0
14.5 0.0 0.2 0.4 0.6 1.0 1.4 1.9 2.4 3.0 3.6 4.3 5.0 5.7 6.5 7.2
15.0 0.0 0, 2 0. 4 0, 6 1.0 1.4 1. 9 2.5 3. 1 3. 8 4. 4 5. 2 5. 9 6.7 7. 5

15. 5 0. 0 0. 2 0.4 0. 7 1. 0 I. 5 2. 0 2.6 3. 2 3. 9 4. 6 5. 4 6. 1 6.9 7. 8
lg. 0 0.0 0.2 0.4 0.7 1.1 1.5 2.1 2.6 3.3 4.0 4.7 5.5' 6.3 7.2 8.0
13.5 0.0 a 2 0. 4 0. 7 1. 1 1. ti 2. 1 2. 7 3. 4 4, 1 4. 9 5. 7 6. 5 7. 4 8. 2
1'1,0 O. 0 0.2 0.4 0.7 L1 L A 2.2 2.8 3.5 4.2 5.0 5.9 6.7 7.6 8.5
17.5' 0.0 0.2 0.4 0.8 1.2 1.7 2.2 2.9 3.6 4.4 5.2 6.0 8.9 7,8 8.8
KO 0.0 0.2 0.4 0.8 1.2 1.7 2.3 3.0 3.7 4.5 5.3 6.2 7.1 8.1 9.0
18,5 0.1 0.2 0.5 0.8 1.2 1.8 2.4 3.1 3.8 4.6 5.5 0.4 7.3 8. 3 9.2
19,0 0.1 0.2 0.5 0.8 1.3 1. 8 ' 2.4 3.1 3.9 4.8 5.8 8.6 7.5 8.5 9.5
19.5 0. 1 0. 2 0. 5 0. 8 1. 3 1. 9 2 1 3. 2 4. 0 4. 9 5.3 6. 7 7. 7 8. 7 9. 8
20,0 0:1 0. 2 0. 5 0.9 1.3 1.9 2.0 3. 3 4.1 5. 0 5.9 6.9 7.9 9.0 10. 0

Obtain from the predict ons the high water and low water, one of which is he ore and the other
after the time for which the height is required. The difference between the times of occurrence of
these tides is the duration of rise or fall, and the difference between their heights is the range of tide
for the above table. Find the difference between the nearest high or low water and the time for
;vhich the height is required.

Enter the table with the duration of rise or fall, printed in heavy-faced type, which most nearly
agrees with the actual value, and on that horizontal line find the time from the nearest high or low
water which agrees most nearly with the corresponding actual difference. The correction sought is
in the column directly below, on tha line with the ranee of tide.

When the nearest tide is high water, subtract the correction.
When the nearest tide is low water, add the Correction.
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CHAPTER 16-TIDES AND CURRENTS

know the height of the tide there at that time and
date.

The George Washington Bridge is listed in table
2, Atlantic tide tables, as a subordinate station
whose reference station is New York. Number 1527
in the extreme left column is the station number
found by looking up George Washington Bridge in
the index to table 2. Table 16-2 shows a specimen

page. It lists constants, good on any date. You note
that your time meridian is 75° W.; therefore, the
times listed are zone time of zone plus 5. (All times
used in the tables are standard times and must be ad-
justed if daylight saving or summer time is used.)

Four columns of differences are shown in the ta-
ble: high water titne difference, low water time dif-
ference, high water height difference, and low water
height difference. Note that the time of high water
for the George Washington Bridge is plus Oh 46m.
This explanation means that high tides occur 46
minutes later at the bridge than they do at New
York, the reference station. Similarly, low water oc-
curs 43 minutes later at the bridge than tides at New
York.

Under high water height difference you see the
fig.:4re minus 0.6, meaning that the height of high
water at the George Washington Bridge is 0.6 foot
less than the height of high water at New York. In
like manner, the low water height is found to be the
same as the height at the reference station.

You now have all the data needed to apply to the
information given in table 1 (table 16-1). In that ta-
ble, run down the column to the date concerned (5
September). You note the following times and
heights of high and low waters:

SEPTEMBER

TIME HT.
DAY

H.M. F r.

5 0242 -0.6
TU 0842 5.4

1500 -0.5
2100 5.6

Applying the tidal difference for the George
Washington Bridge ( + 46m), you find that high tide
occurs at 0928 (0842 + 46). Low tide occurs at
1543 (1500 + 43), 43 minutes later than at the Bat-
tery.

You want to know the height of the tide at 1100,
a time somewhere between the times of high and low
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water. Inasmuch as 1100 is later than time of high
water, you know that the tide is falling (ebbing) at
that time. By subtracting 13928 from 1543, you find
that it takes 6h 15m for the tide to go all the way out
at the bridge. Subtracting 0928 (time of high water)
from 1100, you learn that the time you are con-
cerned with is lh 32m past high water. Note that the
time you are interested in (1100) occurs 4h 43m be-
fore lo,r water. Always select the high or low tide
that gives you the smallest time difference. In this
problem, you would choose the high tide, so that the

difference is lh 32m.
Table 16-1 tells you that the height of high water

at the reference station is 5.4. From table 16-2 you
learned that the height of high water at the George
Washington Bridge is 0.6 foot less than it is at the
reference station. Therefore, the height of water at
the bridge is 4.8 feet.

The height of low water at the bridge is the same
as the low water at the reference station, which is
minus 0.5 foot. Subtract -0.5 from 4.8 feet (height of
high water at the bridge), and Om find the range of
the tide at the bridge is 5.3 feet.

Turning to table 3 (table 16-3), you can find the
height of the tide at any time. You know that the du-
ration of fall in this instance is 6h 15m and that the
time you are concerned with is 1 h 32m past high
water. Table 3 should then he entererd with 6h 20m
(closest listed time to 6h 15m). Run across to 1 h
29m in the seventh column. (Mile 1 h 29m is the
closest time to lh 32m.)

Proceed down this column to the Correction to
Height part of the table. You know that the range at
the bridge is 5.3 feet, and the closest value to this
figure listed in the Range of Tide column (at the left
of the table ) is 5.5 feet. Where the 5.5 range of tide
line intersects the time from nearest high water
column, you read the correction to height, which is
0.7 foot. The tide will have fallen this amount below
high tide by 1100. By subtracting 0.7 foot from the
height of high water at the bridge (4.8 feet), you
learn that the height of the tide at 1100 will be 4.1
feet. (Remember that all times listed are standard
times and New York is on daylight saving time dur-
ing September.)

TIDAL CURRENTS

You already have seen that tide is the vertical
rise and fall of the ocean water level caused by the
attraction of the sun and moon. A tidal current is the
periodic alternating horizontal response of the water
to the tidal forces which causes the rise and fall of
the tide. Tidal currents are so called to distinguish
them from ocean or river currents.



QUARTERMASTER 3 & 2

Table 16-4.-Predictions for Reference Station
69.79

THE NARROWS. NEW YORK HARBOR. N.Y.. 1967

SLACK
WATER

OAT

F-FL000. OIR. 340 TRUE

SFPTERBER

MAXIMUM SLACK MAXIMUM
CURRENT wATFR CURRENT

TIME TIRE VEL. TIME TIME VEL.
OAY

H.N. N.M. KNOTS H.R. KNOTS

8-888. DIR. 160* TRUE

OCTOBER

SLACx MAXIMUM
WATER CURRENT
TIME TIME VEL.

DAY DAY
H.M. H.R. KNOTS

SLACK
WATER
TIME

H.N.

MAXIMUM
CURRENT
TIME VEL.

N.M. KNOTS

I 0154 0412 1.78 16 0230 0524 1.08 I 0154 0430 1.68 16 0236 0536 I.7F
F 0654 1006 1.7F SA 0754 1106 1. 9E SU 0718 1036 2.1E M 0812 1124 1.9E

1342 1630 1.8F 1436 1742 1.8F 141? 1648 1.9F 1506 1754 1.6F
1936 2248 2.0E 2018 2336 2.0E 1948 2100 2.2E 2030 2342 1.9E

2 0236 0500 1.4F 17 0312 0606 1.7F 2 0236 0512 1.9F 17 0318 0606 1.88
54 0(42 1100 1.9E SU 0836 1154 1.9E M 0812 1124 2.3E TU 0854 1212 2.0E

1430 1712 2.0F 1524 1818 1.8F 1500 1736 2.IF 1548 1824 1.68
2018 2336 2.2E 2100 2036 2348 2.3F 2106

3 0318 0542 1.7F 18 0018 2.01 3 0318 0554 2.2F 18 0074 1.98
SU 0830 1148 2.18 M 0354 0636 1.7r TU 0900 1218 2.5E W 0354 0636 1.88

1518 1800 2.1F 0918 1236 2.08 1548 1818 2.2F 0930 1254 2.0E
2106 1606 1848 1.86 2124 1630 1848 1.5F

2136 2142
4 0024 2.3E 19 0100 2.0E 4 0036 2.4E 19 0100 1.9E
M 0354 0624 1.9F TU 0430 0706 1.7F w 0400 0642 2.4F TH 0430 0700 1.8F

0918 1242 2.38 1000 1313 2.0E 0948 1306 2.6E 1012 1336 2.OF
1606 1842 2.2F 1648 1918 1.7F 1636 1906 2.:F 1712 1924 1.4F
2148 2218 2206 2224

5 0106 2.4E 20 0136 2.0E 5 0124 2.5E 20 0142 1.8E
0436 0706 2.1F W 0506 0736 1.7F OH 0442 0724 2.4F F 0536 0736 1.8F
1006 1330 2.4E 1042 1400 2.0E 1036 1154 2.7E 1054 1412 2.0E
1654 1924 2.2F 1730 1948 1.6F 1724 1954 2.OF 1754 2000 1.3F
2236 2254 2254 2300

6 0154 2.58 21 0212 2.0E 6 0212 2.4E 21 0218 1.7E
0512 0746 2.2F OH 0542 0812 1.7F F 0530 0812 2.4F SA 0536 0818 1.7F
1100 1412 2.58 1124 1436 2.0E 1130 1442 2.6E 1136 1454 1.9E
1742 2012 2.1F 1812 2030 1.4F 1818 2042 1.9F 1836 2042 1.28
2324 2330 2342 2342

0236' 2.5E 22 0248 1.9E 7 0254 2.3E 22 0254 1.6E
T4 0600 0836 2.2F F 0618 0848 1.68 SA 0618 0906 2.3F SU 0612 0900 1.68

1148 1500 2.5E 1200 1518 1.9E 1224 1536 2.5E 1218 1530 1.8E
1836 2106 1.9F 1900 2112 1.38 1918 2142 1.7F 1924 2136 1.1F

8 0006 0318 2.4E 23 0012 0324 1.78 8 0036 0348 2.1E 23 0024 0330 1.5E
F 0642 0930 2.2F SA 0654 0936 1.6F SU 0712 1000 2.IF M 0654 0954 1.58

1242 1554 2.4E 1248 1554 1.8E 1318 1630 2.2E 1300 1612 1.78
1930 2200 I.8F 1948 2200 1.1F 2018 2242 1.5F 2018 2224 1.0F

9 0100 0406 2.2E 24 0054 0400 1.6E 9 0130 0442 1.9E 24 0112 0412 1.4E
SA 0736 1024 2.18 SU 0736 1024 1.5F M 0818 1100 1.9F TU 0748 1047 1.5F

1336 1648 2.2E 1330 1642 1.6E 1412 1730 2.08 1348 1706 1.6E
2036 2254 1.6F 2048 2254 1.0F 2124 2342 1.3F 2118 2318 1.0F

10 0148 0500 2.0E 25 0136 0442 1.4E 10 0230 0548 1.7E 25 0206 0512 1.3E
SU 0836 1124 2.OF M 0830 1112 1.5F Yu 0924 1206 1.8F W 0854 1136 1.4F

1436 1748 2.0E 1418 1736 1.58 1517 1836 1.9E 1442 1806 1.6E
2142 2354 1.4F 2148 2342 1.0F 2224 2206

11 0248 0606 1.8E 26 0230 0542 1.3E 11 0048 1.2F 26 0012 I.OF
M 0942 1224 1.8F TU 0924 1206 1.4F W 0330 0654 1.6E TH 0300 0624 1.38

1536 1900 1.98 1512 1842 1.5E 1030 1312 2.6F 0954 1230 1.48
2242 2242 1618 1942 1.8E 1536 1912 1.6E

2324 2300
12 0100 1.2F 27 0036 0.9F 12 0206 1.2F 27 0100 1.1F
TU 0348 0718 1.7E W 0324 0654 1.3E TH 0442 0806 1.6E F 0406 0730 1.58

1042 1330 1.7F 1024 1254 1.4F 1130 1430 1.5F 1054 1324 1.4F
1642 2006 1.9E 1612 1942 1.6E 1718 2042 1.9E 1636 2006 1.8E
2348 2336 2348

13 0224 1.2F 28 0130 1.0F 13 0018 0312 1.3F 28 0200 1.3F
W 0500 0818 1.7E TH 0430 0800 1.4E F 0548 0900 1.7E SA 0506 0824 1.7E

1148 1448 1.7F 1124 1354 1.4F 1230 1536 1.5F 1154 1424 L.58
1748 2106 1.98 1712 2036 1.7E 1818 2136 1.98 L736 2054 1.9E

14 0048 0336 1.2F 29 0024 0236 I.1F 14 0112 0412 1.5F 29 0030 0300 1.5F
TH 0606 0918 1.7E F 0536 0854 1.6E SA 0642 0954 1.8E SU 0606 0918 2.0E

1248 1600 1.7F 1224 1500 1.5F 1324 1630 1.6F 1254 1524 I.6F
1848 2200 2.08 1812 2130 1.9E 1906 2218 1.9E 1830 2142 2.1E

15 0142 0436 1.4F 30 0112 0336 1.3F 15 0154 0500 1.6F 30 0118 0354 1.8F
F 0700 L012 1.88 SA 0630 0942 1.8E SU 0730 1042 1.9E M 0700 1012 2.2E

1348 1654 1.8F 1318 1600 1.7F 1418 1718 1.6F 1348 1624 1.88
1936 2248 2.0E 1900 2218 2.1E 1948 2300 1.9E 1918 2230 2.2E

31 0200 0448 2.1F
TU 0748 1100 2.4E

1442 1712 1.98
2006 2318 2.3E

TIME MERIDIAN 75' W. 0000 IS MIONIGHT. 1200 IS NOON.
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CHAPTER 16TIDES AND CURRENTS

The horizontal motions of water, which reverses
its direction of flow during a tidal cycle, a'ze called
flood current and ebb current. The flood current
sets toward and the ebb current away from the coast,
or the flood and ebb currents set parallel to the coast
in opposite directions. At each reversal of the cur-
rent direction, there is an instant or short period of
no horizontal motion called slack water.

At first glance, you might be inclined to presume
that the time of a tidal current's change of direction
should coincide with the time of the changing tide.
To the contrary, the change of direction of the cur-
rent always lags the turning of the tide by an interval
that varies according to the physical characteristics
of the land around the body of tidewater. For in-
stance, along a relatively straight coast wi'h only
shallow indentations, usually there is little difference
between the time of high or low tide and the time of
slack water. But where a large bay connects with the
ocean through a narrow channel, the tide and the
current may be out of phase by as much as 3 hours.
In such a situation, the current in the channel may
be running at its greatest velocity when it is high or
low water outside.

The navigator of a ship operating in tidewater
must know the direction (called set) and velocity
(called drift) of any tidal current his ship may en-
counter. This information is obtained from tidal cur-
rent tables.

CURRENT TABLES

Tidal Current Tables is published annually by the
Coast and Geodetic Survey. This publication is di-
vided into predictions for reference stations (table
16-4) and current differences and other constants
for subordinate stations (table 16-5). Table 16-4
lists predicted times of slack water and predicted
times and velocities of maximum flood and ebb at
the reference stations for each day of the year.

Table 16-5 includes the latitude and longitude of
each subordinate station, time differences for slack
water and maximum current, velocity ratios for max-
imum flood and ebb, and direction and average
velocity for maximum flood and ebb currents.

Time differences are applied to the times of slack
and maximum current at the reference station in the
same manner that time differences are applied when
figuring tides. Application of the time difference to
the tabulated time of flood or ebb current produces
the time of the corresponding current at the subor-
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dinate station. Maximum velocity at the subordinate
station is found by multiplying the maximum
velocity at the reference station by the appropriate
flood or ebb ratio.

Flood direction is the approximate true direction
toward which the flood current flows. Ebb direction
is usually close to the reciprocal of the flood
direction. Average flood and ebb velocities are
averages of all the flood and ebb currents.

Table 3 in the Tidal Current Tables ( table 16-6) is
similar to table 3 in the tide tables. It is used for find-
ing the velocity of the current at any time.

PREDICTING SET AND DFIFT OF CURRENT

Now let's see if we can determine the set and
drift of the current at the George Washington Bridge
for the same time (1100) on the same day for which
we predicted the height of the tide. First, notice near
the top of the page in table 16-5 that the current
reference station for the George Washington Bridge
is The Narrows, instead of the Battery as it was for
the tide. You see the time differences for slack water
and the maximum current are plus lh 45m and plus
2h 00m. These time differences mean that when
slack water or maximum current exists at The Nar-
rows, the same conditions will exist lh 45m and 2h
00m later, respectively, at the George Washington
Bridge.

The flood velocity ratio is 0.9 and the ebb
velocity ratio is 1.1. Before selecting the correct
ratio, you must determine whether the current is
flooding or ebbing at 1100.

Under the Maximum Currents columns, you find
that the flood direction is 020° and that the ebb
direction is the reciprocal, or 200°. The average
flood velocity is 1.6 knots, and the average ebb
velocity is 2.2 knots.

You now have all the values needed to find the
conditions at the George Washington Bridge. These
values are:

2570

Time differences: +1h 45m slack water
+2h 00mmax. current

Velocity ratios: 0.9flood
1.1ebb

Direction of current: 02GLflood
2001-ebb
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Table 16-5.--Current Differences and Constants
69.80

POSITION
TIME DIP.

FERENCES
VELOCITS
RATIOS

MAAIMUM CURRENTS

No PLACE

Flood Ebb

Lad Long

W.

Sladt

.,.

h. h,

1 on THE
Time meridian,

Max,
.mumum

cuaerd

h. ni.

NARROWS,

Mau- Max, DtteolAv
mum nun, toe

flood ebb lattO

drq

p.52
75°W.

age

Helix.

try

Due,
flo,

(noel

Ave,.

age

!,nlon
00

knot,:

JAMAICA BAY N.

4,.mdx deg.

797 Rockaway Inlet 40 34 73 561 -1 45 -2 15 1.1 1.3 881 1.8 245, 2.7
799; Barren islend, east of 40 35 73 53 -2 00 -2 25 0.7 0.9 51 1.2 190 1.7
8011 Canarsie (mldchannel, off Pier) 40 38 73 53 -1 35 -1 50 0.3 0.3 45 0.5 220 0.7

803 Beach Channel (bridge) 40 35 73 49 -1 20 -1 20 1.1 1.0 60 1.9 225 2.0
8051 Grass Hassock Channel-------- ------ 40 37 73 47 -3 10 -1 00 0.6 0.5 501 1.0 230 1.0

1 NEW YORK HARBOR ENTRANCE

807 Ambrose Chz. 'lel entrance 40 30 73 58 -1 10 -1 05 1.0 1.2 310 1.7 110 2.3
809 Ambrose Channel, SE. of West Bank Lt 40 32 74 01 ('1 -0 25 0.8 0.9 310 1.3 170 1.8

810 Coney Island Lt., 1.6 miles SSW. of 40 33 74 01 -0 10 (a) 0.5 0.8 330 0.8 145 1.5
811 Ambrose Channel, north end 40 34 74 02 +0 05 +0 15 0.8 0.9 330 1.3 175 1.9

813 Coney Island, 0.2 mile west of 40 35 74 01 -0 55 -0 55 0.9 1.0 330 1.5 170 2.0

815 Ft. Lafayette, channel east of 40 36 74 02 (3) (3) 0.6 0.5 345 1.1 195 0.9
817 THE NARROWS, mldchannel 40 37 74 03 Daily predictions 340 1.7 160 2.0

NEW YORK HARBOR, Upper Bay

819 Tompkinsville 40 38 74 04 -0 10 +0 20 0.9 1.0 5 1.6 170 2.0
821 Bay Ridge Channel 40 39 74 02 -035 -0 45 0.6 0.6 40 1.0 220 1.1

823 Red Hook Channel 40 40 74 01 -0 35 -0 35 0.6 0.4 355 1.0 170 0.7

825 Robbins Reef Light, east of 40 39 74 03 +0 10 +0 20 0.8 0.8 15 1.3 205 1.6
827 Red Hook, 1 mile west of 40 41 74 02 +0 45 +1 00 0.8 1.2 25 1.3 205 2.3

829 Statue of Liberty, east of 40 42 74 02 +0 55 +1 0' 0.8 1.0 30 1.4 205 1.9

HUDSON RIVER, Midchannel'

831 The Battery, northwest of 40 43 74 02 +1 30 +1 35 0.9 1.2 15 1.5 195 2.3
833 Desbrosses Street-- - 40 43 74 01 +1 35 +1 40 0.9 1.2 10 1.5

835 Chelsea Docks 40 45 74 01 +1 30 +1 40 1.0 1.0 20 1.7 12.11 2.0
837 Forty-second Street 40 46 74 00 +1 35 +1 45 1.0 1.2 30 1.7
839 Ninety-sixth Street 40 48 73 59 +1 40 +1 50 1.0 1.2 30 1.7

841 Grants Tomb, 123d Street 40 49 73 58 +1 45 +1 55 0.9 1.2 25 1.6 2.3

843 George Washington Bridge 40 51 73 57 +1 45 +2 00 0.9 1.1 20 1.6 200 2.2

845 Spuyten Duyvil 40 53 73 56 +2 00 +2 10 0.9 1.1 20 1.6 2.1

847 Riverdale 40 54 73 55 +2 05 +2 20 0.8 1.0 15 1.4 200 2.0
849 Dobbs Ferry 41 01 73 53 +2 25 *2 4 0.8 0.9 10 1.3 1.7

851 Tarrytown 41 05 73 53 +2 40 +2 55 0.6 0.8 0 1.1 1.5

853 Ossining 41 10 73 54 +2 55 +3 10 0.5 O." 320 0.9 1.3

855
857

Haver straw

Peekskill 1711 2

73 57
73,.57

+3 05
+3 20

+3 15
3 35

0.5
0.5

0.7
0.6

335
0

0.8

0.8

1.3
1.2

859 Bear Mountain Bridge 41 19 73 ;59 +3 25 +3 40 0.5 0.6 0 0.9 1.1

861 Hlgniand Falls----- ------------
2

73 58 +3 35 +3 50 0.6 0.6 5 1.0 185 1.2

863 Point, off Duck Island 11 244 73 57 +3 40 +3 55 0.6 10 1.0 1.1

865 Newburgh 41 30 74 00 +3 55 +4 15 0.6 5 0.9 1.1

867 New Hamburg 41 35 73 57 +4 10 +4 25 0.41 0.6 5 1.0 1.1
869
871

Poughkeepsie
Hyde Park

41
41 1;

73 57
73 57

+4 25
+4 35

+4 45
+4 55

0.6
0.7

0.6
0..7

5,

5

1.1
1.2

1.2
1.3

'Current is rotary, turning clockwise. Minimum current of 0.9 knot sets SW. about time of "Slack,
flood begins" at The Narrows. Minimum current of 0.5 knot sets NE. about 1 hour before "Slack, ebb
begins" at The Narrows.

'Maximum flood, -V, 50; maximum ebb, +Oh 55°.
'Flood begins, -2h 15.; maximum flood. -Oh 05; ebb begins, +Oh 05.; maximum ebb, -1" 50..
'The val-es for the Hudson River are for the summer months, whmi the fresh-water discharge is a

minimum.
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CHAPTER 16-TIDES AND CURRENTS

Table 16-6.-Velocity of Current at Any Time
69.81

TA SEE A

Interval between slack and maximum current

h. m.
120

h. 77.6.

140
h. m.
200

h. m.
220

h. m.
240

h. m.
300

h. m.
320

h. m.
340

h. m.
400

h. m.
420

h. m.
440

h. m.
500

h. m.
520

h. m.
540

h. m. I. .1 J. 1. 1. 1. 1. 1. 1. 1. 1 1. I. I.
0 20 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1

El
0.. 0 40 0.7 0.6 0.5 0.4 0.4 0.3 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.2

7- 1 00 0.9 0.8 0.7 0.6 0.6 0.5 0.:5 0.4 0.4 0.4 0.3 0.3 0.3 0.3
E 1 20 1.0 1.0 0.9 G.8

0.9
0.7 0.6

0.8
0.6 0.5 0.5 0.5 0.4 0.4 0.4 0.4

2
- 1 40 ___ 1.0 1.0 0.8 0.7 0.7 0.6 0.6 0.5 0.5 0.5 0.4

2 2 00 1.0 1.0 0.9 0.9 0.8 0.8 0.7 0.7 0.6 0.6 0.6 0.5r 2 2 0
es 2 40
.ta
c.)

_ _ I. 0
...

1.0
1.0

0.9
I.0

0.9
I.0

0.8
0.9

0.8
0.9

0.7
0.8

0.7
0.8

0.7
0.7

0.6
0.7

0.6
0.7

_os 3 00 1.0 I.0 1.0 0.9 0.9 0.8 0.8 0.8 0.7
..,' 3 2 0 - _ . 1. 0 1.0 1.0 0.9 0.9 0.9 0.8 0.8

3 90 .I 0 1.0 1.0 0.9 0.9 0.9 0.9

0 4 00 - - - 1.0 1.0 1.0 1.0 0.9 0.94 4 20 _. _ . _ . 1. 0 1.0 1.0 1.0 0.97 4 90 _ _ _ . __ 1. 0 1.0 1.0 1.0
>
IA 5 0 0 _ _ . ._. 1. 0 1.0 1.0
o i 5 2 0 - - _ . _ 1. 0 1.0" 5 90 _. _

TABLE B

Interva between slack and maximum current

h. m. h. m. h. m. h. m. h. ?a. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m.
1 2 0 140 2 00 220 240 300 320 3 40 400 420 440 5 00 5 20 540

h. m. J. 1- 1. 1. 1. 1. 1. 1. 1. 1. f. 1. 1 1
0 20 0.5 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2

o:. 0 40
iil

0.8 0.7 0.6 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3

.- 1 00 0.9 0.8 0.8 0.7 0.7 0.6 .0.6 0.5 0.5 0.5 0.4 0.4 0.4 0.4
1 20 1.0 1.0 0.9 0.8 0.8 0.7 0.7 0.6 0.6 0.6 0.5 0.5 0.5 0.5

. 1 40 _ _ 1.0 1.0 0.9 0.9 0.8 0.8 0.7 0.7 0.7 0.6 0.6 0.6 0.6

v 2 00.0g 2 2 0
1.0
_ .

1.0
1. 0

0.9
1.0

0.9
1.0

0.9
0.9

0.8
0.9

0.8
0.8

0.7
0.8

0.7
0.8

0.7
0.7

0.7
0.7

0.6
0.7

C a 2 40 _ _ _ I. 0 1.0 1.0 0.9 0.9 0.9 0.8 0.8 0.8 0.7

S 3 00 - - - 1. 0 1.0 I.0 0.9 0.9 0.9 0.9 0.8 0.8
' ' ' 3 2 0 _ _ _ _ _ _ 1. 0 1.0 1.0 1.0 0.9 0.9 0.9 0.8

3 40z - - - - - - - - - - - - _ _ _ 1. 0 1.0 1.0 1.0 0.9 0.9 0.9

.1! 4 00 _ _ _ _ _ _ - _ _ - . - 1.0 1.0 1.0 1.0 0.9 0.9

. 4 20 ___ _._ .. ._. ___ ___ .... 1.0 1.0 1.0 1.0 0.97 4 90 _ _ _ _ _ _ __ - ._ ___ __. ___ 1.0 1.0 1.0 1.0
>
i 7 . ) 5 00 .._ _ - - - . _ _ - _ _ 1. 0 1.0 1.0.....
R 5 2 0 _ _ _ - - - _ _ _ . _ _ _ _ _ _ _ . 1.0 1.0" 5 90 ..._ _-_ ___ ___ ___ ___ ___ 1.0

. .....
Use Table A for all places except those listed below for Table B.
[lee Table B for Cape Cod Canal, Hell Gate, Chesapeake and Delaware Canal and all stations in Table 2 which

are referred to them.

1. From predictions find the time of slack water and the time and velocity of maximum current (Good or ebb),
one of which is immediately before and the other after the time. for which the velocity is desired.

2. Find the interval of time between the above slack and maximum current, and enter the top of Table A or B
with the interval which most nearly agrees with this value.

3. Find the interval of time between the above slack and the time desired, and enter the side of Table A or B
with the interval which most nearly agrees with this value.

4. Find, in the table, the factor corresponding to the above two intervals, and multiply the maximum velocity
by this factor_ The result will be the approximate velocity at the time desired.
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Turning to table 16-4, The Narrows, you find the
following data:

DAY

SLACK
WATER
TIME TIME

H.M. B.M.

MAXIMUM
CURRENT

VE LOCITY

KNOTS
5 0106 2.4E
TU 0436 0706 2.1F

1006 1330 2.4E
1654 1924 2.2F
2236

It is seen that the time of maximum current is
0706 and that the slack water occurs at 1006. You
choose these values because you can see that 1006
plus the time correction gives you a slack water time
at the bridge greater than 1100. If you chose instead
a maximum current at time 1330, you would find
that both times are greater than 1100 and you would
not straddle the desired time.

You want to know the set and drift of the current
at the bridge at 1100 At the bridge the maximum
current velocity occurs 2h OOm after the maximum
velocity at The Narrows. Therefore, the maximum
current velocityand in this example it is a flood
velocity occurs at 0906. By the same method, the
slack water occurs at the bridge at 1151. Because
the current is flooding from 0906 to 1151, you have
established a flood current at 1100; hence, you will
use the flood ratio.

Multiplying the maximum flood velocity at The
Narrows (2.1 knots) by the flood ratio for the bridge
(0.9), you arrive at a value of 1.9 knots ft-,r the max-
imum flood velocity at the bridge.

Now turn to table 3 of the Tidal Current Tables
(table 16-6) and figure the velocity of the current at
the bridge at 1100. You enter the table with the in-
terval between slack and maximum current (1151 -

0906 or 2h 45m) and the interval between slack and
desired time (1151 - 1100 or Oh 51m). The value in
the table closest to the former time is 2h 40m. The
value closest to the latter time is 1h OOm. Where
these two lines intersect in the table you find the cor-
rection value of 0.6. Multiply the velocity of the
maximum flood current (1.9 knots) by this factor
and you get the velocity at 1100, which is 1.1 knots.

What is the direction, or set? You know that the
current still is flooding at this time, and the flood
direction is 020°, which is the set.
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VARIANCE OF PREDICTED FROM ACTUAL
CONDITIONS

In using both the tide and the current tables, you
must bear in mind that frequently actual conditions
vary considerably from predicted conditions in the
tables. Changes in wind force and direction, or
variations in atmospheric pressure, produce varia-
tions in the ocean water level, especially the high
water height. For instance, a hurricane struck the
New England coast in September 1938, piling up a
tremendous wall of water in Narragansett Bay and
increasing it to the point where, when it struck the
city of Providence, it assumed the proportions
huge storm wave. Generally speaking, the actual
heights of both high- and low-water level are higher
than the predicted heights with an onshore wind or a
low barometer. With an offshore wind or p high
barometer, those heights usually are lower than pre-
dicted.

When working with the tidal current tables, re-
member that the actual times of slack or strength of
current may sometimes differ from the predicted
times by as much as 1/2 hour. On rare occasions the
difference may be as much as 1 hour. A record of
comparison between predicted and observed times
of slack water, however, shows that more than 90
percent of slack water prediaons are accurate to
within 1/2 hour. Consequently, in order to make cer-
tain of getting the full advantage of a favorable cur-
rent or slack water, the navigator may plan to reach
an entrance or strait 1/2 hour before the predicted
time of the desired condition of the current.

Winds, variations in stream discharges produced
by heavy rain, and other weather factors frequently
have an effect upon direction and velocity of cur-
rent. When any of these phenomena occur, actual
current conditions vary from those predicted. The
ability to estimate the amount by which they vary
can be acquired only through experience.

SUNRISE AND SUNSET

You probably know that practically the only time
for obtaining observations of the heavenly bodies
(with the exception of the sun and moon) is during
morning and evening twilight, when both the stars
and the horizon are visible. Morning twilight in mid-
dle latitudes normally begins nearly 30 minutes be-
fore sunrise. By approximately 15 minutes before
sunrise, the stars usually fade to the point where ob-
servations no longer are possible. Observations in
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the evening usually are possible from between 15
and 30 minutes after sunset.

The foregoing times are only approximaia, and
they vary with change of latitude. Unusual condi-
tions of visibility also cause them to vary somewhat.
In any event, you can see that it is essential for the
navigator to know the time when sunrise or sunset
will occur. In port, when no observations are taken,
the time of sunrise or sunset still is important in con-
.nection with making evening colors, lights, and the
like.

SUNRISE AND SUNSET BY TIDE TABLES

Tide Tablescontain tables for determining times
of sunrise and sunset. These tables differ from those
given in the Nautical Almanac in that times are given
for every fifth day instead of every third day in the
year.

You can see at once that, inasmuch as the times
are given only for every fifth day, some interpolation
is required for the days between. The same require-
ment is applicable to routine interpolation for
latitude.

From the tide tables, let's try to find the time of
sunrise and sunset at Hampton Roads on 23 June
1967. Latitude is 36`557'N., longitude 76 °20'W.

Table 16-7 shows you the appropriate page from
the 1967 Tide Tables. Note that 23 June falls
between tabulations for 20 June and 25 June, and
that latitude 37°N. falls between 36°N. and 38°N.
Consequently you make a two-way interpolation as
follows:

1. Interpolate time of sunrise between 36°N. and
38°N. for 20 June. . .. 0440

2. Interpolate time of sunrise between 36°N. and
38°N. for 25 June. . .. 0441

3. Interpolate between 0440 and 0441 to get
sunrise for 37°N. on 23 June. 0441 (Actual
interpolated value is 0440.5 but the usual
practice is to round off fractions to the
nearest whole number.)

Time of sunrise 36°N. 3'7°N. 38° N.
20 June 0443 0440 0437
25 June 0444 0441 0438
23 June 0441

A correction for longitude can be found in table
5 of the Tide Tables. The difference of longitude
between local and standard meridian is listed in one
column, and the correction to local mean time is

given alongside the Difference of Longitude column.
For a longitude of 76° 20' W., the correction is plus
5m. Therefore, the time of sunrise at Hampton
Roads is 0446 zone time.

Compute the time of sunset at. Hampton Roads in
exactly the same way.

36°N. 37°N. 38°N.
20 June 1920 1923 1926
25 June 1921 1924 1926
23 June 1924

Correction for longitude is plus 5m, so zone time
of sunset for Hampton Roads on this day was 1929.

Time of sunrise and sunset for south latitude is
figured from the south latitude tables in the same
manner.

SUNRISE AND SUNSET BY NAUTICAL
ALMANAC

Because the subjects sunrise and sunset are
brought up here,it is appropriate to include a discus-
sion of these times by the Nautical Almanac.

Data for finding times of sunrise, sunset, and
twilight are given for latitudes between 60°S. and
72°N. on the daily pages of the Nautical Almanac.
Sunrise, sunset, and the beginning and ending of
twilight are given for the middle day of 3 days, and
are sufficiently accurate to apply to the other 2 days.
The times are applicable along any standard time
meridian.

Now let's find the time of sunrise and sunset for
Hampton Roads on 25 June 1967. Table 16-8 shows
the right-hand page of the Nautical Almanac for the
dates 24, 25, and 26 June 1967. A column headed
Sunrise is shown on the upper right portion of the
page. You see a time of sunrise tabulated for latitude
35°N. (0447), and another for latitude 40°N.
(0432). You must interpolate between the two times
for latitude 37°N. For a 5° difference in latitude ("10 -
35°), you have a 15m difference in time (0447 -
0432). The latitude you want is 37°N.; hence, the in-
terpolation is two-fifths of 15m, or 6m. Sunrise is
earlier as the latitude becomes higher, so sunrise at
37°N is 6m earlier than it is at 35°N. Consequently,
sunrise at 37°N. is 0441 (0447 - 6m). As already
mentioned, time is local mean time (LMT) of sun-
rise. Sunrise occurs in 37°N. at this LMT all the way
around the world. To convert this LMT to standard
time, apply the difference in longitude between your
local meridian and your standard time meridian. In
this example, it is the 75th.
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Table 16-7.Sunrise and Sunset from Tide
Tables 69.82

---

Date
30° N. 32° N. 34° N. 36° N. 38° N. 40° N.

Rise Set Rise Set Rise Set Rise Set Rise Sat Rise Set

. m. h. m. . m. h. m, . Ir. h. m.
m' h' m' h, m. h. 1m. h, re, h. m.

Jan. I S6 17 II 01 17 07 06 17 02 II 16 57 7 16 16 51 7 22 16 44
6 57 17 15 02 17 II 06 17 06 11 17 01 7 17 16 56 7 22 16 49

II 57 17 19 02 17 15 06 17 10 II 17 05 7 16 17 oa 7 22 16 54
16 57 17 23 01 17 19 05 17 15 10 17 10 7 75 17 OS 20 17 00
21 56 17 27 59 17 24 04 17 20 08 17 15 7 12 17 11 18 17 05
26 54 17 32 57 17 28 01 17 25 05 17 21 7 09 17 16 14 17 II
31 51 17 36 55 17 33 58 17 29 02 17 26 7 06 17 22 10 17 17

9e0'. 5 48 17 40 51 17 37 54 17 34 58 17 31 7 01 17 27 05 17 23
10 45 17 44 47 17 42 50 17 39 53 17 36 6 56 17 33 00 17 25
15 41 17 48 43 17 46 45 17 44 48 17 41 6 50 17 39 54 17 35
20 36 17 52 38 17 50 40 17 49 42 17 46 6 44 17 44 47 17 41
25 31 17 56 32 17 55 34 17 5: 36 17 51 6 39 17 49 41 17 47

Met. 2 26 17 59 27 17 58 28 17 5' 29 17 56 6 31 17 54 33 17 52
7 20 18 03 21 18 02 22 18 01 23 18 00 6 25 17 59 26 17 58

12 14 18 06 14 18 06 15 18 05 16 18 05 6 17 18 04 18 18 03
17 09 18 09 09 18 09 09 18 09 09 18 09 6 10 18 09 10 18 08
22 02 18 12 02 18 12 02 18 13 02 18 13 6 02 171 13 02 to 13
27 56 18 15 56 18 16 55 18 17 54 18 17 5 53 18 18 53 18 18

Apr. 1 50 18 18 49 18 20 48 18 21 47 18 22 5 46 18 23 45 18 1(
6 44 18 21 43 18 23 41 18 24 40 18 26 5 36 18 27 37 18 26

II 39 18 24 36 18 26 35 18 28 33 18 30 5 32 18 32 30 18 34
16 33 18 27 31 18 30 29 18 32 26 18 34 5 24 18 37 22 18 39
21 28 18 31 26 18 33 29 18 36 20 18 39 5 17 10 41 15 18 44
26 23 18 34 19 18 37 17 18 40 13 18 43 5 10 18 46 08 18 49

Noy 1 18 18 37 14 18 40 II 18 43 08 to 47 5 04 18 51 01 18 54
6 14 18 40 10 IA 44 06 18 47 03 18 51 4 59 18 55 55 18 59

II 10 18 43 06 10 47 02 18 51 58 18 55 4 54 19 00 49 19 04
16 06 18 47 02 18 51 58 18 55 54 10 59 4 49 19 04 45 19 09
21 04 18 50 59 18 54 55 18 59 50 19 03 4 45 19 08 40 19 13
26 01 18 53 57 18 57 52 19 02 47 19 07 4 42 19 12 37 19 18
31 00 18 56 55 19 00 50 19 05 45 19 11 4 40 19 16 34 19 21

June 5 59 18 58 54 19 03 49 19 08 43 19 14 4 38 19 19 32 19 25
10 58 19 00 53 19 05 48 19 11 43 19 17 4 37 19 22 31 19 28
15 511 19 02 53 19 07 48 19 il 43 19.18 4 37 19 24 30 19 30
20 59 19 04 50 19 09 49 09 14 43 19 24 4 37 19 26 31 79 32
25 00 19 OS 55 19 10 SO 19 15 44 19.11 4 38 19 26 32 19 13
30 02 19 05 57 19 10 52 19 15 46 19 21 4 40 19 27 34 19 33

July 5 04 19 05 59 19 10 54 19 15 49 19 20 4 43 19 26 36 19 32
10 06 19 04 02 19 09 57 19 14 51 19 19 4 46 19 25 39 19 31
15 09 19 03 04 19 07 00 19 12 54 19 17 4 49 19 22 43 19 28
20 11 19 01 07 19 05 03 19 10 58 IS 14. n 53 19 19 47 19 25
25 14 18 58 10 19 02 06 19 06 02 19 11 4 57 19 16 51 19 21
30 17 18 55 14 18 59 10 19 03 OS 19 07 01 19 II 56 19 17

Aug. 4 20 18 52 17 18 55 13 18 58 09 19 02 05 19 06 00 19 11
9 23 18 47 20 18 50 17 18 54 13 18 57 09 19 01 05 19 OS

14 26 18 43 24 18 45 21 18 48 17 18 52 14 18 55 10 18 59
19 29 18 38 27 18 40 24 18 43 21 18 45 18 18 48 14 18 52
24 32 18 33 30 18 34 28 18 37 25 18 39 23 18 42 19 18 45
29 35 18 27 33 18 28 31 18 30 29 18 32 27 18 34 24 18 37

Sept. 3 38 18 21 36 18 22 35 18 24 33 18 25 31 It 28 29 18'30
8 40 18 15 39 .18 16 38 18 17 37 18 18 35 18 19 34 18 22

13 43 18 09 42 18 10 42 18 II 41 18 II 40 18 12 38 18 13
IP 46 18 03 46 18 03 45 18 04 44 18 04 43 18 05 43 18 05
33 48 17 56 48 17 56 48 17 57 48 17 57 48 17 57 48 17 57
28 SI 17 50 51 17 50 52 17 49 52 17 49 53 17 49 53 17 49

Oct. 3 54 17 44 55 17 43 56 17 42 56 17 41. 57 17 41 57 17 40
8 57 17 38 58 17 36 59 17 35 00 17 34 01 17 33 02 17 32
13 00 17 32 02 17 31 03 17 29 05 17 27 06 17 26 08 17 25
18 '03 17 27 05 17 25 07 17 23 09 17 21 11 17 19 13 17 17
23 07 17 22 09 17 19 11 17 17 14 17 15 16 17 12 18 17 10
28 10 17 17 13 17 14 16 17 12 18 17 09 21 17 06 24 17 04

Nov. 2 14 17 13 17 17 10 20 17 07 23 17 04 26 17 00 29 16 57
7 18 17 09 22 17 06 25 17 02 28 16 59 32 16 55 35 16 52

12 22 17 06 26 17 02 29 16 59 33 16 55 37 16 51 41 16 47
17 26 17 03 30 16 59 34 16 56 38 16 51 ( 43 16 47 47 16 43
22 30 17 01 35 16 57 39 16 53 43 16 49 6 48 16 44 52 16 39
27 34 17 00 6 39 16 56 44 16 52 48 16 47 6 53 16 42 58 16 37

Dee. 2 38 17 00 6 43 16 55 48 16 51 51 16 46 6 58 16 41 03 16 35
7 42 17 00 6 47 16 56 52 16 SI 57 16 46 7 02 16 40 08 16 35

12 46 17 01 6 51 16 56 56 16 52 01 16 46 2 07 16 41 x2 16 35
17 49 17 03 6 54 16 58 59 16 53 04 16 48 7 10 16 42 16 16 36
22 52 17 05 6 56 17 00 01 16 55 07 16 49 7 12 16 44 18 16 38
27 54 17 08 6 59 17 03 04 16 58 09 16 53 7 15 16 47 20 16 41

Jan. 1 56 17 11 7 01 17 07 06 17 01 11 16 56 7 16 16 50 22 16 44

Loral Rego time. To obtain tandard time of rise or set, see Table 5.
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Table 16-8.-Sunrise and Sunset from Nautical
Almanac 69.146

G M.T

d h

SUN MOON Lat.
Twilight

Naut. Civil

Sun
nse

Moonris
24 25 26 27

G.H.A. Dee. G.H.A. V Dec.
. ,

d H.P. °
N 72

i h rh n fh h

no
h m

Os
h

ma
h

01
.

36

2400 179 29.0 N 23 26.0 333 39.9 69 S 26 049 se 57.6 N 70 NI IN 02 08 01 09
01 194 28.9 25.9 348 05.5 69 25 59.1 5.4 57.6 68 me IN 01 22 00 49
02 209 28.7 25.9 2 31.3 6.8 25 53.2 6.1 57.5 66 No 01 32 00 52 00 32
03 224 28.6 25.9 16 57.1 6.9 25 47.1 6.1 57.5 64 01 32 00 45 00 29 00 18
04 239 28.5 25.8 31 23.0 7.0 25 409 6. 57.5 62 a 02 10 00 20 00 14 00 11 00 07
05 254 28.3 25.8 45 49.0 7.2 25 34.4 65 57.5 60 00 51 02 37 23 51 23 55 21 57 23 58

06 269 28.2 N 23 25.8 b0 15.2 7.2 S 25 279 6.7 57.4 N 58 01 41 02 57 23 32 23 42 23 49 23 53

S
07 284 28.1 25.7 74 41.4 7.4 25 21.2 6.8 57.4 56 02 11

02
03 14
03 28

23 16
23 03

23 31
23 21

23 41 23 48
44

A
08

. 09
299
314

279
27.8

25.7
25.7

89
103

07.8
34.2

7.4
7.6

25
25

14.4
07.4

7.0
7.1

57.4
57.3

54
52

00 47
01 33

34
02 52 03 41 22 51 23 12

23 34
23 25

23
23 40

T 10 329 27.7 25.6 118.009 7.7 25 00.3 7.2 57.3 50 02 01 03 07 03 51 22 40 23 04 23 22 23 37
U 11 344 279 25.6 132 279 7.8 24 530 7.3 57.3 45 02 47 03 37 04 14 22 18 22 47 23 10 23 30

R 12 359 27.4 N 23 25.5 146 54.3 7.9 S 24 45.8 7.5 57.2 N 40 03 17 03 59 04 32 22 00 22 33 23 01 23 24
D 13 14 27.3 25.5 161 21.2 8.0 24 38.3 7.7 57.2 35 03 41 04 17 04 47 21 45 22 21 22 52 23 18
A 14 29 270 25.5 175 48.2 8.2 24 30.6 7.7 57.2 30 03 59 04 33 05 00 21 32 22 11 22 45 23 14
y 15 44 27.0 25.4 190 15.4 8.2 24 22.9 7.9 57.1 20 04 28 04 58 05 22 21 10 21 53 22 31 2? 00

16 59 269 25.4 204 42.6 8.4 24 15.0 8.0 57.1 N 10 04 .,I 05 18 05 41 20 50 21 37 22 20 22 58
17 74 26.7 25.3 219 10.0 89 24 07.0 8.1 574 0 05 10 C5 36 05 59 20 31 21 22 22 09 22 51

18 89 26.6 N 23 25.3 233 37.5 8.6 5 23 58.9 8.3 57.0 S 10 05 27 05 53 06 16 20 13 21 07 21 58 22 45
19 104 26.5 25.2 248 05.1 8.7 23 50.6 83 570 20 05 43 06 11 0b 35 19 53 20 51 21 46 22 37
20 119 26.3 25.2 262 32.8 8.8 23 42.3 8.5 57.0 30 06 00 06 30 06 56 19 30 20 33 21 32 22 29
21 134 26.2 25.1 277 00.6 9.0 23 33.8 89 569 35 06 08 06 40 07 08 19 17 20 22 21 25 22 24
22 149 26.1 25.1 291 28.6 9.0 23 25.2 8.7 56.9 40 06 18 06 52 07 22 19 01 20 10 21 16 02 19
23 164 25.9 25.0 305 56.6 9.2 23 16.5 8.9 56.9 45 06 28 07 05 07 39 18 43 19 55 21 05 22 12

2500 179 25.8 N 23 25.0 320 24.8 5.3 S 23 07.6 e9 56.8 5 50 06 40 07 21 08 00 18 19 19 37 20 52 22 04
01 194 25.7 24.9 334 534 9.4 22 58.7 9.1 56.8 52 06 45 07 29 08 10 18 08 19 28 20 46 22 01
02 209 25.5 24.9 349 21.5 4.5 22 49.6 9.2 56.8 54 06 51 07 37 08 21 17 55 19 19 20 40 21 57
03 224 25.4 24.8 3 50.0 5.7 22 40.4 9.3 56.8 56 06 57 07 46 08 34 17 40 19 08 20 32 21 52
04 239 25.3 24.8 18 18.7 9.7 22 314 9.3 56.7 58 07 04 07 57 08 48 17 23 18 56 20 24 21 47
05 254 25.1 24.7 32 47.4 9.9 22 21.8 9.5 56.7 5 60 07 11 08 08 09 06 17 02 18 41 20 14 21 42

06 269 25.0 N 23 24.7 47 16.3 10.0 S 22 12.3 5.6 56.7
07 284 249 24.6 61 459 10.1 22 02.7 9.7 56.6 Lat. Sur- Tot I Ight Moonset

08 299 24.7 24.6 76 14.4 10.2 21 53.0 9.8 56.6 set Civil Naut. 24 25 26 27
S 09 314 24.6 24.5 90 43.6 10.3 21 43.2 9.9 56.6
U 10 329 24.5 24.5 105 12.9 109 21 33.3 10.0 56.5 o h^ 14 m 14 m 14 m h hi h m h hi

N 11 344 24.3 24.4 119 42.4 10.5 21 23.3 10.1 56.5 N 72 o L= o w IN we 07 27

D 12 359 24.2 N 23 24.3 134 11.9 10.7 5 21 13.2 10.2 56.5 N 70 CO = CZJ IM IN 05 19 07 52
A 13 14 24.1 249 148 41.6 10.8 21 03.0 10.3 56.4 68 c:3 o CZJ IN 06 03 08 11
y 14 29 239 24.2 163 11.4 10.9 20 52.7 10.3 56.4 66 o o CO - 04 10 06 33 08 26

15 44 23.8 24.2 177 41.3 11.0 20 42.4 10.5 56.4 64 22 32 nil lilt 04 56 06 54 08 38
16 59 23.7 24.1 192 11.3 11.1 20 31.9 10.5 56.4 62 21 54 WI iii! 03 30 05 26 07 12 08 48
17 74 239 . 24.0 206 41.4 11.3 20 21.4 10.7 56.3 60 21 28 23 13 44/' 04 07 05 49 07 26 08 57

18 89 23.4 7423 24.0 221 11.7 11.3 5 20 10.7 10.7 56.3 N 58 21 07 22 23 111; 04 33 0.. 07 07 38 09 05
19 104 23.3 239 235 42.0 11.4 20 00.0 10.8 56.3 56 20 51 21 53 The 04 54 06 22 07 49 09 11
20 119 23.1 23.8 250 12.4 11.6 19 49.2 10.9 56-2 54 20 36 21 31 23 17 05 11 06 35 07 58 09 17
21 134 23.0 23.8 264 43.0 11.7 19 38.3 11.0 56.2 52 20 24 21 13 22 31 05 26 06 46 08 06 09 22
22 149 229 23.7 279 13.7 11.8 19 279 11.0 56.2 50 20 13 20 58 22 03 05 38 06 57 08 13 09 27
23 164 27.1 23.7 293 44.5 11.8 19 16.3 11.1 56.1 45 19 51 20 28 21 18 06 04 07 17 08 29 09 38

2600 179 22.6 N23 23.6 308 15.3 12.0 519 05.2 11.2 56.1 N 40 19 33 20 06 20 47 06 25 07 34 08 42 09 46
01 194 229 23.5 322 46-3 12.1 18 54.0 11.3 56.1 35 19 18 19 47 20 24 06 42 07 49 08 53 09 54
02 209 22.3 23.4 337 17.4 12.2 18 42-7 11.4 56.1 30 19 05 19 32 20 05 06 57 08 01 09 02 10 00
03 224 22-2 23.4 351 48.6 12.3 18 31.3 11.4 56.0 20 18 43 19 07 19 36 07 21 08 21 09 18 10 11
04 239 22.1 23-3 6 19.9 12.4 18 19.9 11.5 56.0 N 10 18 24 18 47 19 14 07 43 08 40 09 32 10 21
05 254 21.9 23.2 20 51.3 12.5 18 08.4 11.6 56.0 0 18 06 18 29 18 55 08 03 08 56 09 45 10 30

06 269 21.8 N 23 23.2 35 22.8 12.7 5 17 569 11.6 55.9 5 10 17 49 18 11 18 38 08 23 09 13 09 58 10 39
07 284 21.7 23.1 49 54.5 12.7 17 45.2 11.7 559 20 17 30 17 54 18 22 08 44 09 31 10 12 10 48

M
08

r4 09
299
314

21.6
21.4

23.0
23.0

64
78

26.2
58.0

12.8
12.9

17
17

33.5
21.7

11e
11.8

55.9
55.9

30
35

17 09
16 57

17 35
17 25

18 05
17 56

09 08
09 22

09 51
10 03

10 27
10 36

10
11

58
04

0 10 329 21.3 22.9 93 299 13.0 17 099 11.9 558 40 16 42 17 13 17 47 09 39 10 16 10 46 11 11
N 11 344 212 229 108 019 13.1 16 58.0 12.0 55.8 45 16 26 16 59 17 37 09 58 10 32 10 58 11 19

O 12 359 21.0 N23 22.7 122 34.0 13.2 5 16 46.0 12.0 55.8 5 50 16 05 16 43 17 25 10 22 10 51 11 12 11 29
A 13 14 20-9 22.7 137 06.2 13.3 16 34.0 12.1 55.8 52 15 55 16 36 17 20 10 34 11 01 11 19 11 33
Y 14 29 209 22.6 151 38.5 13.4 16 239 12.1 55.7 54 15 44 16 28 17 14 10 47 11 11 11 26 11 38

15 44 20.6 22.5 166 109 13.5 16 099 12.2 55.7 56 15 31 16 19 17 08 11 03 11 -: 11 35 11 43
16 59 20.5 22.4 180 43.4 13.5 15 57.6 12.3 55.7 58 15 17 16 08 17 01 11 20 11.5 11 44 11 49
17 74 20.4 22.3 195 15.9 13.7 15 45.3 12.3 55-6 5 60 14 59 15 57 16 53 11 42 11 ' i 11 54 11 56

18 89 20.2 N 23 22.3 209 48.6 13.8 S 15 33.0 12.4 55.6 SUN MOON
19
20

104
119

20.1
20.0

22.2
220

224
238

21.4
54.2

13.8
13.9

15
15

20.6
08.2

12.4
12.5

55.6
55.6 Day"Y of Time Mer. Mel*. Pass. Age Phase

21 134 19.8 22.0 253 274 14.1 14 55-7 12.5 55.5 00h 12" Pass. Upper Lower

22 149 19.7 21.9 268 00.2 14.1 14 43-2 12.6 559 m , r. . II as Ism Ism a
23 164 19.6 21.9 282 33.3 14,2 14 30-6 12.6 55.5 24 02 04 02 10 12 02 01 50 14 17 16

25 02 17 02 23 12 02 02 44 15 10 17
S.D. 15.8 d o1 S.D. 15.6 15.4 15-2 26 02 29 1 02 36 12 03 03 34 15 57 18
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Longitude is 76°20' W., which means you are
1°20' west of 75°W. This arc amounts to 5m 20s of
time. Because you are west of the standard meridian,
sunrise occurs later. Hence, zone time of sunrise
where you are is 0446 (0441 ± 5m).

Sunset is figured in the same manner as sunrise
Look at the sunset tables near the middle of the page
in table 16-8, and you see that sunset in 35°N.
latitude is at 1918; in 40°N. it is 1933. Your inter-
polation here for 37°N. is two-fifths of 15m, or 6m.
Here you see that sunset is later in 40°N. than it is in
35°N. latitude, so you add 6m to 1918, the tabulated
time of sunset for 35°N. Therefore, LMT of sunset
for 37°N. is 1924.

In order to find ZT, you have the same 5m co r-
rection to add. Where you,are, ZT of sunset is 1929
(1924 + 5m).

MOONRISE AND MOONSET

Frequently, the time of the rising and setting of
the moon is of importance. Their timing is of espe-
cial significance in wartime, when the increase in
visibility may make it necessary for a ship to start a
zigzag, cease blowing tubes, and so on. Times of
moonrise and moonset are listed in a section at the
back of the Tide Tables for every day in the year for a
few selected points. These times cm be computed
from the Nautical Almanac for any point on the
earth. The listed times in the Almanac, howev er, are
LMT of moonrise and moonset at the Greenwich
meridian. Because the moon takes approximately 50
minutes longer than does the sun to go all the way
around the earth, your longitude becomes a factor in
calculating time of moonrise and moonset for any
meridian besides Greenwich. These times may be
calculated for any longitude by the steps described
in the next paragraph.

Moonrise and moonset are given in the Almanac
for each day for the Greenwich meridian. Precise
time of either moonrise or moonset, for other lon-
gitudes, may be obtained as follows: When in east
longitude, interpolate for latitude on the desired
day, and also on the preceding day. In west lon-
gitude, interpolate for latitude on the desired day
and the following day. Take the difference between
the two results, multiply it by the longitude divided

by 360°, and apply the product to the tabulated time
for the specified day.

As an example, let's find the time of moonrise in
latitude 38°S., longitude 145°E., on 27 June 1967.
You're in cast longitude, so take the times for 27
June and the preceding day (26 June) thus:

35°S. 40°S.
Moonrise 27 June 2224 2219
Moonrise 26 June ----- ----2125 2116

Interpolation for latitude 38°S. works out as fol-
lows:

Moonrise 27 June 2221
Moonrise 26 June 2120

difference between 2221 and 2120 is 61m.
This result is multiplied by the longitude (145° E.),
divided by 360, or 8845/360, which gives approxi-
mately 24m. Then, 24m is the correction to be ap-
plied to the tabulated time of moonrise in 38°S. for
27 June. You're in east longitude, so the correction
is minus. Therefore, LMT is 2157 (2221 - 24m). To
find the zone time of moonrise, apply a plus 20m
longitude correction, and get 2217 (2157 + 20m).

The time of moonset is found similarly.

35°S, 38°S. 40 S.
Moonset 27 June 1104 1108 1111
Moonset 26 June 1036 1042 1046

From the foregoing data the time correction is
found to be 10m. Subtracting this result from 1108
and adding the 20m longitude correction, the zone
time of moonset is found to be 1 118.

AIR ALMANAC

Information in the Air Almanac is similar to that
in the Nautical Almanac. Sunrise/sunset and moon-
rise/moonset may be computed from the Air Al-
manac in the same manner as from the Nautical Al-
manac. The principal difference between the two
publications is the arrangement of the tabular data
given in each.



CHAPTER 17

WEATHER

IMPORTANCE TO SEAFARERS

The men who "go down to the sea in ships" fight
a continuous close action with the elements that
make up the weather. To seafarers the state of the
weather is a matter of much greater importance: than
it is to most people ashore. Accurate wcather
forecasting may not be as vital now as it was in the
days of the wind ships, but situations still arise in
which the safety of a ship and the lives of her crew
depend on the evasive action taken to avoid the full
fury of a storm. Even when actual safety is not con-
sidered, possible damage to the ship, her boats, gear,
and the like, must be minimized by extra security
measures taken well in advance of an approaching
storm.

The action taken by ships may lie based on the
latest weather information compiled and broadcast
by United States Fleet Weather Centrals. The
Weather Central bases its predictions largely upon
the reports of weather conditions received from
ships at sea. An intelligent weather report from a
ship can be made only by a person capable of accu-
rately observing and (to some extent) interpreting
weather condition ound him. You already know
that rated Aerog) :,,,Nler's Mates in the Navy are
charged with this duty; but not all ships carry them.
On a ship that doesn't have Aerographer's Mates
aboard, the weather duties devolve upon the Quar-
termasters.

This chapter, then, is concerned with the
weather and the way it is observed and reported.

THE ATMOSPPERE

The atmosphere is a mixture of independent
gases. Near the surface of the earth the percentages
by volume of the various constituents are approxi-
mately 78 percent nitrogen, 21 percent oxygen, 1
'ercent argon, with traces of other gases such as car-

bon dioxide, hydrogen, neon, and helium. Water
vapor, which has been omitted from the foregoing
list. is found in relatively small but widely varying
amounts; 1 percent of the total atmosphere may be

taken as an average figure. The quantity of water
vapor present is much greater in equatorial regions
than in polar regions, and greater over the ocean
than over land. This belt of atmosphere wrapped
around the earth is called air. It has definite weight,
called atmospheric pressure, and it is measured by
an instrument called a barometer.

Large-scale changes in temperature, pressure,
and water vapor content of the air cause the changes
in weather. Warm air is lighter in weight and can
hold more water vapor than cold air. Moist air with a
temperature of 50° F. is lighter than drier air of the
same temperature becausc water vapor is lighter
than air. Celd or heavy air has a tendency to flow
toward and supplant warm or lighter air, and as the
air begins to .move, other forces come into play,
making the movement of air masses and weather
rather complex. You can readily see, however, that
temperature, humidity, and atmospheric pressure
are all factors in considering the weather.

MEASURING TEMPERATURE

You probably don't need to be told that a ther-
mometer is an instrument for men: ring tempera-
ture. Generally speaking, it is a glass tube of small
bore in which either alcohol or mercury expands and
contracts with the rise and fall of the temperature of
the surrounding medium.

Most Navy thermometers are mercury-filled and
practically all of them use the Fahrenheit (F) scale,
in which the freezing point of water is 32° and its
boiling point is 212°. Temperature in aerology, how-
ever, sometimes is expressed according to the Cel-
sius (C) (formerly Centigrade) scale, in which Or'
freezing point of water is 0° and its boiling point
100° (fig. 17-1).

You might be required sometime to convert a
Fahrenheit reading to Celsius, or vice versa. Figure
17-1 shows that on the two scales there are 5° of Cel-
sius temperature to every 9° of Fahrenheit.

Inasmuch as 32°F is equivalent to 0°C, to change
a Fahrenheit reading to Celsius you first subtract 32°
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CONSTRICTION IN BORE

and then multiply the remainder by 5/9. Say you
want to change 41°F to Celsius. Subtracting 32°
from 41° gives 9°. Multiply 9° by 5/9. and you get
45/9, or 5°C.

To change from Celsius to Fahrenheit, simply
reverse the procedure. First multiply the Celsius
temperature by 9/5, then add 32°. In the previous e:.x-
ample, to change 5°C back to F -onheit, first mul-
tiply it by 9/5 which gives y or 9°. Adding
32' gives you 41° F.

READING A THERMOMETER

A thermometer must be read properly in order to
obtain an accurate result. First, if you must handle it,
be sure that you do not touch the lower part of the
glass containing the alcohol or mercury, because the
heat from your body can affect the height of the
mercury or alcohol column. Make certain that the
top of the column is level with your eyes; otherwise
you will be reading a higher or lower graduation
than the one actually indicated. The top of the
column is in the shape of a curve called a Meniscus.
It is the bottom of this curve that indicates the read-
ing for an 2lcohol thermometer; the top, for a mer-
cury thermometer.

MAXIMUM AND MINIMUM THERMOMETERS

Special thermometers, called maximum and
minimum thermometers, are used to measure the
highest and lowest temperatures reached during a
given period. The maximum thermometer is the
mercury type (fig. 17-2), with a constriction in the
bore designed to permit the column to rise but
prevent it from dropping back again.

The minimum thermometer (fig. 17-3) contains
alcohol instead of mercury, because alcohol freezes
at a considerably lower temperature than mercury.

TOWNSEND SUPPORT

5° ABOVE HORIZONTAL

Figure 17-2.-Maximum thermometer.
5.65(69)A
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Figure 17-3.Minimum thermometer.
5.65(69)B

A small glass indicator follows the meniscus down
the bore. The indicator moves in only one direction
and cannot go the other way if the temperature
should rise. The minimum temperature reached is
indicated by the upper end of the indicator.

MEASURING RELATIVE HUMIDITY

As already mentioned, the amount of water
vapor the atmosphere can hold varies with the tem-
perature. When the atmosphere contains all the
water it can hold for a given temperature, humidity
is at the saturation point, or 100 percent. If it con-
tains 50 percent of what it could hold at that particu-
lar temperature, relative humidity is 50 percent (fig.
17-4).

IF THE AIR COULD HOLD
THIS MUCH MOISTURE

AS WATER VAPOR
AT THIS TEMPERATURE 60°F

BEFORE THE MOISTURE BEGAN
TO FALL OUT AS RAIN, SNOW,

ETC.

THEN-
THE RELATIVE HUMIDITY

OF THE AIR WOULO
BE 100 PERCENT

BUT THE AIR NOW HOLDS
HALF THAT MUCH

MOISTURE

AT THE SAME TEMPERATURE

THEN -

THE RELATIVE HUMIDITY
OF THE AIR IS NOW

50 PERCENT

Figure 17-4.Relative humidity. 69.83

60°F
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PSYCHROMETER

5' ABOVE HORIZONTAL

A psychrometer is simply two ordinary ther-
mometers combined (see figs. 17-5 and and fig. 17 -
7). The bulb of one thermometer is covered by a
water-soaked wick from which the water evaporates
rapidly or slowly, depending on the amount of water
vapor already in the surrounding atmosphere.
Evaporation of water around the wet thermometer
cools it. The amount of cooling, depends on the rate
of evaporation. The reading on the wet bulb :s lower
that reading on the dry bulb except when the hu-
midi ' 00 percent, at which time both readings
coincide. f he difference between the wet-bulb and
dry-bulb readings, when applied to tables developed
for that purpose, results in relative humidity and
dewpoint temperature. The dewpoint is the tem-
perature to which air must be cooled at constant
pressure and constant water vapor content to reach
saturation (100 percent relative numidity). When
air is cooled to its dewpoint temperature, small
water droplets condense on objects, i.e., dew forms.
(See fig. 17-6.)

The dewpoint is computed by using the wet-and
dry -bulb readings and entering the psychrometer
table shown in table 17-1. (More complete tables
may be found in OpNav Instruction P3140.37,
Manual For Ship's Surface Weather Observations.)
Take, for example, a dry-bulb temperature of 60°F
and a wet-bulb temperature of 50.5°F. The dif-
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Figure 17-5.Psychrometer. 69.84

ference between the two readings is 9.5°F. This dif-
ference is called the depression of the wet bulb.

To compute the dewpoint, enter the table with
the wet-bulb reading (50.5°F). Read across the top
of the table to the proper depression column
(9.5°F). Read the dewpoint temperature (42°F)
directly from the intersection of the temperature
row and the depression column.

SUPPOSE THERE IS
THIS AMOUNT OF
MOISTURE IN THE AIR

NOW

cee o

O 0 e
eee

e 450.

BEING HELD AS
WATER VAPOR
AT THIS
TEMPERATURE

609,

IF THE TEMPERATURE
DROPS TO

SATURATION OCCURS
DROPLETS OF MOIS-

TURE MAY FORM

66,t)
0,?°K1

t.

42 IS
THE DEWPOINT
TEMPERATURE

42.F

U

Figure 17-6.Dewpoint. 69.85
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Sling Psychrometer

A sling psychrometer (fig. 17-7) sometimes is
used to speed A_ the process of getting accurate wet-
and dry-bulb readings. The sling psychrometer can
be whirled around so as to rapidly bring the wet bulb
into contact with a great volume of air. This contact
with air accelerates the evaporation rate. The person
using the sling psychrometer should face the wind,
and should shield the installment as much as possible
from the direct rays of the sun. Whirling should not
be too rapid, because centrifugal force might dis-
place the mercury columns in the thermometers.
The whirling should be repeated until no further
change can be detected in the wet-bulb reading.

"WET BULB" EYELET FOR
THERMOMETER SLING MOUNTING

,*DRY BULB'
THERMOMETER

SWIVEL

SLING GRIP

ido ,Lo .io

Figure 17-7.Sling psychrometer. 5.65(69)C

ATMOSPHERIC PRESSURE

SNAP UNK,

The layer of atmosphere that surrounds us exerts
a pressure of approximately 15 pounds per square
inch at the earth's surface. As mentioned earlier, the
weight of the atmosphere varies with the presence of
water vapor as well as with temperature and hei.Aht
above the earth's surface. Variations in atmosph is
pressure are measured by an instrument calk a
barometer. The Nay/ uses two types of barometers:
mercurial and aneroid.

MERCURIAL BAROMETER

In the merc;,rial barometer, a glass tube more
than 30 inches long and open at one end, is filled
with mercury and set with its open end down in a
cistern containing the same element. The mercury in
the tube drops until it balances the pressure exerted
by the atmosphere on the mercury in the cistern.
(See. fig. 17-8.)
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THERMOMETER

Figure 17-8.Mercurial barometer. 69.86

fo measure atmospheric pressure accurately,
using a mercurial barometer, three corrections must
be applied to the readings obtained. The corrections
(for height above sea level, gravity, and tempera-
ture) are found in tables 11, 12, and 13, respective-
ly, of American Practical Navigator.

ANEROID BAROMETER

The aneroid ("dry" or "no fluid") barometer
(fig. 17-9) needs no correction except for altitude. It
contains a small metallic cell, called a sylphon cell,
which encloses a partial vacuum. As atmospheric
pressure increases, the sylphon contracts; as pres-
sure decreases, it expands. As the sylphon expands
and contracts, it communicates motion to an in-
dicating pointer on a graduated scale.

A stationary needle on the aneroid barometer
may be fixed at any point so as to show the tendency

224

Figure 17-9.Aneroid barometer. 69.87

(rise, fall, or steadiness) of the barometer since the
last reading.

Mercurial-Aneroid Comparison

Barometers may be graduated in either inches of
mercury or millibars (mb). Both inches and millibars
are linear measurements of the height of the mercu-
ry column supported by the atmosphere at a given
time. The average atmospheric pressure at the
earth's surface is 29.92 inches or 1013.2 millibars.
Figure 17-10 shows comparative readings on the
inch and millibar scales.

Although mercur!al barometers may, by using a
vernier, be read to the nearest 0.002 inch and ane-
roid barometers normally can be read no closer *',an
0.01 inch, aneroid barometers are the standard ides-
sure-indica inctrument aboard clip zoo! c! type
of baromete, at Quartermasters will :counter
most frequently

The accura:, properly adjusted aneroid
barometer may be as close as 0.67 mb and is com-
parable to that of a mercurial barometer. Moreover,
the aneroid barometer is free of the numerous cor-
rections that must be applied to the mercurial
barometer.
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Figure 17-10.-Inches and millibars. 69.88

SIGNIFICANCE OF ATMOSPHERIC PRESSURE

A chart of the atmospheric pressure over a large
area of the earth's surface at any giver time tells you
which way different air mas.. are moving. Some air
masses originate in the cold polar regions; some, in
the tropics. By the time they reach you, some air
masses have moved over vast bodies of water (called
maritime air masses). Others (called continental air
masses) have grown up over more or less dry land.
Figure 17-11 pictures this distribution of air masses.

Air masses carry along with them the charac-
teristics of the areas they crossed. When distinctly
different air masses collide; or just rub elbows, at-
mospheric disturbances mark the boundary between
them. This boundary is known as a front.

PRESSURE AREAS

The atmosphere can be disturbed in other ways,
of course, but frontal storms, which usually are quite
violent, can be predicted from a chart of the pres-
sure systems. Figure 17-12 shows the three types of
frontal systems on a weather map.

Atmospheric pressure is reported in pounds per
square inch (psi), atmospheres, bars, or millibars.
One atmosphere equals 14.696 psi, a bar equals
slightly more than 0.98 atmosphere, and a millibar
(mb) equals 1/1000 of a bar. On weather charts
pressure usually is il.;,iiated in millibars (fig. 17-12 ).
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PRESSURE:::
CENTERS

Figure 17-12.Sample weather map showing
58.97(69)B

Isobars never join or cross. Some may run off the
chart, but others may close, forming irregular ovals
that define the areas of highest and lowest pressure
(fig. 17-15). Air (wind) flows from high-pressure
areas to low-pressure areas.

frontal systems.

The lines shown in the figure are drawn through
points of equal pressure and are called isobars.

Assume, for example, that barometric pressure is
the same in Chicago, Milwaukee, and St. Paul. An
isobar is drawn through these and other points of
equal pressure (fig. 17-13). Usually, 51obars show
equal differences in pressure, four millibars for ex-
ample, and frequently isobars do not pass through
reporting stations (fig. 17-14),

AN ISOBAR IS A LINE DRAWN ON A WEATHER CHART.

AT ALL PLACES ALONG AN ISOBAR. THE
ATMOSPHERIC PRESSURE IS THE SAME.

ST PAUL

982.1

932.1

982.1

MILWAUKEE

CHICAGO

Figure 17-13.Reports of pressure at three
adjacent points, showing an isobar. 69.89
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(ADJACENT ISOBARS SHOW THE
PRESSURE GRADIENT

ST.1PAUL

LOWER982.1 -
PRESSURE
HERE

MASON CITY

987.1

ANTHON

990.5
9.,LOGAN

_2.2

liGEHSESRUR E
HERE rj

983.7 \\,

MADISON
MILWAUKEE

982.1

1 ,

CHICAGO
MOLINE_iNE 982.1
987.1

NOTE THAT ALL THE STATIONS REPORTING WEATHER CO NOT
NECESSARILY FALL ON AN ISOBAR

Figure 17-14.Plotting isobars.
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ISOBARS
NEVER JOIN
OR CROSS

THEY ARE
cD CONTINUOUS LINES

ENCLOSING A CENTER
1010.8

1015.9
THEIR SHAPES WRY GREATLY

Figure 17- 15.Shapes of isobars. 69.91

The strength of the wind depends upon two fac-
tors: the amount of difference in pressure (gradient)
and the distance of high-pressure area (high) from
the low-pressure area (low). The greater the
gradient and the nearer the high to the low, the
stronger the wind. Thus, isobars can give a rough in
dication of the amount of wind. The closer an isobar
is to another, the stronger the wind in that area.

In figure 17-14, the isobars represent pressures
of 992.2 mb, 987.1 mb, and 982.1 mb. The dif-
ference in pressure is called a pressure g-,dient, and
air moves from higher to lower pre:, To state it
another way, variation in pressure from place to
place (due to uneven distribution of temperature or
other causes) gives rise to a horizontal pressure
gradient, producing the horizontal movement of air
called wind.

Widely separated isobars indicate tizht winds:
isobar closer together mean greater wind velocity.
The spacing and shape of isobars are seen in figure
17-15, which also shows 'now complete isobars are
formed. They're always drawn as smoothed-out
curves, usually making irregular ovals about the
high- or low-pressure center.

Referring again to figure 17-14 you can see that
only part of each isobar (the upper right portion of
the oval) appears in the diagram. In this pressure
system the area of greatest pressure is at the system
center. This high-pressure area is also called a high
or an anticyclone. If the pressure should be 992.2
mb at Chicago, 987.1 mb at Moline, arid 982.1 mb at
Logan, the area of lowest pressure would be in the
vicinity of Logan. This area would be a low, or a
cyclone.

AIR IN MOTION

In a high-pressure area, the air at the center flows
outward. In a low, the air flows inward. This flow is
not, however, strictly outward or inward. The earth's
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rotation deflects the air, so that in reality it flows
more or less tangent to the isobars. as in firs-e 17-
1 6.

In the. northern hemispi- .re this almost circular
movement of the air is clocK,dise and away from the
center of a high, but counterclockwise and toward
the center of a low. In the southern hemisphere. the
reverse movement occurs.

The little symbols that cross the isobars in figure
17-16 indicate wind direction and velocity. They're
like arrows except that they have no head and only
half a tail. The long arm of each symbol po.nts, like
an arrow, in the direction of the wind flow. Some of
the symbols have onc tail ...;ather, some two, and
some three. Each long feather represents 10 knots of
wind; each short feather, S knots. Thus, an arrow
with one long and one short feather would indicate
:.rind velocity of 15 knots; an arrow with four long
feathers would indicate 40 knots of wind.

The flow of air is influenced not only by the pres-
sure and the earth's rotation but also by friction
against the earth's surface. This friction, which slows
down air motion, is greatest over land areas, espe-
cially when. there is either abrupt mountainous ter-
rain or gradual land slope.

Whereas the air within the low or the high rotates
as just described, the whole body of air a:so moves.
_onsider the weather charts for several days in a
row. On the first day L. low may appear over the

NORTHERN HEMISPHERE SOUTHERN HEMISPHERE

ALL WIND BARBS sN NORTH ALL WIND BARBS IN SOUTH-
ERN HEMISPHERE 'SHOULD ERN HEMISPHERE SHOULD
BE FLAWING LIKE '1'; ;is. BE FLOWING LIKE THIS

CYCLONE CYCLONE

ANTI-GYGLONE

Figure 17-16.Wind flow around high- and low-
pressure areas. 69,92
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Pacific Coast region. The chart for the next day
probably shows it somewhere in the Rocky Moun-
tain region. A day or two later it may be over Arkan-
sas. If it has not broken up by this time, it moves on
eastward and northward, and eventually dissipates
over the North Atlantic. All lows in the United
States do not follow this same track, however. Some
lows come up from the We In-dies, as you will see
presently.

TROPICAL CYCLONE

You may have thought of a cyclone as being al-
ways a violent windstorm. Meteorologists use this
term for any low-pressure area. The furious, destruc-
tive disturbance (called a typhoon in the Orient, and
a hurricane in the West Indies) is referred to some-
times by weather experts as a tropical cyclone.

Fully developed, the tropical cyclone consists of
a well - defined area, more or less circular in shape,
throughout which the atmospheric pressure
diminishes rapidly on all sides toward the center.
The rate of decrease in pressure is, in the most
severe storms, 0.01 or even 0.02 inch for each mile
of approach to the center.

Within this area the winds blow with great force.
Rainfall is very heavy, especially toward the center.
The motion of the air suggests on a gigantic scale the
path followed by water escaping from a circular
basin through a central opening in the bottom.

40

30

70

20'

IN HIGH LATITUDE
veLocirt APO RION

20 m 30 MILES PER HOUR

1

t

.KAVANA

n'tt
14., --erivb

-54
v. N\

r.--11.4111N`<4/. / <".,SI,*
4 ,,\,"\--....\\

,..3-0741- \i,,ORT

/BERNLIOr

IN MIDDLE LATITUDES
STORM RECURVING
VELOCITY ALONG PAIN

5 TO 10 NILES PER HOUR

JAMAICAC3
IN LOW LATITUDES
VELOCITY ALONG PATH-- f

ABOUT IT MILES HOUR ""

II

It

it

40'

80 70

Figure 17-17.Track of a tropical cyclone
originating in the West Indies. 58.94

3

Winds circulate counterclockwist; around the center
in the northern hemisphere, clockwise in the
southern hemisphere. At the center itself (the so-
called eye of the storm ) the sense canopy of cloud
that overhangs the rest of the storm al-ea is pierced.
and calm or light air prevails, but the sea here is
usually very heavy. This eye ranges from 7 to 20
miles in diameter.

Tropical cyclones occur in the North Atlantic,
the North and South Pacific, and the Indian Ocean.
Due to the proximity of the African and South
American land masses, the Soeth Atlantic is free of
such disturbances. Thc: track of a tropical cyclone in
the northern hemisphere is a line running first west-
ward from the point of origin, then curving toward
the north, and finally recurving to the northeast. By
this time it probably has reached the middle latitude,
but beyond this point it usually loses its force and is
spent. Such a track is diagrammed in figure 17-17.

The clockwise movement of air around a low in
the southern hemisphere produces a corresponding
reversal of the storm track in that region. The dia-
gram in figure 17-18 illustrates this point.

0C

loos

20°S

30°S

I 80° W I70°v4

mow 170°W

Figure 17-18.Track of a tropical cyclone in the
South Pacific. 58.95
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KEEPING TRACT' -II' THE WEATHER

The weather observe. `ieet of the deck log
contains weather data net.. for making log en-
tries. Detailed instructions for making entries in the
weather observation sheet are contained in t!--c
Manual for Surface Weather Observations. Op-
Navinst P3140.37( 1. Use this instruction-don't
make up your own rules.

When the synoptic observations have been taken
and recorded in the weather observation sheet, they
must be radioed to Fleet Weather Centrals. Before
the synoptic observations are sent, however. they
must be put in proper message format. The coding
system employed also can be found in the Manual
For Surface Weather Observations. The message con-
sists of five-digit groups, preceded by the message
classification and the word "ship." When ice is ob-
served, the plain language word "ice" must be in-
serted before the ice group. The coded groups may
be taken directly from the synoptic observations
table of the weather observation sheet. (A sample
weather observation sheet is shown as figure 4-2 in
this book.) The text of a sample weather message is
as follows:

ITr UNCLAS SHIP 99185 70654 19094 20812
98011 16224 25500 62710 82625 01(20
12605 3////riT

On larger ships an Aerographer's Mate usually
has elaborate equipment for weather observations.
He draws up complete weather charts, which require
special technica' knowledge and familiarity with
weather codes. Y ou cannot be expected to make up
one of these complete charts, but you must be able
to assist the OOD and the navigator in intelligent ob-
servajons of the weather.

The shortest route to a reliable prediction of bad
weather is to keep a close and accurate record of at-
mospheric pressure and wind. You won't hit it on
the nose every time, but frequently you won't be far
off. The low-pressure area (cyclone) carries bad
weather around with it, from a light storm-with only
mild precipitation and wind-to the furioti:.. tropical

clone. Usually it is good practice to keep away
from the center of a low. To do so, you must know

) whether you are moving from higher pressures
to lower pressures, and (2) which way the center of
the low is moving.

When tegular radio weather reports are
received, you can plot the pressure picture on a
chart. Even if you Twist depend on your own obser-
vations, however, you can get a fairly reliable indica-
tion of what lies ahead.
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During the day the pressure- indicating 71-:edle of
your barometer rises and falls twie- Thi s ari-ition is
callci,7 diurnal (daily) change. anc3 Is a nor teal condi-
tion of the atmosphere due to heating and cooling of
the earth's surface. Because of the changing pre,,-
sur--:... quite a mass of figures on preisure accumulates
in your deck log. It's difficult to b;:sc a prediction on
these long lists of numbers. But wit:;' simple c.n.,ph.
such as that in figure i7-I ;. you nave a pictorial
view of the daily pressure change.

If you take the graphs for successive days, you
can tell, by comparing the pressure for the same
hours on different days, whether the trend is toward
higher or lower pressure. Another indication of the
approach of a low-pressure area is a continuous
lowering of pressure at the time of day when you
know it should be rising.

But, assuming that you co-Ainually have ob-
served lower readings on your barometer, do you
know whether you are (1) within a high-pressure
area, moving away from its center, or (2) within a
low-pressure area, moving toward its center? The
fact is, it doesn't matter too much. So long as you
kn6w that the pressure is going down, you are
forewarned. Should you ad ise the OOD? Yes. Most
OODs desire to be -noti: ed of changes in the
barometer even if the ch is not an indication of
anything serious. Now figure 17-15 that the
isobars are farther apart in a -igh than in a low. This
spacing means that the rate of change (the gradient)
is gradual in the anticyclone but more abrupt in the
cyclone, which may be a hint of what is happening.
When the barometer needle dives sharply, you know
you're in the immediate vicinity of a low, and you
should notify the OOD to that effect at once. The
faster the pressure drops, the more certain it is that
you are headed for the center of a low.

WIND

As you approach the center of a low - pressure
area, the winds become stronger. Both wind velocity
and wind direction are significant factors. Quarter-
masters must be able to compute the direction and
velocity of the true wind from the information at
hand.

FINDING TRUE WIND

When there is no wind-measuring equipment
aboard, the wind direction and speed must be ob-
tained by various means. When the sea condition
can be observed, the Beaufort scale of wind should
be used to estimate the windspeed. The srted is
determined by the size and character of the waves
that are running with the wind. The Beaufort scale of
wind appears in table 17-2. Wind direction can be
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Table 17-2.-Beaufort Wind Scale and
Correlative Sea Disturbance Scale 69.133

Beau-
fort
No.

Knots Descripti '
terms Sea criterion 1939 (provisional)

Approx. eruivalent sea dis-
turbance s_ ale in open sea

Code
Fig.

Descrip-
tion

Mean
ht. of
waves
in feet

0 Less than 1. Calm . Sea like a mirror . 0 Calm
(glassy). -

1 1-3 Light air . Ripples with the appearance of
scales are formed but without
foam crests .

1

Calm
(1-ppled) 1,2

2 4-6 Light
breeze .

Small wavelets, still shcrt but
more pronounced, crests have
a glassy appearance and do not
break .

3 7-10 Gentle
breeze .

Large wavelets. Crests begin to
1-;teak. Foam of glassy appear-
ance. Perhaps scattered
whitecaps.

2 Smooth
(wavelets)

2-1/2

4 11-16 . . . Moderate
breeze .

Small waves, becoming longer;
fairly frequent whitecaps .

, Slight . 5

5 17-21 . . . Fresh
breeze ,

Moderate waves, taking a more
pronounced long form; many
whitecaps are formed (chance
of some spray).

4 Moderate. 9

6 22-27 . . . Strong
breeze .

Large waves begin to form; the
white ioani crests are more
extensive everywhere (prob-
ably some spray) .

5 Rough . 14

7 28-33 . .. . Moder2:e
gale .

Sea heaps up and white foam from
breaking waves begins to be
blown in streaks along the
direction of the wind. (Spray
begins to be seen) .

6 Very
rough .

19

8 34-40 . . . . Fresh
gale 1 .

Moderately high waves of greater
length; edges of crests break
into spray. The foam is blown
in well-marked streaks along
the direction of the wind.

7 High . 25

9 41-47 . . . . Strong
gale .

High waves. Dei:,se streaks of
foam along the direction of the
wind. Sea begins to roll. Spray
may affect visibility .

7 31

230



CHAPTER 17-WEATHER

Table I 7-2.-Beaufort Wind Scale and
Correlative Sea Disturbance Scale-Continued.

69.133

Beau-
fort
No.

K.noIs Desr ' -ptive
t; zir.,..:

1

i

Sea criterion 1939 (provis nal)

..4prox.equivalent Sea Dis-
turbaxe scale Liopen sea

Code
Fig.

Descrip-
tion

Mean
ht. of
waves
in feet

10 48-55 . . . . Whole
gale .

Very high waves with long over-
hanging crests. The resulting
foam in great patches is blown
in dense white streaks along
the direction of the wind. On
the whole the surface of the
sea takes a white appearance.
The rolling of the sea becomes
heavy and shocklike. Visibility
is affected .

8 Very high . 37

11 56--...3 . . . Storm . Exceptionally high waves. (Small-
and medium-sized ships might be
for a long time lost to view be-
hind the waves.) The sea is com-
pletely covered with long white
patches of foam lying along the di-
rection of the wind. Everywhere
the edges of the wave crests are
blown I froth. Visibility affected.

9 Phenomenal 45 or
more

12 Above 64 . . Hurricane . The air is filled with foam and
spray. Sea completely white
with driving spray; visibility
very seriously affected.

9
-

. . . .

29.89
29.88
29.87
29.86
29.35
29.84
29.83
29.82
`i.9.8 I
29.80

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2
111111604Mial P 11.M.....2./11M...-NIMMIN MIMI MI MENEMINONIIIIIIMININ IMINIMpullWAI SAail Minn

NI MIMIIIEA wom-di mill
Figure 1 7-19.-Hourly pressure readings showing

diurnal change. 69.93
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obtal: y observing the direction f.-om which rip-
ples and small wavelets are coming, because they
run with the wind. The directi,-;,, -,:sf the wind may
also be determined by taking a ',earing on wind
-streaks- if the wind is strong enough to produce
these streaks. This procedure either gives the
direction of the true wind or its reciprocal. Wind
streaks are readily observed for windspeeds in ex-
cess of 20 knots, and experienoed observers can
distinguish wind streaks with windspeeds as !ow as
12 knots. When the true wind direction cannot be
obtained in this manner, you should use the
procedure described next.

When the surface of the sea cannot be observed,
the true wind can be determined from the apparent
wind as follows:

1. By observing the effects of the wind on the
ship's flag, smoke, or rigging, estimate the apparent
wind direction to the nearest 10° off the bow of the
ship, and apparent windspeed to the nearest 5 knots.
(See table 17-3.) If the ship has an anemometer, the
speed of the apparent wind may be determined from
it.

2. Using the ship's course and speed and ap-
parent wind direction and speed, construct a vector
diagram, or use the maneuvering board method to
find the true wind.

On vessels equippek" wi'r, an anemometer (fig.
17-20), the instrument itl,elf is fixed somewhere

. I
11,7 K 5.1: K, k

Figure 17-20.-Anemonieter. 69.94

aloft-usually at the masthead. The wind Wows into
metal cups attached to the ends of arms. The
whirling cups revolve a spindle, communicating vrith
a synchro repeater on a pilothouse or charthouse
bulkhead. Figure 17-21 shows one type of synchro
repeater.

The upper dial of the repeater is graduated in 10°
intervals and shows the apparent relative direction

Table 17 -3.- Apparent Windspeed 69.134

Speed (knots) Indication

Less than 1

1-3

4-6
7-10
11-16

17-21

22-27
28-33

34-40

Cairo; smoke rises ver-
tically.

Smoke drifts from fun-
nel.

Wind felt on face.
Wind extends light flag.
Wind raises dust, cin-

lora, loose paper, and
the like.

Wind waves and snaps
flags briskly.

Whistling in rigging.
Inconvenience felt walk-

ing against wind.
Generally impedes

progress.

232



CHAPTER 17WEATHER

Figure 17-21.Synchro repeater showing
apparent wind velocity and direction. 7.148

from which the wind is blowing. In this illustration
the direction is 287°.

The lower dial indicates the apparent windspeed
(true windspeed when the ship is stationary). The
windspeed dial in the illustration shows 87 knots..
This reading means that the force exerted by 87
knots of wind is whirling the anemometer cups. This
apparent force and direction of wind is the result of
the true wind plus the movement of the ship and is,
therefore, called resultant wind.

Both factors (velocity and direction) must be
corrected in order to determine the true wind. It's all
done by vectorslines that represent direction and
speed.

Suppose your gyrocompass and electromagnetic
log dial tell you that your ship is headed on a trui,
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VECTOR FOR

HEADING
000'

SHIP'S MOVEMENT VECTOR FOR

SPEED
10 KNOTS

FROM
000'

SHIYS WINO

VELOCITY
10 KNOTS

KNOT)

Figure 17-22.Ship's wind. 69.95

course of 000° at a speed of 10 knots. Take a piece
of paper and draw a line for a heading of 000°. Make
1/4" equal 1 knot. This line will then be 2 1/4 inches
long. Your vector should look like the one at the left
in figure 17-22, though the scale there is smaller
than the one you are using.

That vector at the right in figure 17-22 is the
"ship's wind." Even if the air were motionless in
the vicinity of your ship, on deck you still would
feel a "wind" blowing if your ship moved at 10
knots. That would be the wind created by the ship's
movementthe "ship's wind."

In your diagram, this vector is the on,-, to usenot
the one giving the ship's course.

The ship's wind plus the true wind (which you do
not yet know) combine to produce a resultant wind.
Suppose your synchro repeater dial shows a wind
direction of 054° and a velocity of 17 knots, as seen
on the synchro repeater in figure 17-23. How about
a vector for this example?

RESULTANT WIND
DIRECTION 054°

VECTOR FOR
RESULTANT op
WIND

1 C

c,

st,4

<t

VELOCITY
17 KNOTS

Figure 17-23.Synchro repeater dial and wind
vector. 69.96



A

B

Figure 17-24.Parallelogram showing ship's
wind, apparent wind, and true wind. 69.97

You know the direction in which the line should
point, but how long should you make it? Using the
same scale as for ship's wind, the line will be 4-1/4
inches long. It is shown in the lower part of figure
17-23.

Figure 17-24 shows all the elements of a wind
problem. You cannot actually solve problems in this
manner because in the beginning you don't know
line B (true wind). What you do know are lines A
(ship's wind) and C (resultant wind). Here's the easy
way to determine line B. Draw the two known vec-
torsresultant wind and ship's wind (fig. 17-25).
Next, draw the triangle's third side (the broken line
in part A of fig. 17-26). This side is all right for
velocity of the true wind, but what is the direction?
Complete the parallelogram, making certain that the
vector for resultant wind forms the diagonal. The
result will be as in part B of figure 17-26. The true
wind is the other side of the parallelogram.

Answer: True wind is from 090° at 13 3/4 knots
(the line being 3-7/16 inches long). You can be sure
of the direction of the true wind because all three
vectors start from the same point and fan out away
from that point.

FROM 054°
17 KNOTS

FROM 0',10°
10 KNOTS

Figure 17-25.Radial vectors of ship's wind and
relative wind. 69.98

A

TRUE WIND
090'14 KNOTS

K

B

Figure 17-26.Parallelogram completed from
radial vectors. 69.99

You won't always get right angles in your paral-
lelograms. Take a look at a few samples of other
ships' winds and resultant winds (fig. 17-27). It's ob-
vious, in the second (middle) example, that you
must be careful when the known vectors are almost
reciprocals (opposite one another). Be sure to use
parallel rulers when drawing your diagram, and use a
large scale. If the scale is too small, your third vector
might be inaccurate.
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T

R RESULTANT WIND TTRUE WIND S SHIP'S WIND

Figure 17-27.Examples of wind vectors used for
converting resultant to true wind. 69.100

The general accuracy of a computed wind
problem may be checked easily by means of the
rules given here. If the solution 'o a wind problem
violates any of these rules, the solution is wrong and
should be reworked.

1. The true direction of the wind is always on the
same side of the ship as the apparent direction, but
farther from the bow (port or starboard) than the
apparent direction.

2. The true speed of the wind is greater than the
apparent speed whenever the apparent direction is
abaft the beam.

3. The true speed of the wind is the same as (or
less than) the apparent speed whenever the true
direction is forward of the beam.

Ca 9
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True windspeed and direction may also be deter-
mined by using a maneuvering board. That method
of determining true wind is explained in chapter 18
of this book.

CLOUDS

The atmosphere always containsin greater or
smaller amountstiny particles, such as dust from
roads, desert sand, plant pollen, salt particles from
oceans, and factory smoke. These fragments are
hygroscopic nucleithe term means "particles that
readily absorb moisture." A cloud is merely a mass
of hygroscopic nuclei that have soaked up moisture
f-o m the air.

The heat generated by the sun's energy causes
earthbound moisture to evaporate (turn into water
vapor). Water vapor is one of the gases that make up
the atmosphere. Water vapor is lighter than air, thus
it rises. If the air it passeg into is cold enough, the
vapor condenses, that is, it turns back into moisture.
The water droplets that result from this process cling
to the hygroscopic nuclei. Many of these water-
soaked nuclei bunched together form a cloud. Fog is
the same in princip!.e, but it's a cloud on the ground.

Changes in atmospheric conditions account for
the many different shapes of clouds and for their
presence at various altitudes. Formations of the
clouds give a clue concerning the existing forces at
play in the atmosphere. That's why you must keep
an accurate record of clouds in the deck log.

Figure 17-26 shows you the type of clouds you
may expect to see at different altitudes. The sky in
figure 17 -78 shows more cloud types than actually
appear in the sky at any one time. Careful study of
this imaginary sky will teach you levels at which
these general types of clouds ordinarily appear. Note
the altitude scale along the right margin of the pic-
ture, and the "mean level" of clouds (discussed
later). Individual views of these types, along with
some of their variations, are depicted in figures 17-
29 through 17-39 and 17-43.

CLOUD FORM NAMES

To aid in identification, the following list corre-
lates cloud pictures with their names, and gives a
brief comment on each cloud type. The numbers in
the list refer to the inset numbers of figure 17-28.

* Number 1 (stratus) might very well be a fog,
because fog and very low stratus are similar (fig. 17-
29),

* Number 2 (nimbostratus) is not very distinct in
the picture. Such a cloud is no more diStinct in reali-
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Figure 17-28.An improbable sky. 69.101

6M1

4mi.

2mi.

1mi.

ty. It is a low-hanging, dark, shapeless mass (fig. 17-
30 ).

* Number 3 (fractocumulus) and fractostratus
(not shown) are simple, brokenoff bits of the bask
stratus and cumulus forms (fig. 17-31).

Figure 17-29.Stratus. 69.102
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Figure 17-30.Nimbostratus. 69.103

Figure 17-31.Fractocumulus. 69.104

Figure 17-32.Altostratus. 69.105

Figure 17-33.Altostratus opacus. 69.106

* Number 4 (cumulus humilis) and No. 5 (cumu-
lus) have countless variations between them. Figure
17-38 pictures a cumulus humilis cloud.

* Number 6 (altocumulus) and No. 7 (stratocu-
mulus) are easy to recognize in real life. Figure 17-
34 shows an altocumulus sky.

* Number 8 (altostratus) is pictured in figure 17-
32.

* Number 9 (cirrostratus) is shown in figure 17-
36.

* Number 10 (cumulonimbus) is not the fully
developed form of this type, but it is "on the way."
This cloud might become like the one in figure 17-
39. A row of cumulonimbus clouds (defined anvil
tops) along a cold front is shown in figure 17-43.

* Number 11 (cirrocumulus) is shown in figure
17-37.
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Figure 17-34.Altocumulus. 69.107
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Figure 17-35.Cirrus. 69.108

* Number 12 (cirrus uncinus) and number 13
(ciii us filosus) appear in figure 17-35.

CLOUD FAMILIES

Clouds may be divided roughly into four families.
This grouping is on an altitude basis, with one excep-
tionfamily D. Note in the cloud form names that
cumulus and stratus are used for clouds at all levels.

Family Ahigh clouds (mean lower level 20,000
feet)

Cirrus
Cirrocumulus
Cirrostratus

Family Bmiddle clouds (mean upper level
20,000 feet; mean lower level 6500 feet)

Altocumulus
Altostratus

Family Clow clouds (mean upper level 6500
feet)

Stratus
Stratocumulus
Nimbostratus

Family Dclouds with vertical development
(usually low clouds, but observed all the way from
1600 feet to the upper levels of cirrus)

Cumulus
Cumlonimbus
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Air

4C111.1.,

Figure 17-36.Cirrostratus. 69.109

It may help you to know that cumulus means ac-
cumulated; a cumuNs cloud is a lumpy cloud.
Stratus means straight or flat. No lumps appear in
these clouds. Note that both flat and lumpy clouds
appear at all levels.

Now for an introduction to cloud recognition,
starting with low-lying clouds and working upward.

From the surface of the earth, stratus clouds ap-
pear to be gray. In fi lure 17-28, the cloud rests on
the top of a small island, which is characteristic.
Often when stratus breaks apart, you see clear, blue
sky above. If there is precipitation from such clouds
(that is, if the water droplets grow large, and heavy
enough to fall), a fine drizzle results. Stratus may
settle and become fog, just as fog may lift and
become stratus.

The nimbostratus (fig. 17-30) is the well known
rain cloud. It is a dark, shapeless mass that brings
with it continuous precipitation, heavier than driz-
zle, but not torrentialjust a steady rain. If the
barometer rises and wind shifts while this cloud is
present, you can expect dearer weather ahead.

The stringy, detached wisps of cloud that lie
under stratus or nimbostratus are called "scud" or
"scud clouds." Their official name is fractostratus.
If they seem to have some "body," they are referred
to as fractocumulus.

Of the middle-cloud family, two kinds of altos-
tratus are shown in figures 17-32 and 17-33. Altos-
tratus clouds frequently precede rain by a few hours.

Altocumulus clouds (fig. 17-34) look like flat-
tened globular masses. They usually are large and
are grouped together, often so closely that their
edges appear to touch. If these clouds are followed
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Figure 17-37."Mackerel sky" cirrocumulus.
69.110

by cirrocumulus (fig. 17-37), get ready for a thun-
derstorm.

In the high cloud family are ice-crystal clouds.
Certain types of high (cirrus) clouds are referred to
as "storm banners" of the wind-swept regions of the
upper atmosphere.

The cirrus forms are delicate, threadlike, and
silky in structure. The harmless kind appear as iso-
lated, scattered tufts, as thin lines drawn across the
sky, or as branching feathery patches ending in
hooks. But cirrus clouds that come in long, parallel
bands are the first warning of a severe storm. Figure
17-35 shows cirrus of the harmless variety.

Cirrus uncinus is harmless when it appears alone,
But when it comes along with cirrocumulus, a storm
is probably brewing.

When cirrostratus appears no more than a .few
hours after one of the types of cirrus, there's a strong
probability of rain within the next 24 hours. Cirros-
tratus is a thin, whitish veil that does not blur the
outline of the sun or moon, but usually gives rise to a
halo. Figure 17-36 shows this type without the halo.

The fish-scale appearance of cirrocumulus is the
familiar "mackeral sky". These clouds are not al-
ways as shown in figure 17-37. Sometimes there is
more regularity to their arrangement, but you always
see the ripples.

Stratus, altostratus, and cirrostratus have almost
no vertical development. (Vertical development
means "growing tall"starting at one level and build-
ing up to a higher level.) Stratocumulus, altocumu-
lus, and cirrocumulus, being lumpy, do have some
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Figure 17-38.Cumulus. 69.1 I I

vertical development, but they are chiefly recog-
nized by the layerlike arrangement of their lumps
lying more or Less horizontally in the sky. Family D,
clouds with vertical development, which exist at all
levels, are distinguished by their vertical measure-
ments.

In a sky that is otherwise perfectly clear and blue,
you may see detached clouds like those in figure 17.
38. These clouds are cumulus humilis, the cumulus
clouds of fair weather. Their undersurfaces are
usually flat; their tops are somewhat rounded, but ir-
regular. It is not' unusual to observe them associated
with stratocumulus.

When you see cumulonimbus in the making, a
violent disturbance is brewing. This type often forms
in the lower levels of the atmosphere and towers,
when in full bloom, the level where cirrus clouds are
seen. Figure 17-39 shows a characteristic cumu-
lonimb,ts. This clod is a r eril to aviators because in-

4

Figure 17-39.Cumulonimbus. 69.112
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side the cumulonimbus the air is in constant turmoil.
When the cloud "opens up," the storm is of the
cloudlyarst variety. The precipitation may be rain,
snow, or sleet. Thunder and lightning can almost al-
ways be expected.

FOG

Fog at sea is frequently formed through the
process known as advection (moving forward). If
warm air that passed over warm water moves to an
area where the water is colder, fog is likely to
develop in the latter region. Because the tempera-
ture of sea water is fairly uniform within a large area,
fog often lasts for many days and nights at sea.
Should the clouds at higher levels break up and per-
mit the sun to heat the water noticeably, the air-
borne water droplets evaporate, and the fog
vanishes.

The great fog banks of the North Atlantic, as well
as those around the Aleutians, demonstrate what
can happen when two adjacent bodies of water have
markedly different temperatures. In the vicinity of
Newfoundland, warm air that has passed over the
warm Gulf Stream quickly turns to fog when it
strikes the inshore current of very cold water that
flows southward along the coastline.

Off Alaska, the same situation prevails when the
air from over the warm Japanese stream (Kuroshio)
comes in contact with the cold southward flowing
waters of the Bering Sea (Oyashio).

Figure 17-40 gives you an idea of the
mechanisms of fog formation and fog dissipation.
Along coastlines there are special conditions.
Onshore winds blow warm, moist air inland from the
ocean. The waters adjacent to the coast are usually
colder than those farther offshore. So, as you can see
in figure 17-40, at night an onshore wind lays down a
thick blanket of fog that often extends some distance
inland. The fog hangs on until the sun heats up the
land enough to evaporate the droplets, or until an
offshore wind drives the fog blanket away.

How can you tell when a fog is on the way, or in
the process of formation? Remember, the difference
between the temperatures shown by the wet bulb
and the dry bulb of the psychrometer, called wet-
bulb depression, is your fog indicator.

In general, fog forms when the depression is 4 or
less. (When the wet- and dry-bulb temperatures are
the same, tin: fog eventually turns into rain.) A con-
tinuous record of the wet-bulb depression serves as a
fairly reliable predictor of fog.

DIA R EC TION OF

IR MOVEMENT
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Figure 17-40.How coastal (advection) fog
forms and how it is dissipated (a) by day when the

ground is warm, and (b) by night when the ground is
cold. 69.113

FRONTS

Fronts are the weather systems that are popularly
called waves. A cold wave is actually a front, very
much like the fronts in theaters of war. Along the
front, two air masses of widely different charac-
teristics fight a battle for supremacy. Usually the
colder of the two masses, being heavier,
predominates, pushing the warm air ahead of it.

The warm air that is moving ahead of the cold
front eventually comes in contact with air of a lower
temperature. Because the warm air is not heavy
enough to push the cold air out of the way, it rides
up over it (fig. 17-41).
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Figure 17-41.The cold front part and the warm
front part of a frontal system. 69.114

A cold front or a warm front may extend for hun-
dreds of miles, but the area in which frontal weather
disturbances take place is usually a band 15 to 50
miles wide. The point where the cold and the warm
fronts converge is the center of a low-pressure area.
Notice point L in figure 17-42.

Figure 17-42 shows how a frontal system is
sketched on a weather chart. The figures along the
isobars are millibars of pressure. Compare the pres-
sure of 1008 nib around the low with that of 1014
mb within the warm sector.

WARM SECTOR

Figure 17-42.A frontal system sketched on a
weather chart. 69.115

When a cold front is coming your way, the first
change you notice is a rapid darkening of the
horizon to the west and to the north. (See fig. 17-
43.) Very soon the cloud ceiling lowers and rain
begins. A fast-moving cold front (can move 720
miles in a day); with typical cumulonimbus clouds
preceding it, brings sudden violent showers; often it
is a thunderstorm. If the cold front is not preceded
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Figure 17-43.A cold front seen from the air.
The anvil-like appearance of the clouds at the top of

the picture is another characteristic of
cumulonimbus types. 69.116.

by cumulonimbus clouds, the rainfall is steady,
somewhat like that from nimbostratus.

A warm front is heralded by cirrus clouds, fol-
lowed (in order) by cirrostratus, then altostratus.
Visibility is poor in advance of a warm front. Thun-
derstorms may develop ahead of this front. The fron-
tal line is passing when a marked shift occurs in the
wind direction, and the temperature of the at-
mosphere changes sharply.

UNITED STATES STORM WARNING SIGNALS

The combinations of flags and pennants, shown
in figure 17-44, are hoisted at the Weather Bureau
and other shore stations in the United States to in-
dicate the presence or future presence of unfavora-
ble winds. The meanings of the various displays are
given below.

* Small craft warning: One red pennant dis-
played by day and a red light over a white light at
night indicate that winds up to 38 miles an hour ( 33
knots) and/or sea conditions dangerous to small
craft operations are forecast for the area.

* Gale warning: Two red pennants displayed by
day and a white light above a red light at night in-
dicate that winds ranging from 39 to 54 miles an
hour (34 to 48 knots) are forecast for the area.

* Storm warning: A single square red flag with a
black center displayed during daytime and two red
lights at night to indicate that winds 55 miles an hour



CHAPTER 17-WEATHER

DAYTIME
SIGNALS

SMALL CRAFT

NIGHT LIGHT
SIGNALS

WIND SPEED
(KNOTS)

GALE

olo

STORM HURRICANE

0 0
0 0

0-33 34-47 48-UP 64-UP

Figure 17-44.-Small Craft, Gale, Storm and
Hurricane Warnings. 69.117

(48 knots) and above, no matter how high the speed,
are forecast for the area. If the winds are associated
with a tropical cyclone (hurricane) the storm
warnings display indicates that winds within the
range 55 to 73 miles an hour (48 to 63 knots) are
forecast.
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* Hurricane warning: Displayed only in connec-
tion with a tropical cyclone (hurricane). Two square
red flags with black centers displayed by day and a
white light bei.-.,een two red lights at night indicate
that winds 74 miles an hour (64 knots) and above
are forecast for the area.
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MANEUVERING BOARD

As a Quartermaster you have already learned
that you must keep a ship in safe water and navigate
her from one point to another by using all availzble
means- Up to this point we have primarily discussed
only true (geographical) movement, that is the mo-
tion of a ship through the water and over the ground.
The course and speed of a ship through the water
represents its movement over the ground (disregard-
ing the effect on the ship of such variables as the
tide, current, and wind). This is called actual (geo-
graphical) movement. However, even actual move-
ment is relative because it is relative to the earth's
surface, which is a moving body. All motion is rela-
tive to some reference and it is very important when
discussing motion to clearly define the reference
point used.

RELATIVE MOTION

Relative motion is defined as the apparent move-
ment that takes place between two objects when one
or both are moving independently.

For a practical application of relative motion at
work, think of it this way: (1) As you stroll along a
sidewalk, an understanding of relative motion
prevents you from coll;ding with other pedestrians;
(2) when you are ziriving an automobile, a com-
prehension of relative motion prevents you from
running into other cars; and (3) as you play ball, this
knowledge enables you to determine at which point
to intercept the ball in order to catch it.

Let us consider a few examples of relative mo-
tion in everyday life. These examples are included to
explain why relative motion is defined as apparent
movement.

1. Driving along a street in a car, you notice a
lamppost on the right-hand curb in the next block.
As you approach that point, the lamppost changes
bearing very slowly to the right. Upon drawing
nearer, the motion to the right tends to increase until
you are even with the lamppost, when the lamppost
disppears behind your line of vision. The lamppost
actually remained stationary, but in relation to your
movement, it appeared to have motion to the right.
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The foregoing is an example of relative movement
with only one object moving.

2. Now, let us focus on two moving objects under
circumstances similar to the preceding example. As-
sume that you are driving down the same street in
the same automobile. But, instead of the lamppost
on the curb, you see a person walking along the side-
walk in the same direction that you are headed. As
you drive along, the pedestrian changes bearing very
slowly to the right. As you continue, this motion to
the right increases until the person moves far enough
to the right and behind your line of vision. The
RELATIVE MOTION of the person walking was op-
posite to your direction of movement because of
your greater speed, the TRUE direction of motion of
the person walking was the same as yours.

3. The concept of relative movement is illus-
trated in figure 18-1 in which two ships leave the
same anchorage, one sailing north and the other sail-
ing east. If each ship makes 20 knots, each will travel
5 nautical miles in the first 15 minutes. At that time,
the ships will be approximately 7 miles apart. The
ship sailing east will now be southeast of the other
ship. The movement that has taken place between
them leaving the same spot and being approximate-
ly 7 miles apart after 15 minutesis differt,nt from
fr.e geographical movement of either ship. It is the
result of both their geographical movements mea-
sured relative to the other.

If both ships follow their respective routes for
another 15 minutes, each will have travelled 10 nau-
tical miles from the starting point and they will be
separated by approximately 14 miles. After 45
minutes, they will be separated by approximately 21
miles, although each will have sailed only 15 miles.
Each ship, so far as the. other is concerned, is moving
about 7 miles farther every 16 minutes, but always
on the same relative bearing. Thus, in addition to the
motion of the individual shipsone to the north and
the other to the eastthere is also a motion existing
between the two in a southeast-northwest direction.
This motion is the relative movement between them.
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Figure 18-1.Relative movement. 58.89

RELATIVE PLOT

A relative plot is a drawing to scale showing the
position of one moving object relative to other ob-
jects. Since we are interested in the movement of
one ship relative to another, we can represent rela-
tive motion directly if we select one ship as the
reference ship and plot the other ship's position by
using bearing and distance from the reference ship
at set time intervals. These plots are termed relative
positions.

The fixed ship, termed reference ship, is placed
at the center of the diagram and is normally labeled
R. Because plotters are interested chiefly in the posi-
tion of other ships with respect to own ship, it is

,r.;(c.*:g.

often preferable to designate own ship as reference
ship. If in formation, however, and maneuvering
with respect to the guide ship, the guide should be
designated as reference ship. It follows that any ship
except a reference ship is shown in a different posi-
tion on the plot.

Figure 18-2 shows ship A proceeding on course
000° at a speed of 15 knots, while ship B is on course
026.5° at speed 22 knots. When ship A is at A1, ship
B is at B1; when ship A is at As, ..,hip B is at By and so
on. The full lines represent navigational plots of
these two ships. Their bearing and distance at any
time can be determined directly by measurement.

In figure 18-3 various positions shown in figure
18-2 are presented on a plan position indicator
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B BEARS 090°
LIST. 4000 YDS.

B BEARS 104°
DIST. 2750 YDS.

4000 YARLS

04

/7"---B BEARS 134°
DIST. 1900 sr DS-

B BEARS 180°
DIST. 2000 YDS.

B3

A's PPI SCOPE

01

B's PPI SCOPE

A BEARS 000°
DIST. 2000 YDS.

A BEARS 314°
DIST. 1900 YDS,

Figure 18-2.Relative movement on a
navigational plot. 58.91

(PPI) scope for each ship. Note that they form a
straight line. It can be seen that although ship B is
actually on course 026.5°, her movement relative to
ship A is in the direction 062°. Similarly, the
direction of relativ,:: movement of ship A with
respect to ship B is the reciprocal of this direction,
or 242°, although ship A is actually on course 000°.

The PPI scope permits visualization of relative
movements, inasmuch as all positions of the target
ship on the scope are relative to own ship. Hence,
motion observed on the PPI scope is relative move-
ment. True motion is seen on a PPI scope only when
own ship is stationary.

Figure 18-4 illustrates the relative plot that
would be produced by the situation in figure 18-2,
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A BEARS 284°
DIF.7. 2750 YDS.

:5EA=:S
0IST.4:7:

with ship A as reference ship (R) and ship B as
maneuvering ship (M).

MANEUVERING BOARD

The maneuvering board (MB), (figure 18 -5), has
been designed specifically for solving problems in-
volving relative movement between ships underway.
The maneuvering board is a drawing to scale show-
ing the position of one moving object relative to
other moving objects. The center of the maneuver-
ing board is the reference ship from which the posi-
tions of other ships are plotted. It is labeled with the
capital letter R.

Maneuvering boards are printed with radial
straight lines (to aid in plotting bearings and cour-

oars
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S PPI SCOPE

B'S PPI SCOPE

Figure 18-3.Relative movement on a radar PPI
scope. 58.92

ses) and concentric circles (to aid in plotting
distance and speeds).

The maneuvering board has two sets of bearings
printed along its outer circle. The outer numbers
represent true bearings, and the inner set of numbers
is printed as an aid in finding reciprocal bearings
quickly. Notice in figure 18-5 that there are 10 cir-
cles. These circles represent units of distance, and
may be used to form a scale.

Ratio scales are provided on the left and right
sides of the maneuvering board (figure 18-5) for
convenience in adopting a suitable reduction for
quantities pertaining to the problem at hand.
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Figure 18-4.Elements of a relative plot.
58.90(74)

Numerical spacing on each scale is proportionate
to that of the circle in the plotting area. When select-
ing one of these scales, the distance of each circle
must be amplified accordingly. For example, when
using a 1:1 scale (circle spacing in plotting area)
with each circle representing 1000 yards, the 5 cir-
cle represents 5000 yards. If the 2:1 scale is used, the
5 circle would represent 1J,000 yards (5000 x 2).

Ordinarily, the distance between circles on the
maneuvering board represents from 1000 to 5000
yards in the relative plot, and 1 to 5 knots in the vec-
tor diagram, (discussed later). Any scale may be
selected if it is adequate and convenient to include
all required ranges and speeds within the 10 concen-
tric circles on the board.

Deciding the correct range scale to use is com-
paratively easy. There are 5 different scales, so the
maximum range for these scales would be 10 (units
of distance for the 1:1), 20 (units of distance for the
2:1), and so on. Thus if range to a contact is 14,000
yards, the 2:1 scale can be used, because this range
falls between 10,000 and 20,000 yards. The accom-
panying table is designed to assist in selecting range
scale. If range is

am To

0 yards 10,000 yards
10,000 yards 10,000 yards
20,000 yards 30,000 yards
30,000 yards 40,000 yards
40,000 yards 50,000 yards
PLOTTING OWN SHIP IN CENTER
ERING BOARD. (MB)

Use Scale

1 : 1

2: 1
3 : 1

4 :
5:1

OF MANEUV-
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PLOTTING OWN SHIP IN CENTER OF
MANEUVERING BOARD (MB)

With present day accurate PPI repeaters and
precise radars, a direct system of correlation
between the picture on the radar repeater and the
relative plot on the MB is easily accomplished by al-
ways placing own ship in the center of the Maneu-
vering board. Since own ship is always the center of
the radarscope on a PPI, the PPI can be used as a
maneuvering board, and rapid and fairly accurate
maneuvering solutions can be worked directly on
the face of the PPI. When precise solutions are
desired, the maneuvering board must be used.

Several advantages accrue from placing oval ship
in the center of the MB. The most important benefits
are that (1) the entire plot on the maneuvering
board can be seen without conversion on the ?PI,
and (2) range and bearing of contacts can be plotted
directly. Another advantage is that the relative pic-
ture drawn on the MB can be seen developing on the
PPI, so that any error in plotting becomes im-
mediately apparent as stated earlier in this chapter.

Because plotters are interested chiefly in the
position of other ships with respect to own ship, it is
often preferable to designate own ship as reference
ship. If in formation, however, and maneuvering
with respect to the guide ship, the guide should be
designated as reference ship. It follows that any ship
except a reference ship is shown in a different posi-
tion on the plot.

Positions of objects (targets or contacts) in a
relative plot on a maneuvering board are designated
by the capital letter M (for maneuvering ship) ac-
companied usually by a time. Relative plots are
determined by the bearing in degrees, usually true,
and measured in yards from own ship, or, from the
center of the maneuvering board (R).

The first range and bearing of the maneuvering
ship is plotted and is labelled M1 and the next posi-
tion (range and bearing) is plotted and labelled m2.
If more than two positions of the maneuvering ship
are plotted, they are labelled M3, M4, M5, etc. Rela-
tive to the reference ship (R), the plots from M, to
M2, etc. show the movement of the maneuvering
ship (relative movement).

The direction of the line joining the plots from
M1 to M2, etc. represents the direction in which the
maneuvering ship (target), is moving with respect to
the reference ship (R). This direction is called the
Direction of Relative Movement (DRM) and is ex-
pressed as a true bearing. (See figure 18-6.) Re-
member this is not a true movement but, it is the
relative movement which is the result of the
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reference ship's course and speed and the maneu-
vering ship's course and speed which makes the
maneuvering ship travel down the DRM line.

The distance between the positions of M, to M2,
measured to the same scale used to plot M, and M2 is
the distance the maneuvering ship (M ), traveled
with respect to the reference ship (R). This is called
relative distance and is labelled (MRM), Measure-
ment of Relative Movement. (See figure 18-6.)
Again, remember this is not a true distance but, it is
the relative distance which is the result of the
reference ship's course and speed and the maneu-
vering ship's course and speed which makes the
maneuvering ship travel down the DRM line.

Relative distance then is the measurement of the
distance, to scale, between MI, and M2, etc. It is im-
portant to remember that you must use the same
scale used to plot MI, M2, etc. for this measurement.
When this measurement is made and its value deter-
mined (in miles or yards) if we introduce the ele-
ment of time between these plots (M1 to M2, etc.),
we can determine the Speed of Relative Movement
(SRM). Speed of relative movement is the speed at
which the contact is moving relative to the reference
ship. The SRM is determined by using the MRM for
the period of time elapsed between the plots (M1 to
M2, evc.). In order to solve for SRM the nomogram
at the bottom of the maneuvering board affords a
ready means of interconverting time, speed, and
distance, and solving graphically for any one of these
quantities when the other two are known.

Figure 18 -6 illustrates time-speed-distance
scales. The top line is the time line or logarithmic
scale in minutes; the middle one is the distance
scale. Numbers on top of the distance scale give
distance in yards; those below, distance in miles. The
bottom line is the speed scale in knots.

The words "relative" or "actual," used with
speed and distance scales, are included only to in-
form the plotter that both relative and actual
problems may be solved. When relative distance is
used, the corresponding speed must be relative.

Time-speed-distance scales are based on the for-
mula: Distance = speed x time. These scales are so
arranged that by marking off any two known values
in this formula, and laying a straightedge through the
points so marked, the correct value of the third
quantity is the point of intersection on the third
scale.

It was observed (in figure 18-6) that the contact
traveled 7000 yards in 8 minutes. What is the con.
tacts SRM? On the time scale locate 8 minutes and
on the distance scale locate 7000 yards. Draw a
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CHAPTER 18MANEUVERING BOARD

straight iine through these two points and extend it
across the speed scale. The line will cross the speed
scale at 26.5 knots, this is the SRM.

3-MINUTE RULE

Another shortcut in determining speed
distance traveled is the method known o'
minute rule. It is simple method of solving
tive speed, without having to use the logarithmic
scales. The rule is based on the number of yards the
contact travels in 3 minutes. Explanation of the 3-
minute rule follows.

1. One knot equals 1 nautical mile per hour.
2. One knot equals 2000 yards per 60 minutes.
3. If 1 knot equals 2000 yards per 60 minutes,

then reducing the distance traveled in 3

minutes, it is found that a ship covers a
distance of 100 yards.

or

or x 2000 = 100 yards.

4. Therefore, for every 3 minutes of travel, each
knot of speed represents a distance of 100
yards. Thus, if a ship travels 1200 yards in 3

minutes, its speed is 12 knots. (Point off or
drop the 2 places from the right side of the
number .being divided.)

To summarize the 3-minute rule: The number of
hundreds of yards traveled by a ship in 3 minutes is
the speed of that ship in knots.

VECTOR DIAGRAM

Thus far we have concerned ourselves with only
the relative plot, i.e: DRM, SRM, MRM, and CPA.
We have not mentioned the true course and speed of
the contacts involved, which at the beginning of this
discussion we found was a direct cause of the effect
known as relative motion. To determine the true
course and speed of a contact we must develop a.
vector diagram.

A vector is a straight line representing direction
of movement and speed of movement. Direction
(course) is indicated by drawing the line from the
center of the manet),,ering board toward the
direction indicated on the outer bearing circle. (See
figure 18-7). Speed is indicated by the length of the
vector drawn to scale.

249

Figure 18-7.--Vector diagram. 36.65(58)A

A vector diagram frequently referred to as a
speed triangle, is illustrated in figure 18-7. This dia-
gram is made up of six factors:

1. Course of reference shipdirection from e to
r: e r

2. Speed of reference shipdistance from e to r:
e r

3. Direction of relative movement (DRM) of
maneuvering ship with respect to reference
shipdirection from r to m: r m

4. Speed of relative movement (SRM) of
maneuvering ship with respect to reference
shipdistance from r to m: r

5. Course of meaneuvering shipdirection from
e to m: e m

6. Speed of maneuvering shipdistance from e
to m: e m

The small letter "e" is always at the center of the
maneuvering board; small letter "r" is used at the ar-
rowhead of the speed vector for own ship; and small
letter "m" is used at the arrowhead of the speed vec-
tor of the other ship.

With e always at the center, maneuvering ship's
course and speed and own course and speed have
the same point of origin at the center. The line
drawn from the head of own speed vector r to the
head of the maneuvering ship's speed vector m al-
ways is the direction of relative movement (SRM).
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Figure 18-8.Complete relative movement plot.
36.65(58)A

The direction of relative movement will always go
from r to m, (see figure 18-8), and the arrowhead is
always placed at m. The speed scale used in the vec-
tor diagram must be common to all vectors.

As can be seen, each line (or vector) represents
both direction (course) and speed. The diagram
must be labeled properly for correct interpretatio,,,

MANEUVERING BOARD TECHNIQUE

Basically, the solution of all maneuvering board
problems is the same. The relative plots must be
connected, giving the M1 - M2 Wine, which is the
DRM. Then the vector diagram must be completed.
Once it is completed, the problem must be solved
and the desired course, speed, etc., can be picked
from the vector diagram. Four of the six values of a
vector diagram (and time involved) must be known
before any ;olution can be obtained. Depending on
informatiort given, a vector diagram may be
completed by three methods. These three basic
types of srilution are (I) speed of maneuvering ship
given, (2) course of maneuvering ship given, and (3)
time to be on station given.

in addition to basic problems that follow, plotters
should know how to set up a maneuvering board to
indicate a tactical organization and disposition of
own force. This information can be obtained from
ATP Volume I.

Dutton's Navigation and Piloting and the Maneu-
vering Board Manual (H.O. Pub. 217) serve as excel-
lent references for information on uses of the
maneuverini; board not covered in this chapter.

MANEUVERING BOARD HINTS

The following guidelines are offered in working
,ieuvering board problems.

1. Read the problem carefully and understand it
before proceeding with the solution. Check
all numbers.

2. Determine largest scale possible, both for
speed and distance, and keep same scale
throughout problem. Different scales may
be used, however for relative plot and vec-
tor diagram.

3. Avoid using reciprocals. This is particularly
true when determining DRM if your ship is
maneuvering on another ship.

4. Measure carefully. It is easy to pick off the
wrong circle, or make an error of 10° in a
direction. Read the plotted answers accu-
rately.

5. Plot only true bearings. Convert relative to
true before plotting.

6. Label all points and put arrowheads on all
lines.

7. Remember that relative speed is from r to m,
relative movement from M, to M2.

8. Actual speed vectors always originate at the
center of the board.

9. In actual problems, at least three plots are
needed on a contact for accurate solutions.

10. Work a problem one step at a time.
11. Be methodical, be careful, and practice

diligently.

CLOSEST POINT OF APPROACH

The closest point of approach (CPA) of a con-
tact to the reference ship is the shortest distance
between the extended relative movement line and
the center of the maneuvering board and must be a
line perpendicular to the relative movement line.
The direction of this line from the center of the
maneuvering board to the outer bearing circle is also
true bearing of CPA.

Two methods are used to find the bearing of
CPA. The first method is to add 90° to or subtract
90° from DRM. The plotter should be able to tell by
inspection whether to add or subtract. In this exam-
ple, he must add. Hence, at CPA, contact will bear
170° ( 080° + 90°= 170°) .
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A second way to find the bearing of contact at
CPA is to use a right angle triangle. Lay one side of
the right angle along the relative movement line
( RML ), move the triangle along the RML until the
other side passes through the center of the board.
Draw a line across the relative movement line. Lay
the parallel rulers along this line and the center of
the board. Read the bearing on the bearing circle.

To find the range of CPA, use dividers to mea-
sure the distance on the proper ratio scale at the side
of the board. In our example, the range is 7200
yards.

At times it helps to know what the relative bear-
ing of CPA will be. To find relative bearing, subtract
own ship's heading from the true bearing. Suppose
that own ship's course is 340°. Obviously, one can-
not subtract 340 from 170, but if 360° is added to
the true bearing, the subtraction can be accom-
plished with no trouble. Thus, 170°+360°=530° and
530°-340°=190°----- relative bearing of CPA,

We now know four of the CPA items, but we still
must know speed of relative movement (SRM) and
time of CPA. To find SRM, measure the distance
between M, and M2 on the proper scale. This mea-
surement is the distance traveled in 10 minutes.
Mark those quantities on the nomogram at the bot-
tom of the maneuvering board and find speed (ex-
plained earlier). Relative speed is 13.5 knots.

To find time of CPA, measure the distance from
M2 to CPA. With this quantity and relative speed,
again go to the nomogram. Required information is
the time required for the contact to get to CPA. Add
this time (27 minutes) to the time at which the con-
tact was at M2. Time of CPA is 0607.

Suppose that at 0530 CIC reports a contact
bearing 236° at 18,000 yards. Ten minutes later the
contact bears 229° at 14,000 yards. The plotter will
want to figure the following data:

1. Direction of relative movement (DRM) of
contact with respect to own ship.

2. True bearing of contact when it reaches
minimum range.

3. Minimum range to contact (range to CPA).
4. Relative bearing of contact when it reaches

CPA.
5. Speed of relative movement (SRM) of con-

tact with respect to own ship.
6. Time at which contact will reach CPA.

First, plot the M1 and M2 positions of the contact.
Mark on the bearing circle the first bearing (236°)
and lay parallel rulers on that mark and the center of
the board. For the range, select the largest scale
practicable. Because of the range (18,000 yards) a
2:1 scale seems most logical. Place a dot where the

bearing line crosses the 9 ring (fig. 18-10 ). This dot
is the M, position. Plot the M2 position in the same
manner. Draw a line between the M, and M2 posi-
tions, and extend the line past the center of the
board as shown. To find direction of relative move-
ment (DRM), lay parallel rulers along the relative
movement line (M, to M2), walk them to the center
of the board, and drew a short line through the bear-
ing circle. The DRM .(or relative course) is 030.

NEW CPA

The problems just solved show that there is
nothing to worry about from the other ship so long
as both ships continue on their present courses and
speeds, but what happens if one ship changes course
or speed?

Naturally, if the contact makes a change, the
plotter must work out an entirely new problem.

If own ship is going to change course and/or
speed, however, it makes sense to determine a new
CPA before the change. This procedure may
prevent putting own ship into possible danger. A
new CPA can be found by using a vector diagram to
solve for a new relative movement and relating the
new rm to the old problem.

Suppose that own ship is a DD, scheduled to
rendezvous with a CVA, and that the night order
book contains an order to change course to 270° and
speed to 10 knots at 0600.

In actual practice this problem would be worked
out on the same board as the old one, but to avoid
confusion, a new board is used in our example. (See
fig. 18-10.) Needed information: the old relative
movement line and contact's true course and speed
vector em.

First, determine contact's 0600 position on the
old relative movement line. (Remember that relative
movement was computed on the 2:1 scale.) Contact
was at M2 at 0540. Therefore, go to the nomogram
with relative speed (13.5 knots) and time (20
minutes). Mark this distance (9000 yards) from M2
and label the position 0600.

Draw in the new own ship's vector 270' at 10
knots. (This vector was on the 5:1 scale.) Label own
ship's vector er. Complete the triangle for the new
relative movement rm. Walk the rulers to the center
of the circle and draw a line across the bearing circle
to find the new DRM, 038°. Walk the rulers down to
the 0600 position and draw a line past the center of
the circle in the new direction of relative movement.
The new DRM plus 90° equals true bearing of the
new CPA, 128°.
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Table 18-1.Steps in solving Course and Speed
Problem. 69.150

To illustrate these solutions, a sampe
problem is given and its solution shown, step
by step, in table 18 -land figure 18-9.

Own ship is on course 230° T, speed 15
knots. At 0914, radar picks up a contact at
200° T, 18,000 yards. The contact, designated
Skunk Bravo, bears 207° T, 15,800 yards at
0917. The OOD requests course and §peed of
Skunk Bravo. Check each procedural step
against the solution in figure 18-9.

Step Procedure Reason

1 Choose scale of 1
unit = 3 knots for
vector diagram.

Three is an even
multiple of 15 and
it permits accu-
rate measurement.

2 Drew er on 2300
5 units in length.

Line er represents
ship's own course
and speed which is
230° at 15 knots
(15 ÷ 3 = 5 on 3:1
scale).

3 For relative plot
choose scale of 1
unit = 2000 yards

Select the largest
scale possible for
accuracy.

4 Plot M1 at bearing
2000, 9 units
from e. Label
with time.

At 0914 contact was
at 2000, T 18,000
yards.

5 Plot M2 at bearing
2070, 7.9 units
from e.

Position of skunk
at 0917.

6 Draw a line from
MI to M2.

Line M1 - M2 repre-
sents direction of
relative movement.

7 Transfer M1 M2
line to center of
the board with
parallel rulers
and read off
DRM on compass
rose.

Direction of rela-
tive movement is
the direction of r
to m, 3400.

Step Procedure Reason

8 Draw a line from r
parallel to and in
the same direc-
tion as M1 - M2.

Line from r to m
is also the direc-
tion of relative
motion,so that lin
rm is parallel to
line M1 - M2.

9 With dividers
measure line
Ml M2 and ap-
ply to 2:1 scale.
(1.5 units x
2000 yards .
3000 yards).

Distance is neces-
sary to calculate
speed.

10 Speed of relative
movement (SAM)
is 30 knots.

Using nomograms at
bottom, plot 3 on
time scale and
3000 on distance
scale. Connect
these dots with
line ond extend
line to speed
scale.

11 Lay off 30 knots on
line rm, using
the 3:1 scale.

Length of rm repre-
sents speed of
relative movement
(3:1 scale was
selected in step 1

12 Draw em Point m is deter-
mined where the
spread of dividers
(denoting relative
speed) falls.

13 Course of em is

3100.

Direction of em is
contact's course.

14 Measure length of
em on 3:1 scale,
28.5 knots.

Length of em is
contact's speed.
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Meamore the distance between the 0600 position
and the mew CPA. From the nomogram, find the
time required to traverse that distance (08 minutes).
New time of CPA is 0608, at distance 3200 yards.

CHANGE OF STATION

S SPEED in knots
Rel.,. or actual

A common use of the maneuvering board is to
determine course and speed to proceed to a new sta-
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Figure 18- i 1.-Problem 1. (Course and speed
desired for a maneuver.) 36.65(69)B

tion. To illustrate this use, a few change of station
problems follow.

* Problem 1 (fig. 18 -11). (Course and speed desired
for a maneuver.)
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Problem 1 is designed to show a maneuvering
board solution in determining the required course
and speed for a maneuver.

Situation: The guide is on course 050`T, speed
14 knots. The guide bears 1400T, range 7000 yards.

2'1-;14
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Take station bearing 211 T, range 7000 yards from
the guide.

Required:
a. DRM.
b. SRM
c. CPA.
d. Own ship's course to station at 20 knots.
e. Own ship's course to station at 15 knots.
f. Own ship's speed if course 120°T is steered.
g. Minimum speed to complete maneuver.
h. Own ship's course at minimum speed.

Solution (recommend scale of 2:1 in knots and
1:1 in thousands of yards):

1. Draw the er vector to represent true course
(050°T) and true speed (14 knots) of the
guide (reference ship). Plot M,. B.?cause
the guide (reference ship) is in the center,
point M, must be plotted in the direction
320°T from the center, on the 7 circle.
Hence, the beating to the guide from own
ship will be 140`T. Plot M2. With the guide
in the center, Af, is then on the 7 circle in
the direction 211'T from the center. Con-
nect M, and M2 and place an arrowhead on
the relative movement line (M1M2 line) to
indicate that the direction of relative mo-
tion is from M, to M2. The DRM can now
be determined by placing the parallel rulers
on the relative movement line (M,M2 line)
and moving them to the center of the
maneuvering board. The MRM can also be
determined by measuring the distance
between M, and M2.

2. Locate the CPA by drawing a perpendicular
from the M,M2 line to R (shown by the
dotted line in fig. 18-11. The direction of
the perpendicular from M3 toward R is the
bearing of the CPA from own ship to the
guide. In this example, it is found by sub-
tracting 90° from the DRM. The range to
the guide at CPA is found by measuring (to
scale) the distance from M3 to R.

3. Using parallel rulers, draw the rm vector
parallel to the M,M2 line and in the same
direction as the DRM. Begin this line at
point r and continue it indefinitely. Using
dividers, measure 20 knots on the 2:1 scale.
Place one point of the dividers on point e
and swing the other end of the dividers
until it intersects the rm (relative speed)
vector, labeling the point of intersection
ml. Complete the triangle by drawing the
vector emi from the center of the diagram
(e) to ml. The direction of this line

256

represents own ship's course to statksn,
using speed of 20 knots.

4. Locate the point m, on the rm line where it
intersects the 15-knot circle (7.5 circle,
using the 2:1 scale). Connect points e and
m2. The direction of eni2 represents the
course to station, using a speed of 15 knots.

5. Draw the vector em3 in the direction 120'T
from the. center (e) to its point of intersec-
tion with the rm vector. The length of this
line (from e to m3), measured on the ap-
propriate scale, represents the true speed to
station, steering course 120°T.

6. Minimum speed is the slowest possible speed
at which own ship can complete the
maneuver. This slowest speed is
represented by the shortest value of the em
vector that can be drawn. The location of
m for this condition is on the relative speed
vector (rm line) at its nearest point to e, or
at the foot of a perpendicular from e to the
relative speed (rm) vector. Connect points
e and m4. The length of em4 represents the
minimum speed to complete the maneuver.

7. Proceed as in step 6. The direction of ema
represents the course to station at minimum
speed.

Answers:
a. DRM- 175.5°T.
b. SRM-11,400 yards.
c. CPA- 085.5°T at range 4050 yards.
d. Course to station at 20 knots 140.5°T'.
e. Course to station at 15 knots 125°T.
f. Own ship's speed if course 120°T is steered

13.8 knots.
g. Minimum speed 11.4 knots.
h. Own ship's course at minimum speed

085.5`T.

* Problem 2 (fig. 18-12)

Problem 2 is designed to show a maneuvering
board solution in determining the course and speed
to complete a maneuver in a specified time.

Situation: The guide is on course 225°T, speed
15 knots. At 0900 the guide bears 160°T, range
9000 yards.

Order received: Take station bearing 100'T from
the guide at a distance of 3000 yards. The com-
manding officer desires own ship to be on station in
20 minutes.

Required:
a. Course to station.
b. Speed to station.
c. CPA.
d. Clock time of CPA.
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Solution (recommend scale of 3:1 in knots and
1:1 in thousands of yards):

1. Draw the er vector to represent the true
course (225°1') and the true speed (15
knots) of the guide (reference ship). Plot
M1 and M2. Connect Mi and M2 by a line
and place an arrowhead on this line to in-
dicate that the direction of relative motion
( DRM) is from M1 to M2. Measure distance
between MI and M2 to find relative distance
(MRM). Using this distance (MRM) and
the allotted time to get to station (20
minutes), enter the nomogram to find rela-
tive speed (SRM). Draw the rm vector
parallel to the relative movement line
(MIA line) and in the same direction as
the (DRM). Begin this line at point r and
extend it indefinitely. Measure the relative
speed (already found) on the dividers and
lay off this value on the relative speed vec-
tor, thus locating point m. Connect points e
and m. The direction of the em vector
(from e to m) represents course to station.

2. To find the speed to station, measure to scale
the length of the em vector found in step 1.

3. Locate the point M3 on the MIM2 line by con-
structing a perpendicular from the relative
movement line (MIM2 line) to the center, R
(shown by dotted line in fig. 18-12. Course
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and speed to complete a maneuver in a
specified time.). The direction of the per-
pendicular from M3 to R is the bearing of
CPA from own ship to guide. In this exam-
ple, it is found by adding 90° to the DRM.
The range to the guide at CPA is found by
measuring to scale the distance from M3 to
R.

4. To find the clock time of CPA, measure the
distance between M, and M3. Take this
distance and the relative speed (SRM)
found in step 1, and enter the nomogram
with these values to solve for the time, in

'nutes, to CPA. Add this time to 0900
. M1 position ) to find clock time of

1'A.
tins rs:

a. Course to station 184`7.
b. Speed to station 24 knots.
c. CPA 236°T, 2150 yards.
d. Clock time of CPA 0916.3.

TRUE AND APPARENT WIND

True wind is the speed of wind and the true
direction from which it blows, as measured at a fixed
point on the earth. Apparent wind is the speed and
true direction from which wind blows as measured at
a point that is moving relative to the earth's surface.



CHAPTER I8 MANEUVERING BOARD
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Figure 18-13.Problem 3. (True wind speed and
direction.) 112.47

Scale 2:1 in knots
Situation: A carrier on course 030°, speed 15

knots, measures apparent wind as 20 knots from
062°.

Required: Direction and velocity of true wind.
Solution:
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C.)
49-4- A-L)

1. Draw vector er for carrier's course and speed.
2. From r draw apparent wind vector, 20 knots,

in the direction 242° (062° + 180°) or with
apparent wind. Label vector rw.

3. Connect e and w. Vector ew represents true
wind. Note that the direction from which it
blows is given as the answer.

Answer: True wind 10.8 knots from 109.5°.
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Figure 18-14.Problem 4. (Apparent wind speed
and direction.) 112.48

* Problem 4 (fig. 18-14)

Scale 2:1 in knots.
Situation: A ship is on course 075°, speed 18

knots. True wind is 7 knots from 170°.
Required: Speed and direction of apparent wind.
Solution:
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2F, 1_9

1. Draw vector er for ship's course (075°) and
speed (18 knots).

2. Draw vector ew with true wind toward 350°
at 7 knots.

3. Connect rw, apparent wind.

Answer: Apparent wini' 18.7 knots from 097°.



CHAPTER 19

COMMUNICATIONS

Quartermasters must be familiar with communi-
cation systems and methods used in the Navy. Com-
munications arc grouped into two basic c:,tegories:
interior and exterior. Interior communications are
concerned only with exchange of information
between individuals, divisions, and departments
aboard a single ship or station. Exterior communica-
tions deal with conveying information between two
or more ships, stations, or commands.

Most naval communications are conducted in
the form of messages. Messages may be delivered in
a variety of ways. The most common methods of
delivery are messenger, electronic equipment,
visual, and sound.

Interior communications are carried out via
direct contact between two people, by messenger,
sound-powered or ship's service telephones, MC
systems, or such visual methods as the rudder angle
indicator and engine order telegraph. All of these
methods are discussed in the Seaman manual and,
thereore, are not elaborated on here. This chapter
preseuts information on apparatus and procedures
of exterior communications.

Ship's external communications are conducted
by using physical delivery, or telecommunications,
or by any combination of the two methods.
Telecommunications incluths any transmission or
reception of signs, signals, writing, images, or sound
by visual, wire, radio, or other electromagnetic
systems.

In delivering each communication, transmitting
stations must take into account the precedence,
security requirement, and the limitations of the
available equipment. From a security standpoint, the
order of desirability of the various methods are: (1)
messenger, (2) registered mail, (3) approved wire
circuit, (4) ordinary mail, (5) nonapproved wire cir-
cuit, (6) visual, (7) sound systems, and (8) radio. Of
these methods, Quartermasters normally are con-
cerned only with radio (radiotelephone) and visual
systems.
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VOICE RADIO

The radiotelephone, commonly known as the
voice radio, is an effective and convenient method
of naval communications. It is used extensively for
ship-to-ship tactical communication, for convoy
work, for the control of airborne aircraft, and for
countless tasks requiring rapid, short' ange commu-
nications. Small vessels, such as district craft, rely al-
most entirely upon voice radio.

Voice radio supplements both radiotelegraph
and visual methods of communicationsit does not
replace either form. It has the advantages of sim-
plicity of operation and direct transmission of the
spoken word, but ease of operation has led to abuse.
Careless use of voice procedure, plus overloaded
circuits, has created much confusion at times when
good communication was imperative. Whether in a
small boat or aboard ship, the Quartermaster should
know the operation of this equipment, and at all
times use proper voice radio procedures.

OPERATION

Voice radio is considered the least secure means
of communication. A message sent by radio is open
to interception by anyone who has the necessary
receiving equipment and is within reception range.
Under most circumstances, the following practices
are specifically forbidden:

1. Violation of radio silence.
2. Unofficial conversation between operators.
3. Transmitting in a directed net without per-

mission.
4. Excessive tuning and testing.
5. Unauthorized use of plain language.
6. Transmission of an operator's name or per-

sonal sign.
7. Use of unauthorized prowords.
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8. Linkage or compromise of classified call signs
and address groups by plain language dis-
closures or association with unclassified call
signs.

9. Unauthorized use of plain language in place
of applicable prowords.

10. Profane, indecent, or obscene language.

Several desirable techniques you shouN acquire
in operating a microphone include-

1. Listen before transmitting. Break-ins cause
confusion.

2. Speak clearly and distinctly. Slurred syllables
and clipped speech are difficult to un-
derstand.

3. Speak slowly. Give the recorder a chance to
understand the entire message the first
time. By this procedure, you save time and
repetitions.

4. Avoid extremes of pitch in voice modulation.
5. Be natural. Maintain a normal speaking

rhythm. Send your message phrase by
phrase instead of word by word.

6. Use standard pronunciation, avoiding re-
gional dialects.

7. Keep correct distance between lips and
microphone. A distance of about 2 inches is
correct for most microphones.

8. Speak in a moderately strong voice to over-
ride background noises.

9. Shield your microphone. While transmitting,
keep your head and body between sources
of noise and the microphone.

10. Keep the volume of the handset earphone
low.

11. Keep speaker volumes down to a moderate
level.

12. Give an accurate evaluation in response to a
request for a radio check.

13. Pause momentarily, when possible, and in-
terrupt your carrier. Pausing allows any
other station with higher precedence traffic
to break in.

14. Adhere strictly to prescribed procedures.
Up-to-date radiotelephone procedure ap-
pears in the effective edition of ACP 125.

15. Transact your .business and get off the air.
Preliminary calls are unnecessary when
communications are good and the message
is short.

16. Do not hold the microphone button in the
push-to-talk position until ready to trans-
mit.

17. Apply firm pressure to the microphone but-
ton to prevent unintentional release and
consequent signal interruption.

PRONOUNCING NUMERALS

Care must be taken to distinguish numerals from
similarly pronounced words. Preceding numbers,
the proword FIGURES may be used.

Numeral Spoken as Numeral Spoken as

0 zero 5 fi-yiv
1 wun 6 six
2 too 7 seven
3 thuh-ree 8 ate
4 fo-wer 9 niner

The numeral 0 is always spoken as Zero, never as
01-I. It is written as 0. Decimal points are spoken as
DAY SEE MAL. Example: 123.4 is spoken as "Wun
too thuh-ree day-see-mal fo-wer."

In general, numbers are transmitted digit by
digit, except tIn.t exact multiples of hundreds and
thousands are spoken as such. Examples:

Numbers Spoken as
44 fo-wer fo-wer
90 niner zero

136 Wun thuh- re e six
500 fi-yiv hun-dred

1,478 wun fo-wer seven ate
7,000 seven thow-zand

16,000 wun six thow-sand
16,400 wun six fo-wer hundred

812,681 ate wun too six ate wun

Some special instances required procedures dif-
ferent from the normal digit-by-digit pronunciation.
Ranges and distances given in mile units and speed
given in knots, for instance, are always transmitted
as cardinal numbers. Examples:

Number
10

13
25
50

300

Spoken as
ten
thur-teen
twen-ty fi-yiv
fif-ty
wun hun-d red ten
thuh-ree hun-dred
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E arings are always given in three digits and are
transmitted digit by digit. Examples:

Bearing Spoken as

090 zero niner zero
180 wan ate zero
295 too niner fi-yiv

PRUWORDS

Procedure words (prowords) are words and
phrases used to speed the handling of
radiotelephone messages. They perform the same
functions and are used in the same manner as are
prosigns in visual and radiotelegraph procedures.
Many prosigns have the same meaning as prowords.

Following is a complete list of prowords (except
for precedence prowords), together with an ex-
planation and the corresponding prosign, if one ex-
ists.

Proword

ADDRESS
GROUP

ALL AFTER
ALL BEFORE
AUTHENTIC-

ATE

AUTHENTI-
CATION IS

BREAK

BROADCAST
YOUR NET

Meaning
(abbreviated)

The group that

Corresponds
to

follows is an
address group.

All after. AA
All before. AB
The station
called is to
reply to the
challenge
which fol-
lows.

The transmis-
sion authenti-
cation of this
message is ....

Separation of BT
text from other
portions of the
message.

Link the two nets
under your con-
trol for auto-
matic rebroad-
cast.

Proword

CALL SIGN

CORRECT

CORRECTION

DISREGARD
THIS TRANS-
MISSIONOUT

Meaning
(abbreviated)

The group
that follows
is a call
sign.

You are cor-
rect, or
what you
have trans-
mitted is
correct

An error has
benn made
in transmis-
sion.

This trans-
mission is
in error. Dis-
regard it.

Do not
answer

Carry out the
meaning of
the mes-
sage to
which this
applies.

Action on the IX
message or
signal that
follows is
to be carried
out upon re-
ceipt of EX-
ECUTE. EX-
ECUTE TO
FOLLOW is
used with
the normal
and delayed
executive
methods. IM-
MEDIATE EX-
ECUTE is used
with the im-
mediate ex-
ecutive
method.

Exempt the XMT
following ad-
dresses from
the collective
call.

DO NOT
ANSWER

EXECUTE

EXECUTE TO
FOLLOW and
IMMEDIATE
EXECUTE

EXEMPT

Corresponds
to

EEEEEEEE

EEEEEEEE AR

F

IX (5-second
flash)
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Proword Meaning Corresponds
(abbreviated) to Proword

FIGURES Numerals or
numbers
follow.

FROM The origi- FM
nator of
this mes-
age is

GROUPS The number GR
of groups
in this mes-
sage is

GROUP NO The groups in GRNC
COUNT this message

have not been
counted.

I AUTHENTI- The group that
CATE follows is the

reply to your
challenge to
authenticate.

INFO The addressee(s) INFO
designation(s)
immediately
following are
addressed
for informa-
tion.

I READ BACK The following
is my response
to your instruc-
tions to read
back.

I SAY AGAIN I am repeating
transmission
or portion(s)
indicated.

I SPELL I shall spell the
next word
phonetically.

I VERIFY I have verified with C
originator and
am repeating.

MESSAGE A message that
requires re-
cording is
about to be
transmitted.

MORE TO Transmitting
FOLLOW station has ad-

ditional traffic
for the receiv-
ing station.

Meaning
(abbreviated)

NET NOW All stations
are to net
their radios
on the un-
modulated
carrier wave
which I am
about to
transmit.

Corresponds
to

NUMBER Station serial NR
number.

OUT End of trans- AR
mission; no
receipt re-
quired.

OVER Go ahead; or,
this is the
end of my
transmis-
sion and a
response is
necessary.

READ BACK Repeat this
entire trans-
mission back
to me exactly
as received.

RELAY (TO) Transmit this
message to
all addressees
or to the ad-
dressee desig-
nations im-
mediately fol-
lowing.

ROGER I have received R
your last
transmission
satisfactorily.

SAY AGAIN Repeat.
SERVICE The message

that follows
is a service
message.

SIGNALS Groups that
follow are
taken from
a signal book.
(This proword
need not be used
used on nets
primarily

IMI
SVC
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Proword

SIGNALS
( Cont' d)

SILENCE (Re-
peated three
or more
times

SILENCE
LIFTED

SPEAK
SLOWER

STOP RE-
BROAD-
CASTING

THIS IS
TIME

TO

UNKNOWN
STATION

VERIFY

WAIT

WAIT-OUT

Meaning
(abbreviated)

employed for
conveying sig-
nals. It is in-
tended for use
when tactical
signals are
passed on non-
tactical nets. )

Emergency
silence sign.

Corresponds
to

ifig liM Filg

Resume nor-
mal trans-
missions.

Your trans-
mission is
at too fast
a speed. Re-
duce speed
of transmis-
sion.

Cut the auto-
matic link
between the
two nets that
are being re-
broadcast and
revert to nor-
mal working.

From DE
What follows

is time or
data-time
group of this
message.

The addressee(s) TO
designation(s)
immediately
following are
addressed for
action.

Unknown sta- AA
tion.

Verify with
originator
and repeat.

I must pause for -AT
a few seconds.

I must pause for AS AR
longer than a
few seconds.

Proword Meaning
(abbreviated)

WILCO I have received

WORD
AFTER

WORD
BEFORE

WORDS
TWICE

WRONG

Corresponds
to

your message,
understand it,
and will com-
ply.

Word After. WA

Word Before WB

Communication
is difficult.
Transmit (or
transmitting)
each phrase
twice. (Can
be used as
an order, a
request, or
as informa-
tion. )

Your last
transmis-
sion was
incorrect.
The correct
version
is

MESSAGE FORMS

Three military message forms are used in
radiotelephone procedure. These forms are-

1. Plaindress, in which the entire address is in-
dicated externally of the text. (Plaindress
messages contain all the components of the
basic message format, which may be seen in
table 19-2, except that the call may serve as
the address.)

2. Abbreviated plaindress, which is designed for
speed in traffic handling. (The precedence,
date-time group, and group count may be
omitted from the heading of an abbreviated
plaindress message.)

3. Codress, which has the entire message ad-
dress in its encrypted text.

Abbreviated plaindress is by far the most com-
mon form used in voice radio. Regardless of which
form is employed, each message must contain the
three major parts-heading, text, and ending.
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Heading

The heading of a radiotelephone message. like a
visual message, may contain any or all of the com-
ponents that make up the heading (procedure.
preamble, address, and prefix ). More often than not,
however, it contains only the call, preceding the
text. One explanation for such general use of the ab-
breviated form is that, in radiotelephone communi-
cation, the station originating is nearly always in
direct communication with the station addressed.

Text

The text of the message is the basic thought or
idea the originator wishes to communicate. It may
be in the form of plain language, signals, code words,
encrypted groups, or numerals.

Difficult words or groups within a text of a plain
language message are spelled out, using the phonetic
alrhabet. Groups or words to be spelled are
preceded by the proword I SPELL. If the operator
can pronounce the word, he should do so before and
after spelling.

Ending

Every radiotelephone message, ends with the pro-
word OVER or OUT. With the use of OVER, the
sender tells the receiver to go ahead and transmit;
or: "This is the end of my message to you, and a
response is necessary." With the use of OUT, the
sender tells the receiver: "This is the end of my
transmission to you, and no response is necessary."
It is never necessary to use OVER and OUT
together.

RADIOTELEPHONE PROCEDURE

Before- you start your study of radiotelephone
procedure, you should be warned that communica-
tion procedure is liable to continual improvement
and change. You can keep up with changes only by
continued study of current communication instruc-
tions.

Radiotelephone transmissions used for illustra-
tive purpose are assumed to pass over the net shown
in figure 19-1.

Calling and Answering

Radiotelephone communication is established by
a preliminary call, which takes the form of individual
or collective call.
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NET CONTROL,,

Figure 19-1.-Radiotelephone net. 41.31

Individual call: In this example a single station is
called; if two or more stations are called, they would
reply in alphabetical order of call signs.

FOXFIRE

THIS IS
STRAWBOSS

OVER

Call sign of receiv-
ing station.

From.
Call sign of the sta-

tion calling.
Go ahead, trans-

mit.

The reply is in the same form: STRAWBOSS-
THIS IS FOXFIRE-OVER.

* Collective call: When stations the net are as-
signed a collective call, that call is used if all the sta-
tions are addressed. If, for some reason, one or more
stations are to be exempted from the call, the collec-
tive call contains the proword EXEMPT, followed
by the call signs of the exempted stations. Example:

- r

SK EDROW
EXE MPT
DITTYBAG-

THIS IS
STRAWBOSS- .

Collective call.
Exempt.
Call sign of the ex-
empted station.
From.
Call sign of the station
calling.
Go ahead, transmitOVER



CHAPTER 19-COMMUNICATIONS

ADAM, FOXFIRE, and SATAN now answer in
alphabetical order of their call signs.

Abbreviated Call

The call sign of the called station may be omitted
when the call is part of an exchange of transmissions
between stations and when no confusion will result.
Example: THIS IS ADAM-OVER.

Repetitions

When parts of the heading, text, or ending of a
message are missing or are doubtful, repetition is
requested by the receiving station. The proword
SAY AGAIN (alone or with ALL BEFORE, ALL
AFTER, WORD BEFORE, WORD AFTER, and
TO) is used for this purpose. In complying with such
requests, the transmitting station identifies the pof-
tion to be repeated. Examples: DITTYBAG sends a
message to SATAN. SATAN misses the word after
"ship." SATAN transmits:

DITTY BAG-THIS IS SATAN-SAY AGAIN-
WORD AFTER SHIP-OVER

DITTYBAG transmits:

SATAN-THIS IS DITTYBAG-I SAY AGAIN-
WORD AFTER SHIP-SIGHTED-OVER

Upon receipt of the doubtful portion, DIT-
TYBAG receipts for the entire message with
ROGER.

Repetitions may be given in plain language
messages by natural phrases or by individual words.
In encoded or encrypted messages, they are made by
individual characters.

Correcting an Error

When an error is made by the transmitting opera-
tor, the proword CORRECTION is sent. The opera-
tor then repeats the last word, group, proword, or
phrase correctly sent, corrects the error, and
proceeds with the message. (NOTE: The first group
of all plain language messages consists of the
message classification.) Example 1:

ADAM-THIS IS STRAWBOSS-TIME ONE
ZERO ONE TWO ZULU-BREAK- UN-
CLAS-CONVOY ROMEO THREE- COR-
RECTION-CONVOY SIERRA ROMEO
THREE-SHOULD ARRIVE- ONE SIX
THREE ZERO LIMA-OVER
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If the error is not discovered until the operator is
some distance beyond it. he ma} make the cor-
rection at the end of the message. He must he care-
ful to identify the exact portion he is correcting. EN-
ample 2:

ADAM-THIS IS STRAWBOSS-TIME ZERO
SIX THREE ZERO ZULU-BREAK-US-
CLAS-ARE YOU RIGGED FOR HEAVY
WEATHER-CORRECTION-TIME ZERO
SIX FOUR ZERO ZULU-OVER

Canceling a Message During a Transmission

During the transmission of a message, and
preceding the transmission of the ending proword
OVER or OUT, the message may be canceled by the
proword DISREGARD THIS TRANSMISSION. ( A
message that has been transmitted completely can
be canceled only by another message.) Example:
During the transmission of a message, STRAW BOSS
discovers he is giving it to the wrong station.
STRAW BOSS transmits:

FOXFIRE-THIS IS STRAWBOSS-ROUTINE
-TIME ZERO SIX ZERO TWO ZULU-
UNCLAS-COMMENCE UNLOADING
AT DAWN SIX-
TEENTH-PROCEED-DISREGARD THIS
TRANSMISSION-OUT

Do Not Answer

When it is imperative that called stations do not
answer a transmission, the proword DO NOT
ANSWER is transmitted immediately after the call.
The complete transmission is sent twice. Example:

SKIDROW-THIS IS STRAWBOSS-DO NOT
ANSWER-TIME ONE ZERO THREE SIX
ZULU-BREAK-NOVEMBER YANKEE
DELTA PAPA-I SAY AGAIN - SKIDROW
-THIS IS STRAWBOSS-DO NOT
ANSWER-TIME ONE ZERO THREE SIX
ZULU-BREAK-NOVEMBER YANKEE
DELTA PAPA-OUT

Verifications

When verification of a message is requested, the
originating station verifies the message with the
originator, checks the cryptography (if the message
is encrypted), and sends the correct version. Exam-
ple I:
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S RAW9( )SS-THIS IS ADAM-VERIFY
Ml SSAGE TIN 4E ONE ZERO ZERO
ElLil-7 ZERO ONE ZULU-ALL BEFORE
TEXT -OVEk

STRAWBOSS trarrismits:

THIS IS ST RA WBOSS-ROGER-OUT

STRAWBOSS_ checking with the originat-
ing officer, fi! N the heading correct as transmitted
previously.

STRAWBOSS sends:

ADAM-THIS IS STRAWBOSS-I VERIFY -
MESSAGE -TIME ONE ZERO ZERO
EIGHT ZERO ONE ZULU-ALL BEFORE
TEXT-PRIORITY-TIME ONE ZERO
ZERO EIGHT ZERO ONE ZULU-FROM
STRAWBOSS-TO-ADAM -INFO-DIT-
TYBAG-GROUPS ONE
SEVEN-BREAK-OVER

ADAM transmits:

THIS IS ADAM-ROGER-OUT

Example 2:

STRAWBOSS-THIS IS SATAN-VERIFY
MESSAGE TIME ZERO EIGHT FOUR
FIVE ZULU-WORD AFTER PROCEED-
OVER

STRAWBOSS transmits:

THIS IS STRAWBOSS-ROGER-OUT

After checking with the originating officer,
STRAWBOSS finds that he means HONGKONG in-
stead of SHANGHAI as word after PROCEED.
STRAWBOSS transmits:

SATAN-THIS IS STRAWBOSS-COR-
RECTION MESSAGE-TIME ZERO
EIGHT FOUR FIVE ZULU-WORD
AFTER PROCEED-HONGKONG-OVER

SATAN transmits:

THIS IS SATAN-ROGER-OUT

Read Back

A check on transmission accuracy can be had by
using the prowords READ BACK. READ BACK is
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used when you want your own message ( or a portion
of it) repeated back to you as received. ( When the
READ BACK procedure is employed, the proword
ROGER need not be used to indicate receipt of a
message.) Remember to identify the messaze por-
tion you want read back. Transmit the READ BACK
proword immediately after the call. Example:

ADAM-THIS IS STRAWBOSS-READ BACK
TEXT-TIME ONE SIX THREE ZERO ZU-
LU-BREAK-UNCLAS-CONVOY
DELAYED ONE TWO HOURS-BREAK-
OVER

ADAM replies:

THIS IS ADAM-I READ BACK TEXT- UN-
CLAS-CONVOY DELAYED ONE TWO
HOURS-OVER

STRAWBOSS then sends:

THIS IS STRAWBOSS-THAT IS CORRECT
-OUT

If a message is sent back incorrectly, it may be
corrected by the proword WRONG, followed by the
corrected version. In the preceding example, assume
that ADAM made a mistake when he read back the
message:

THIS IS ADAM-I READ BACK TEXT- UN-
CLAS-CONVOY DELAYE0 TWO ONE
HOURS-OVER

STRAWBOSS corrects ADAM:

THIS IS STRAWBOSS-WRONG-UNCLAS-
CONVOY DELAYED ONE TWO HOURS
-OVER

ADAM reads back again:

THIS IS ADAM-UNCLAS-CONVOY
DELAYED ONE TWO HOURS-OVER

STRAWBOSS ends the exchange with:

THIS IS STRAWBOSS-THAT IS COR-
RECT-OUT

Executive Method

The executive method is used to execute tactical
signals so that two or more units can take action at
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the same time. Usually the abbreviated form is used
in such messages. Executive messages contain the
proword EXECUTE TO FOLLOW or IMMEDIATE
EXECUTE, as appropriate, immediately after the
call. The signal to carry out the meaning of the
message is the proword EXECUTE. It may be sent
shortly after transmission of the message.

Variations of the executive method are (1) the
normal executive method. (2) the delayed executive
method, and (3) the immediate executive method.
(In any event, a warning STANDBY precedes the
proword EXECUTE )

In our first example, the OTC sends a message to
the task group by the normal executive method.

SKIDROW-THIS IS STRAWBOSS-SIGNALS
FOLLOW-EXECUTE TO FOLLOW-
BREAK-CORPEN THREE FIVE SEVEN
-OVER

All ships reply in alphabetical order:

THIS IS ADAM-ROGER-OUT
THIS IS DITTYBAG -ROGER -OUT
THIS IS FOXFIRE-ROGER-OUT
THIS IS SATAN-ROGER-OUT

When STRAWBOSS is ready to execute, he
sends the executive signal. To save time, only one
station is directed to receipt.

SKIDROW-THIS IS STRAWBOSS-STANDBY
-EXECUTE-BREAK-ADAM-OVER

ADAM replies:

THIS IS ADAM - ROGER --OUT

A delayed executive method is handled in ex-
actly the same way as a normal executive method
message except that, as a memory refresher, the text
of the message is repeated just before giving
STANDBY-EXECUTE. Assume that the foregoing
message is sent by the delayed executive method.
The message is transmitted and all stations receipt
for it as before. This time, however, STRAWBOSS is
not ready to execute until several minutes elapse.
When ready he sends:

SKIDROW-THIS IS STRAWBOSS-CORPEN
THREE FIVE SEVEN-STANDBY-EX-
ECUTE-BREAK-ADAM-OVER
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ADAM replies:

TH!S IS ADAM-ROGER-OUT

In the immediate executive method the text of
the message is transmitted twice, separated by I SAY
AGAIN. The warning proword IMMEDIATE EX-
ECUTE is used in the message instructions instead
of EXECUTE TO FOLLOW. The executive signal
itself follows in the final instructions of the message.
Because only one transmission is made, the im-
mediate executive method message does not allow
stations to obtain verifications, repetitions.
acknowledgments, and cancellations before the
message is executed. Example:

SKIDROW-THIS IS STRAWBOSS-SIGNALS
FOLLOW-IMMEDIATE EXECUTE-
BREAK-TURN NINE-I SAY AGAIN-
TURN NINE-STANDBY-EXECUTE-
BREAK-SATAN-OVER

SATAN receipts:

THIS IS SATAN-ROGER-OUT

Acknowledgment

An acknowledgment is a reply from an addressee
indicating that he has received a certain message,
understands it, and can comply with it. Note the dif-
ference between an acknowledgment and a receipt.
The receipt means that the message was received
satisfactorily. An important feature of the
acknowledgment procedure is that only a command-
ing officer or his designated representative can
authorize you to send an acknowledgment.

The request for an acknowledgment is the word
ACKNOWLEDGE (not a proword ) as the final
word of the text. The reply is the proword WILCO.
If the commanding officer can acknowledge at once,
the operator may receipt for the message with WIL-
CO, because the meaning of ROGER is contained in
WILCO. If the acknowledgment cannot be returned
immediately, the operator receipts for the message
with the proword ROGER, and WILCO is sent later.
The return transmission to a request for an
acknowledgment is either ROGER or WILLD.
(Never use these prowords together.)

In the following example, the OTC sends a tacti-
cal signal. He desires acknowledgment from two
ships.
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SKIDROW-THIS IS STRAWBOSS-SIGNALS
FOLLOW-EXECUTE TO FOLLOW-
BREAK-TANGO BRAVO-TACK-ONE
FIVE-TACK-ZERO ZERO ZERO-
TACK-ONE TWO-FOXFIRE-DIT-
TYBAG-ACKNOWLEDGE-OVER

The commanding officer of DITTYBAG hears
the message, understands it. and can comply. He
directs his operator to acknowledge:

THIS IS DITTYBAG-WILCO-OUT

The commanding officer of FOXFIRE wishes to
consider the message before acknowledging. His
operator transmits:

THIS IS FOXFIRE-ROGER-OUT

When the commanding officer of FOXFIRE is
ready to acknowledge, he has two choices of reply.
He can send either:

or:

STRAWBOSS-THIS IS FOXFIRE-WILCO-
YOUR LAST TRANSMISSION-OUT

STRAWBOSS-THIS IS FOXFIRE-WILCO-
YOUR EXECUTE TO FOLLOW-BP EAK
-TANGO BRAVO-TACK-ONE FIVE-
TACK-ZERO ZERO ZERO-TACK-ONE
TWO-OUT

When ready to execute, the OTC transmits:

SKIDROW-THIS IS STRAWBOSS-STANDBY
-EXECUTE-ADAM-OVER

ADAM receipts as directed:

THIS IS ADAM-ROGER-OUT

VISUAL SIGNALING

The three principal methods of visual signaling
are flashing light, semaphore, and flaghoist. The
remainder of this chapter is concerned with these
methods and the signaling procedures that the Quar-
termaster must know.

FLASHING LIGHT

The two types of flashing light communication
are directional and nondirectional.

Directional transmissions are sent out by a signal
searchlight that is pointed and trained directly at the
receiver so as to he visible through a limited arc. It is
the longest range visual sienaling method.

Nondirectional signals are sent out from yardarm
blinkers, or a special nondirectional signal lg lan-
tern, which are operated from a transmission key
located in the pilothouse or on the signal bridge. The
light is visible in any direction away from the ship,
thus affording the sender an effective way to corn-
municate simultaneously with many addresses. Yar-
darm blinkers are restricted to nighttime use among
ships in company.

International Morse Code

International Morse code is standard for all naval
communications transmitted by flashing light or
radiotelegraph. You must know it well before you
can use flashing light equipment.

The international Morse code is a dot-dash
system. It is not difficult to learn if you go about it
the right way. Basically, it consists of sight patterns,
which you must recognize. Each of the sight patterns
is really a mental picture of dots and dashes ar-
ranged in a group. These groups consist of from one
to six dots or dashes, or both. Each group represents
a letter of the alphabet, a numeral, or punctuation.
You'll be surprised how easy it is to learn them-with
some practice. But don't neglect it-practice is the
secret.

The international Morse code alphabet and
number sight patterns, as well as the phonetic
pronunciation for each, are shown in figure 19-2.
They can be learned in one or two sittings. Ex-
perience shows that the best way to lea; ri code is by
wholes. The Radioman learns whole tonal sounds.
Similarly, the Quartermaster and Signalman should
learn by whole sight patterns. Do not break each
character into dots and dashes that must be counted.
Instead, try to learn each character as a complete
mental picture. When you see one dot and one dash
(.-), don't count them ("one dot, one dash") and
then conclude it's the letter A you saw, but think the
letter A as soon as you see the dot and dash.

Ask an experienced man to send to you with a
searchlight, multipurpose light, or blinker card. Start
by having him send you unknown individual letters
or numbers. When you miss, ask him at once to tell
you what the letter was, then have him flash it again.
When you master each character, try code groups,
and, later, after you attain some proficiency, try
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Linter Phonetic Alphabet PrOntInCiation Guide International
Mom Code

A ALFA. AI. FA
B BRAVO_ _ - BRAH VOH
C CHARLIE CHAR LEE
D. ' DELTA DELL TAH
E ECHO . - ECK OH
F FOXTROT. FOES TROT
G. GOLF.. GOLF
H___ ____ __j HOTEL..__-_-_ HOH TELL
I INDIA
J_

IN DEE AH
JULIETT- -- _ JEW LEE ETT__ _

K KILO __
L.. LIMA

K EY NI; OA Hil

M MIKE_ ...- _____I MIKE
N NOVEMBER ...! NO VEM BER____
O OSS CACAF{OSCAR_
P PAPA

.i
PAH PAH

Q QUEBEC KEli BECK
R ROMEO_..____ HOW ME OH.. - -
S SIERRA
T TANGO.

SEE AIR RAH_ __ _
TANG GO --

U UNIFORM ..... YOU NEE FORM_
VICTOR VIK TAH

W WHISKEY_ WISS KEY_
X XRAY _ ECKS RAY
Y YANKEE_ YANG KEY

ZULU
.... -.-

Z ZOO LOO -.......

NOTE: ROGER continue to be used as a proword; ROMEO se II not be used as a
proword.

Number Phonetic Alphabet international
Morse Code

I WUN - -- - -
2 TOO ..- - -
3 THUH-REE - -
4 FO-WER
5 EI-YIV
6 SIX - ....
7 SEVEN -....
8 ATE --.-- ..
9 NINER -........- .
0 ZERO

Figure 19-2.--Phonetic and Morse code alphabet
and signs. 17.20

plain language. Never try plain language first,
because receiving plain language tends to encourage
guessing and actually slows the process of learning
the code.

Use these code groups as a starter. Other exer-
cises appear elsewhere in this chapter.
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SNEVI GHSOM AT8LW QV072 ERPOL
F OX1R MINOF 34 PR T ZX CVB WITY H
EXCI9 EHOXA 92474 CRBDZ ULXUK
RHEDC HILDE DEL62 ROSE8 PIMON
IJBUH 8YGVT 6FC5R D4XES Z3WA2
QPWOE R IT UY LA KSJ FDHGO NA IL P
06293 48751 64209 89347 24690
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You can make up all sorts of combinations. Just
be sure they are code groupsnot ordinary words:--so
you cannot anticipate what's coming next.

Once you become really proficient at code
groups, you can graduate to plain language. Even
then, try to avokl anticipating the next letter,
because you may be wrong and find yourself really
confused. In any event, you never will be a good
code man if you fall into the bad habit of anticipat-
ing.

Tips on Sending

After your receiving progresses, try some send-
ing. You'll find it easy to pick up. Remember that
there is a definite physical limitation on the speed
with which flashing light can be sent and still be
readable. The manufacturer's specifications state
that the 12-inch Navy signal searchlight can send up
to 15 words a minute. A good sender and receiver

AND
ANSWERING

SIGN

can exceed this speed if the characters are made
cleari and distinctly, with uniform spacing between
them. Incidentally, speed doesn't necessarily mean
noise. The light shutters can be moved quickly
withoz.0 banging them up and down.

A good rule to adopt is: never send faster than
you can receive. If you transmit a message at 12
words a minute and get a reply at the same rate,
you'll be out of luck if you can read only 8 words a
minute. It is preferable to send and receive a
message correctly at 8 words a minute than to have
to send it twice at a 12-word rate.

SEMAPHORE

Semaphore and flashing light can sometimes be
used interchangeably. Semaphore is much faster
than flashing light for short-distance transmissions in
clear daylight. Semaphore may be used to send
messages to several addressees at once if they are in

TU

ERROR FRONT NUMERALS

Figure 19-3.Semaphore alphabet and signs.
17.18
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suitable positions. Because of its speed, semaphore
is better adapted than are the other visual methods
for long messages. When radio silence is imposed,
semaphore is considered the best substitute for han-
dling administrative traffic.

Although semaphore's usefulness is limited
somewhat by its short range, it is more secure than
light or radio because there is less chance of inter-
ception by an enemy or unauthorized persons.
Speed and security, therefore, are the two factors
favoring the use of semaphore under daylight condi-
tions.

Semaphore requires little in the way of equip-
ment. The two hand flags attached to staffs are all
you need. Usually the standard semaphore flags are
15 or 18 inches square, and each staff is long enough
to enable the sender to grasp it firmly. The flags are
similar to the OSCAR alphabet flag. Sometimes the
PAPA flag is substituted. Most semaphore flags is-
sued to the fleet today are fluorescent and are made
of sharkskin. (When sender and receiver are very
close to each other, as when ships are alongside for
underway replenishment, no special equipment is
necessary. The semaphore characters are made
simply by moving the hands to the proper positions.)

When using fluorescent flags, your background
while sending is relatively unimportant. With cotton
flags, however, a good background must be selected.
Otherwise, the receiving operator(s) may be unable
to see your flags clearly.

Sending and Receiving

A description of a clear and effective method for
learning semaphore communication follows. Take a
look at figure 19-3. It shows how the semaphore
alphabet and certain special signs used in connec-
tion with it are formed by means of your two flags.
Before you try to memorize the position for the vari-
ous letters and signs, practice moving your arms
quickly and accurately to each of the various posi-
tions. In other words, hold a one-man position drill.
Be careful not to confuse the right hand in the illus-
tration with your left hand. The man in figure 19-3 is
the sender, and you'll be looking at the illustration as
if you were the receiver.

In figure 19-4 you see a man swinging himself
through a position drill. He moves his flags smartly
to their positions. Notice, for example, that there's
no mistaking his Bs for his As or Cs. Take a tip and
do likewise, or you'll make a name for yourself ar a
Sloppy Joe on the semaphore stand. A sloppy sender
spends his time repeating messagesbecause nobody
can read them.
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(1)

(L)

(2)

Figure 19-4.Position drill. 69.119

R

A single semaphore flag may be held in eight cor-
rect positions. You can picture these positions easily
if you imagine yourself standing inside a circle, like
the man in figure 19-5. Notice that the circle is di-
vided into eight parts by equally spaced marks.
These marks represent the correct flag positions.
Any position between them is sloppy and only leads
to confusion. When you practice, move your arms
from one position to another by the shortest route
possible. Always make your characters in the same
plane as your shoulders, and extend your arms to full
length.

Although one flag has only eight positions, a
large number of combinations is possible when both
flags are used. Of the possible combinations, 28 are
used in semaphore communication. There are 26
letters in the alphabet, plus two signs meaning NU-
MERALS and FRONT.
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Figure 19-5.Semaphore position circle.
17.19

The front sign (see fig. 19-3) is used after you
finish a word; it's like the space left between words
in ordinary writing. It also is used before and after
each call sign, code group, or procedure sign, and
between all letters and numerals of a call sign.

The numeral sign is given just before you start
transmitting a group of numbers that are to be
recorded as numerals and again when the numerals
are completed.

You'll notice that letters C and E are also used as
special signs. The ANSWERING sign is the same as
letter C. The ERROR sign consists of letter E, made
several times. The ATTENTION sign is made by
waving both flags from the horizontal to the over-

head position.
The semaphore alphabet isn't at all hard to learn.

The speed with which you learn it depends on how
consistently you practice. After you master the fun-
damental positions and can place the flags in these
positions quickly and surely, begirt practicing the let-
ters as you see them in figure 19-3.

Remember that the positions shown in the illus-
tration are as you would see them if you were the
receiver of the I. ansmissionnot the sender. Don't
try for speed right away. Speed comes after you've
thoroughly mastered the alphabet.
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The various instructors who teach semaphore in
Navy training schools have several different systems,
all of which they believe make learning easier. One
of the most popular methods is the so-called system
of opposites. The trick here is to learn one letter,
and then learn the letter made by holding the hands
in exactly the opposite position. If you like this
system of learning, you can get some help on it as
you practice by referring to figure 19-6.

Down the list, you'll find that all the letters of the
alphabet have opposites that form other lettersex-
cept L, D, and R. If you want to fit D and R into the
system of opposites, you can stretch a point and call
them opposites tooD is straight up and down, and R
is straight out on both sides. Thus, they're opposites
in the same way that opposing arms of a cross are
opposites.

LEARN BY OPPOSITES

O te
A G B E C E

[R-----14

J PI X

OW a Y

L

T NUMERALS

---R- ALL OF THE LETTERS OF THE

ALPHABET HAVE OPPOSITES

EXCEPT L, 0, AND R.

R

Figure 19-6.The system of opposites.
69.120
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FLAGHOIST SIGNALING

Flaghoist signaling provides a rapid and accurate
system of handling tactical and informational signals
of reasonable length during daylight between ships
in proximity. In general, flaghoist signal ensures a
more uniform execution of a maneuver than any
other system.

For signaling by flaghoist, the Navy uses the in-
ternational alphabet flags and numeral pennants,
Navy numeral flags, and special flags and pennants.
These groups are shown in figures 19-7 and 19-8.
Only the alphabet flags, numeral pennants, FIRST,
SECOND, and THIRD substitutes, and the
CODE/ANSWERING pennant are used in interna-
tional signaling procedure. Each alphabet flag has
the name of the letter it represents, and a numeral
flag takes the name of the numeral it represents.

Parts of a Flag

Figure 19-9 shows the various flag types and
their parts. The fly is the length of the flag, measured
from the staff to the outside edge. The hoist is the
vertical width of the flag when flying free, The
tabling is the double thickness of buntingtaped,
bound, and stitched at the hoist of a flag. The tail
line is a short length of halyard attached to the lower
part of the tabling carrying the snaphook. It serves as
a spacer, separating the flags of a hoist for clearness
in reading signals. The snap is a brass releasing hook,
attached to the lower end of the tail line or uphaul
halyard, which fits into the ring of the next succeed-
ing flag or into the ring of the downhaul halyard. The
ring is a brass circle attached to the top of the tabling
or to the free end of the downhaul halyard. The ring
is the receiver for the snap.

A tackline is a piece of signal halyard (about 6
feet long) with a ring at one end and a snap at the
other end. Uses of the tackline are discussed later in
this chapter.

How to Read Flaghoists

The flags of a hoist are always read from the top
down. When a signal is too long to fit on one ha-
lyardwhen, in other words, it requires more flags
than can be made into a single hoistthe signal must
be continued on another halyard. When a signal is
broken into two or more hoists, it must be divided at
points where there can be a natural space without af-
fecting the meaning of the signal.

A complete signal or group of signals whether
on one hoist or on two or more adjacent hoists flying
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at the same timeis called a display. When displays
of more than one hoist are raised, the separate hoists
are run up, one by one, in the correct order. Don't
try to run them up simultaneously.

As a general rule, if a signal is too long to be
shown completely on three halyards, it's better to
make two or more displays from the signal. When
two or more displays are used, the heading must be
hoisted on a separate halyard and kept flying while
successive displays are made.

When two or more hoists are flying, they are read
from outboard in, or from forward aft. Figure 19-10
shows how to read a three-hoist display from the top
down and from outboard in.

Flags may also be hoisted at the triatic stay. It is a
line extending from the foremast to a stack or
another mast. Such 'signals are read from forward
aft. A triatic stay is illustrated in figure 19-11. This
illustration also shows hoists at two positions on a
yardarm.

When signals are hoisted at yardarms'of different
heights, those at the higher yardarm are read first.
When several hoists are displayed simultaneously
from different points, they are read in the following
order: (1) masthead, (2) triatic stay, (3) starboard
yardarm, and (4) port yardarm.

Terms used to describe the status of flaghoists
follow.

*Close up: A hoist is closeup when its top is
touching the block at the point of hoistin other
words, when the hoist is up as far as it will go.

*At the dip: A hoist is at the dip (or dipped )
when it is hoisted three-fourths of the way up toward
the point of hoist.

*Hauled down: A hoist is hauled down when it is
returned to the deck.

*Superior position: Any hoist or portion of a
hoist that is to be read before another hoist or por-
tion of a hoist is said to be in a superior position.

Comparison of Allied/International Procedure

Allied flaghoist procedure (used in military com-
munications) and international procedure (used in
merchant and merchant/military flaghoist communi-
cations) differ in several particulars. The following
paragraphs explain the procedures and point out the
differences.



ALPHABETIC AND NUMERAL FLAGS

FLAG

and

NAME Spoken Written

FLAG

and
NAME Spoken Written

FLAG
and

NAME Spoken Written

ALFA A X
M

MIKE M YANKEE V

Y

B

BRAVO B NOVEMBER N ZULU Z

Z

ei

N

CHARLIE C OSCAR 0 ONE 1

1C 0

DELTA D
m

P

PAPA P TWO 2

2D

E

ECHO E QUEBEC 0 THREE 3

Q

FOXTROT F

R

ROMEO R FOUR 4X
4F

GOLF G SIERRA S FIVE 5rvlAlh.
5

I I
G

I
S

HOTEL H

T

TANGO T SIX 6

6H

INDIA I

U

UNIFORM U

7

SEVEN 7

i

JULIET T __VICTOR__ _ _ EIGHT
VI 8

KILO K WHISKEY W

9

NINE 9

K W

L

LIMA L XRAY X ZERO 0

+ +
+

4. 4.

X 0

Figure 19-7.Alphabet and numeral flags.
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PENNANT

and

NAME

-1
i

Spoken 1 Written

0 PENNANT

ONE
pl

1

PENNANT
p2

2
TWO

PENNANT
p3

3
THREE

PENNANT p4

4
FOUR

PENNANT
P5

5
FIVE

PENNANT
p6

6
SIX

PENNANT
p7

SEVEN

PENNANT
p8

8
EIGHT

PENNANT
p9

9
NINE

PENNANT

ZERO
p0

TACK
TACK

LINE

o

PENNANT
Of

FLAG Spoken Written

PENNANT
Of

FLAG Spoken Written

CODE

or ANSWER

CODE or

ANSWER

CODE or

ANS

_

NEGATIVE

NEGAT NEGAT

SCREEN

SCREEN SCREEN

PREPARATIVE

PREP PREP

CORPEN

CORPEN CORPEN PORT PORTIII,
PORT

ESIG-
NATION

DESIG DESIG 1110111.1"

SPEED

SPEED SPEED

PDIV

DIVISION

DIV SQUAD SQUADI

SQUADRON

EMERGENCY

EMERGENCY EMERG

STARBOARD

STARBOARD STBD

FLOTILLA

FLOT FLOT >IN"
STATION

STATION STATION

FORMATION

FORMATION FORM OP°

SUBDIVISION

SUBDIV SUBDIV

INTER-
ROGATIVE

INTER

ROGATIVE
INT I I I

TURN

TURN TURN

SUBSTITUTES

las>.
1st.

SUBSTITUTE

FIRST

SUB
1st .

3rd.

SUBSTITUTE

THIRD

SUB
3rd.

11111:>.
21111-

SUBSTITUTE

SECOND

SUB
2nd. DIIIIII

4th.

SUBSTITUTE

FOURTH

SUB
4th.

Figure 19-8.Numeral pennants, special flags
and pennants,.and substitutes. C17.68
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t
FLAG

SPECIAL
PENNANTS

BURGEE

Tabling

NUME
NEGATIVE

Figure 19-9.Parts and types of flags and
pennants. 69.121

HOW TO CALL.In allied procedure, call signs,
address groups, and unit indicators (all discussed
later) may be used to establish communications with
ships, units, or commands. When the call is used, it is
hoisted in a superior position. The call may be
omitted under the following circumstances:

1. By the OTC (SOPA in port) on signals ad-
dressed to all ships.

2. By ships addressing OTC, when no relay is
required and no confusion will result.

3. By ships originating emergency alarm signals.

READ DOWN AND INBOARD

Figure 19-10.Reading flaghoists. 69.122
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CLOSE UP AT THE DIP

ORWARD AFT
-.I ----11. ii------i

AT THE TRIATIC STAY

Figure 19-11.Flaghoist positions. 69.123

In international procedure, the international
signal letters of the ship addressed must be hoisted in
a position superior to the signal. When no signal let-
ters are hoisted, any signal will be understood as
being addressed to all ships within visual signaling
distance.

HOW TO ANSWER.In allied procedure,
flaghoists are answered by each addressee hoisting
(at the dip) the same flags as the originator. The ad-
dressees close up the hoist when its meaning is un-
derstood.

In international procedure, hoists are answered
by raising ANSWER to the dip. The answering pen-
nant is put close up when the signal is understood.

SIGNALS NOT UNDERSTOOD.--In allied
signaling, the interrogative pennant is used to in-
dicate that the addressee does not understand the
meaning of a hoist or that he desires to question its
meaning. The originator's hoist is repeated, at the
dip, and INT is hoisted close up on an adjacent hoist.
When an addressee is unable to distinguish a signal,
he indicates this fact by hoisting INT 2. A repeating
or relaying ship hoists INT 3 to indicate that she has
repeated a hoist incorrectly. The originator also may
use INT 3, preceded by a call sign, to inform a ship
that a hoist is repeated incorrectly.

In international procedure, if a receiving ship
does not understand the meaning of a signal she
hoists "CODE ZL," signifying "Your signal has been
received but not understood," or "CODE ZQ," sig-
nifying "Your signal appears incorrectly coded. You
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should check and repeat the whole." If the receiving
ship cannot clearly read the signal made to her, she
hoists an appropriate signal from the International
Code of Signals (H.O. 102). (NOTE: All signals from
H.O. 102, when used by naval ships, must be
preceded by the CODE pennant.)

USE OF SUBSTITUTES.Allied procedure
specifies that the 1st, 2nd, 3rd, and 4th substitutes
repeat the first, second, third, and fourth flag or pen-
nant (respectively ), counting down from the top of
that hoist. Once a substitute is used, it no longer may
be thought of as a substitute. Rather, it is considered
the flag or pennant for which it was substituted. Ex-
amples:

T141rimay be hoisted as T 1 4 2nd
161416 may be hoisted as 1 6 1st 4 3rd 2nd.

International procedure differs from the allied
usage in that substitutes can only repeat a signal flag
of the same class as that immediately preceding
italphabet flags and numeral pennants comprising
the two classes. The answering pennant is disre-
garded in determining which substitutes to use. No
substitute can be used more than once in any hoist.
Examples:

JULL may be hoisted as J U L 3rd.
BBCB may be hoisted as B 1st C 2nd.
lairimay be hoisted as 1 '2nd 3rd.
T1330 may be hoisted as T 1 3 2nd

(Note that in the last example both classes of
flags are used. Because the second substitute im-
mediately follows a numeral pennant, it can only re-
peat a numeral pennant. Actually, pennant 3 is the
third flag in the hoist, but only the second pennant;
therefore, the second substitute is used (instead of
the third). )

Flags and Pennants

In learning the alphabet flags, numeral flags and
pennants, and special flags and pennants, practice
sketching each flag. Label each one according to its
proper color(s). When you feel that you know every
flag, ask someone to test you. Ask him to call the
flags at random, as you name and describe them.
Whenever you are topside, pay particular attention
to the flaghoists flying from the various ships close
aboard, and check yourself on your ability to recog-
nize and name them.

Flags and pennants used in flaghoist messages
are written and spoken as shown in figures 19-7 and
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19-8. These flags and pennants are transmitted by
international Morse code and semaphore as shown
in table 19-1. The. tackline is spoken and transmitted
TACK and written as a dash ().

Logging Signals

All flaghoist signalswhether incoming, outgo-
ing, or relayedmust be logged, together with the
date, time of receipt (or time of delivery), time of
execution, originator, and addressee(s). The entire
signal ( but not its meaning) must be recorded ex-
actly as sent or received.

VISUAL PROCEDURE

The discussion just presented on the methods of
visual signaling is only the beginning of this special-
ized field of communication. Once you become
acquainted with these methods, the next step is to
know how to go about employing these methods in
the systematic way the Navy prescribes. At first, it
may seem difficult, but continually studying the
necessary signaling publications will soon provide
you the working knowledge needed to carry out this
responsibility efficiently on your own.

Many new words and terms must be learned be-
fore you can begin to understand visual signaling
procedure. Examples of these terms are procedure
signs, operating signals, call signs, address groups,
originator, addressees, and the like. It is not the pur-
pose of this chapter to cover this material in detail. It
is your responsibility as a Quartermaster to look up
these items and other applicable material in current
signal publications. Complete information on visual
communication procedures may be found in the ef-
fective edition of ACP 129, Communication Instruc-
tions, Visual Signaling Procedures.

For purposes of simplification and brevity, the
Navy has established standardized signals, which, in
some instances, apply to one or all of the methods of
signaling previously discussed. A short coverage of
the more important ones is given here.

PROCEDURE SIGNS

The naval procedure signs or prosigns are special
signals of one or more letters or characters, used to
facilitate communication by conveying, in con-
densed standard form certain frequently used or-
ders, instructions, requests, and information related
to communications. A complete list of prosigns,
authorized for use in visual signaling, accompanies
this text. An overscore indicates that the letters are
to be transmitted as a single character (i.e., without
pausing between letters).
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Table 19-1.Transmission of Flags and Pennants
. 69.135

Flag/Pennant
Morse Semaphore

Call sign Text Call sign Text

A-Z

1-0

pl-pO
.

ANSWER
CODE
SCREEN
CORPEN
DESIG
DIVISION
EMERGENCY
FLOTILLA
FORMATION
INTERROGATIVE
NEGATIVE
PREPARATIVE
PORT
SPEED
SQUADRON
STARBOARD
STATION
SUBDIVISION
TURN
FIRST SUBSTITUTE
SECOND SUBSTITUTE
THIRD SUBSTITUTE
FOURTH SUBSTITUTE

A-Z

1-0

1-0

DIV

FLOT

SQUAD

SUBDIV

First 3
Second 2
Third 2
Fourth 2

ALFA to
ZULU1

ONE to
ZERO 1

1 to 0

ANS
CODE
SCREEN
CORPEN
DESIG
DIV
EMERG
FLOT
FORM
INT
NEGAT
PREP
PORT
SPEED
SQUAD
STBD
STATION
SUBDIV
TURN

A-Z ALFA to
ZULU1

ONE to ZERO 1

ONE to ZERO'

DIV

FLOT

SQUAD

SUBDIV

Not used
Not used
Not used
Not used

ANS
CODE.
SCREEN
CORPEN
DESIG
DIV
EMERG
FLOT
FORM
INT
NEGAT
PREP
PORT
SPEED
SQUAD
STBD
STATION
SUBDIV
TURN

1 At the discretion of the OTC, when conditions and operator's capabilities per-
mit, all of the alphabetical and numeral flags and numeral pennants comprising
a signal from ATP 1A, Vol..II may be transmitted as their Morse symbols to
expedite signaling.

2 Substitutes are used only when expediting by flashing light (a fl.aghoist preceded
by a substitute), or when the operating -signal meaning "hoist the following sig-
nal" is used and a substitute appears as the first flag. The substitute is then
transmitted as first, second, third, or fourth, as appropriate.
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Prosign

AA

AA
AB
AR
AS
B
BT
C
C

D

DE
EEEEEEEE
F
FM
G
GR(numeral(s))
GRNC
HM (3 times)
II

INFO

INT
IX
IX (5-second flash)
J

K
L

NEGAT

NR
0
OL
P
PT

R
T
TO

WA
WB
XMT

Meaning

Unknown station (flashing
light only)

All after
All before
End of transmission
Wait
More to follow
Long break
Correct
Answer sign (semaphore

only)
Reduce brilliancy or use

smaller light
From
Error
Do not answer
Originator's sign
Repeat back
Group count
Groups not counted
Emergency silence sign
Separative sign
Repeat
Information addressee

sign
Interrogatory
Execute to follow
Executive signal
Verify with originator and

repeat
Invitation to transmit
Relay or relayed (flash-

ing light and sema-
phore only)

Exempted addressee sign
(flaghoist only)

Number
Immediate
Show steady dim light
Priority (precedence)
Call sign follows (flash-

ing light and sema-
phore only)

Received
Routine (precedence)
Transmit to
Action addressee sign
Information addressee

sign (flaghoist only)
Word after
Word before
Exempted addressee sign
Flash (precedence)

PUNCTUATION

Punctuation should be used when it is essential to
the sense of a message. When no signal equivalent
for a punctuation mark exists, the mark may be ab-
breviated or spelled out. Punctuation marks
authorized for visual communications are indicated
in the accompanying list.

Name

Apostrophe
Colon
Comma
Hyphen or dash
Parenthesis/left
Parenthesis/right
Period
Question mark
Quotation marks
Slant sign/virgule

OPERATING SIGNALS

Abbreviation

C LN
CMM

PAREN
UNPAREN
PD
QUES
QUOTE/UNQUOTE
SLANT

Operating signals (OpSigs) are a concise, stan-
dardized code designed for use by communication
personnel in the exchange of information incident to
traffic handling. Use of operating signals may reduce
both the number and length of transmissions neces-
sary to convey certain information. This code con-
sists of three-letter groups, beginning with the letter
Q or Z.

The 0 and Z signals-as operating signals some-
times are called-possess no security and must, there-
fore, be treated as the equivalent of plain language.
The Z signals are for use in military communications
and should be used when a Z signal of proper mean-
ing is available. The Q signals may be used in milita-
ry communications when no suitable Z signal exists.
Only Q signals may be used in nonmilitary communi-
cations.

Some signals may be used as either a statement
or as a question. Appropriate signals that normally
would be interpreted as a statement may be changed
to a question by simply preceding the signal with the
prosign INT (in military communications) or by
using the prosign IMI after the signal (in nonmilitary
communications). Following are two examples of
message exchanges between the USS Graham Coun-
ty (L6) and the signal tower at NAB, Little Creek
(HI3). Graham County wants to know whether
message 080745Z concerns her.
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In example 1 ( using plain language ). Graham
County transmits:

H 13 DE L6 DOES MESSAGE 0807452 CON-
CERN ME K

The signal tower replies:

L6 DE H13 MESSAGE 0807452 NO LONGER
CONCERNS YOU K

Morse Semaphore Symbol

OS
MIM
DU
KN
KK
ANA
IMI

XE

In example 2 (using operating signal), Graham
County transmits:

H13 DE L6 INT ZFK 080745Z K

Signal tower replies:

L6 DE H13 ZFK2 K

The same operating signal (ZFK) was used here
as both the question and the answer.

It is obvious that the signal exchange in the
second example is shorter and less time-consuming
to transmit and receive than the plain language
exchange in the first example. Other examples of
operating signals, together with complete instruc-
tions for their use and interpretation, may be found
in the effective edition of ACP 131, Communication
Instructions Operating Signals.

CALL SIGNS AND ADDRESS GROUPS

Call signs (not to be confused with the operating
signals) are divided into a number of specialized ap-
plications. For example, radio call signs are groups
of letters, numerals, or combinations of both, which
identify radio stations. Other types of calls in use are
visual call signs, individual ship calls, unit indicator
call signs, visual commander call signs, international
call signs, tactical call signs, and many more. Exam-
ples of several call signs follow.
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Type
Actual call

sign
Unit referred

to

Radio and NHRB USS Leyte
interna-
tional call
sign.

Visual call R32 USS Leyte
sign

Unit indicator D Div pl p2
call sign.

Visual com- SQUAD r)
mander call
sign.

Special task 3p6
organiza-
tion call
sign.

Destroyer
Division 12

Commander
this de-
stroyer
squadron.

Commande r
Task Ele-
ment 6.

Several of the more important call sign books in-
clude Call Sign Book for Ships, Visual Call Sign Book,
Tactical Call Sign Book, and Task Organization Call
Sign Book.

Address groups consist of four-letter groups as-
signed to activities or commands established to help
expedite the transmission and delivery of messages
sent by any means. Address groups assigned to our
armed forces as well as our allies are listed in ACP
100, Allied Call Signs and Address Group Systems-In-
structions and Assignments.

THE MESSAGE

The purpose of the brief discussion just given on
visual procedure was to point out to you that there is
much more to visual communication than learning
the dots and dashes of Morse code, or even learning
the meaning of the various signaling flags and pen-
nants. To repeat, visual signaling proficiency
requires a thorough study of current publications
plus continual practice.

The ultimate aim of learning the methods and
procedures of visual signaling is to deliver a message
correctly, quickly, and in as brief a form as possible.

The Navy defines (in ACP 121) a message as
"any thought or idea expressed briefly in plain or
secret language prepared in a form suitable for
transmission by any means of communications." A
message in any form consists of three main parts: the
heading, the text, and the ending procedure.

1. The heading is subdivided into four com-
ponent parts: the procedure, preamble, address, and
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prefix. The heading is transmitted at a slower speed
than the text, because it may contain many letters
and numerals that make it harder to receive.

a. The procedure component contains the call
signs of the sender and receiver. Example: NUBP
DE NHRB. Here we have NUBP, call sign of the
USS Duluth; the prosign DE, meaning "This trans-
mission is from the station whose call sign follows";
and NHRB, the call sign of the USS Leyte. The call is
followed by a prosign giving the transmission in-
structions, if a relay is necessary.

b. The preamble is the component of the heading
between the transmission instructions and the ad-
dress. It contains the precedence, date-time group,
and message instructions. The preamble cannot be

changed by anyone except the person who originates
the message.

c. The address follows the preamble. It is fixed by
the originator, and must not be altered or changed
by any other station. It contains the identity of the
originator and the addressee(s), with applicable
prosigns.

d. The final component of the heading is the
prefix. It may contain the accounting symbol, the
group count, and the service message indicator.

2. The text is the main part of the message. The
text contains the basic idea or information the
originator desires to communicate to the addres-
see(s). The text cannot be changed by any person

Table 19-2.-Summary of the Plaindress Message
76.46(69)D

Procedure Cpl DE Hp8 The call, USS Boston fTom COMNAVBASE

H

E

A

D

I

N

G

Preamble ---P--
140638Z

Precedence prosignPRIORITY.
Date-time group, Greenwich mean time.

Address

--FM
MOAT
--TO

LUBA
HONK

--INFO
NAWP

Originator's sign.
Originator's address group (NAVSHIPS).
Action addressee sign.

Address groups of NAVAL SHIPYARD at
San Francisco.

Information addressee sign.
Call sign (USS Boston).

Prefix GR7 Numbers of groups in text of message.

Separation Long break prosignseparates heading from
text.

BT

T
E
X
T

Text
UNC LAS

YOUR, etc. Text of message.

Separation BT Long break prosignseparates text from
ending procedure.

E
N
D
I
N
G

Ending
Procedure K Ending sign.
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other than the originator. It may be in plain language
or it may be sent encrypted or encoded.

3. Now you know what the heading and the text
of a message contain. Only one part remainsthe
ending procedurethe procedure employed to mark
the end of the message. It tells receiving stations to
receipt, to wait, to stand by for more messages or for
further instructions, or it informs them that a repeti-
tion is being made. Often it is the Signalman or
Quartermaster who decides what final instructions
are to be used in the ending procedure for the
message.

The ending sign is the last prosign of every
message. It is either K or AR, depending on whether
a response is required. The ending sign AR means
This is the end of my transmission to you and no

response is required or expected." The ending sign
K means This is the end of my transmission and a
response from you, or station indicated, is necessa-
ry."

Prosign K is used only in naval procedure. It is
not a prosign in international procedure. When com-
municating with merchant vessels, prosign AR is
used.

Table 19-2 shows the parts of the heading, text,
and ending. It summarizes the preceding paragraphs
dealing with the message.

SOUND SIGNALING

Whistle and bell signals constitute the principal
methods of communicating by sound. Sound signals
usually are one-way signals with which the originator
is able to broadcast information to ships within hear-
ing distance. The most commonly encountered
signals of this type are the whistle and bell signals
specified in the Rules of the Road. Some other uses
of whistle and bell signals are discussed in this sec-
tion.

DISTRESS SIGNALS

The continuous sounding of any fog signal ap-
paratus is a signal of distress. Firing a gun or
detonating explosive charges at intervals of about 1
minute are also signals of distress. Use of these
signals is prohibited for any other reason than as an
indication of distress.

FIRE

To indicate a fire aboard a ship, the ship's or-
ganization and regulations manual usually provides
for ringing the ship's bell. Rapid ringing, followed by

one, two, or three separate strokes, indicates that
the fire is foreward, amidships, or aft, re:,.pt=t;;,ciy.

OTHER EMERGENCIES

Whenever a ship hoists an emergency signal, she
sounds, in rapid succession, six short blasts on her
whistle, to attract the attention of other ships in the
vicinity. Such signals include the hoists for man
overboard, collision, fire, enemy sighting, and all
flaghoists preceded by the EMERGENCY pennant.

EXERCISES

In furtherance of the intent of this chapter to
aid you in developing basic visual signaling
techniquesa few typical exercise drills arc included.
Quartermasters are required to transmit and
receive-

284

1. Code groups by flashing light at an approxi-
mate speed of six groups of five characters
a minute (6 wpm). Allowable errors, two.

Plain language messages by flashing light at
an approximate speed of 40 characters a
minute (8 wpm). Allowable errors, one.

3. Plain language messages by semaphore at an
approximate speed of 40 characters a
minute (8 wpm). Allowable errors, two.

The following drills should help increase your
transmitting and receiving rate.

SEMAPHORE DRILL EXERCISE 1

You should now be able to send each letter of the
alphabet easily and without hesitation, so you are
ready to start sending groups. Start with semaphore
drill exercise 1. Do not try for speed; that will come
later.

EGMGH RILCO MUCVX LXDIR
ZKOEW MGQEH WFKZO SMGDH
QFWRK LUIVN CIJQV HJEGO
SPJSY BTSPA PAYTD SCIVN
MGQEH LSMY Z FXNUV BTSPA

SEMAPHORE DRILL EXERCISE 2

Practice sending and receiving semaphore drill
exercise 2, using the front sign and space sign.
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KFUGI A GZ MZ LOR PZ RA ZLG ISM FJ
HOKZV CKEXQ BXQFY FOTUB WBPYQ
AYNDS NAVTR KWUGS ZE CQK HCVTE
LMPIB CTEVH NCJIE VORSZ HWDNV
XQTCW RAHED GLKUN JROAX DJXQM

INTERNATIONAL MORSE CODE DRILL
EXERCISE 1

Practice sending and receiving the international
Morse code drill exercise 1 with flashing light until
you can send and receive it at the rate of 25 charac-
ters a minute.

J G MO HJ MO H G 0 MG MO J GHOM
VREWBRWBWEABREAEBWWA
THYNQQNYTQHYNQVTVNQV
A PDFPDAADFPPFDADFPFD
CKLS UKLS UCLS UCKLS KCU
ZXFDI XFDI ZXZI XDZFI D F
VJ RYVTLVXVYRJ FY CVT ZR
9 7 5 3 1 8 6 4 2 0 0 1 3 5 4 2 9 8 6 7
0 7 1 3 3 8 9 7 6 4 2 9 5 8 1 6 0 4 2 5

INTERNATIONAL MORSE CODE DRILL
EXERCISE 2

After you are proficient in sending and receiving
exercise 1, work on exercise 2 until you can send
and receive each mark of punctuation at the rate of
25 per minute.

' ( ) ? " " ? ) (/ ' " ? ) ( / '
" . : ) , - ' " / )
- ( ' ( ) ? " " ? .

) ( ' ( ) / " ' /
( ) ? " ?

INTERNATIONAL MORSE CODE DRILL
EXERCISE 3

Now that you have gained proficiency in trans-
mitting and receiving letters, numerals, and punc-
tuation, practice exercise 3-which is a letter/nu-
meral/punctuation combination-until you can send
and receive each character at the rate of 25 per
minute.

H) I 3S 6FS ( P4 - CQ, CXKLG
5 : 0' W( 6) " U0 W7 . 8 O "KBX
W4 - 5 ZYVLQ" Z: UFCY/ ? 9 U

INTERNATIONAL MORSE CODE DRILL
EXERCISE 4

Practice sending and receiving this exercise until
you can send and receive it at the rate of 6 groups a
minute without error.

LABAM
QUIPS
DSLKI
EURYT
VYGHE
FHZLA
DCRUH
ASHEN

REDUP
PIMNB
YTIPO
LAKSH
QMWNE
QA ZPL
FVTBY
RYDAG

HOVBM
GHKJL
MUJYT
DHFGM
RNTBY
MXK OS
GIVEN

SEMAPHORE EXERCISE 3

PRTEW
TYRYU
QPWOI
ZNXBC
UVICP
WIEJN
ST HOM

Practice sending and receiving semaphore exer-
cise 3 by semaphore until you can send and receive
at the rate of 20 groups a minute.

BQIZ
HT E PD

MYKUC
GOJSX
VAWLR
DA FJN
LYSHV

ZGUZT
NKOY.I

CEUDV
QTYOA
IKEJW
JPUSL
FDCXR

B HMGV
FAGLT
Z QU HP
SCIQR
XOJEV
RWAVL
TEHDP

SEMAPHORE EXERCISE 4

NBQTZ
RSKTB
MOWQE
IPCGQ
NRXPM
XOGJS
KUMYC

Practice sending and receiving semaphore exer-
cise 4 until you can send and receive it without error
in 4 minutes.

TQYJR MGLFU MFIZE DLFMS
VDKPD BIZOE A HSKD T PCNV
WSAXH HNXAW JCTGL AOGBU
E CO ZB DS PKV BUONX HK QWX
UIFLM RCJYT PWVRY E ZJYF?
LCPND MKSGU NEDRX PJBPC
QEISV TLFVR WMAOC QKDSA

EXHDN F QLPK ULMZI
IWOCY SYBVJ ETNWF
QPBZJ T IG ZU VOGXH
LFISG RW CHJ VMQNX
MBRWH NCXSI OCTYJ
HZJOQ VBNRC AXKSD
XCSNI YTDOQ ZEHPK
OEYVS PG ZUH QIBUJ
ODWYH PGZUJ QIATL

MAWHRJ 9 'G7 :M0 5 3 , -H1 (J 8 )M6 FZTUO
. V 9 / G 7 : R 7 - HBRWQ1 3 " - ? XBGKY0 ADF 7 " VUR 5 ) WQFC 6 DZ: ETKDUVA0 2 3 ( /CKLS". 9 7 1 3 vJR LA QVGR Z T 7 6 8 ' : , F7 ( ? - XCQLYP PIGWUA 1 C' Q2 B' OJ 3 E, YK/D? RB WBRMH
E R 6 D Z N B J ) F 8 ) AOPQ IK, F NCSWD
P9 B/ N1 "118 ? MT 2 G T 7 M. V A NEXVF
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A

Active duty advancement requirements, 3
Advancement, 1-8

enlisted rating structure, 1
how to prepare, 2-7
how to qualify, 2
Quartermaster rating, 1
sources of information, 7
training films, 8

Air Almanac, 218
Air in motion, 227
Air navigation tables, 202
Anemometer, 232
Aneroid barometer, 224
Apparent time, 143
Apparent wind, 258
Atmosphere, 219
Atmospheric pressure, 223-227

aneroid barometer, 224
mercurial barometer, 223
pressure areas, 225
significance of atmospheric pressure, 225

Aviation charts, 130
Azimuth circle, 76
Azimuth of sun by H.O. 214, 203

B

Beaching by radio beacon, 179
Bearing circle, 76
Bearings, 157
Beaufort Wind scale, 230
Bridge watches, 9-13

equipment, 9
personnel, 10
relieving the watch, 10
watch routine, 12

Broad command pennant, 31
Buoys, 89-91

coloring of, 90
fallibility of, 90
lights on, 90
numbers on, 90
types of, 89

Burgee command pennant, 31

INDEX
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Cardinal buoyage system, 93
Celestial navigation, 189-203

air navigation tables, 202
azimuth of sun by H.O. 214, 203
celestial sphere, 189-194
elementary navigation, 194-196
identification of celestial bodies, 196
local apparent noon (LAN), 202
nautical astronomy, 189
working a sight, 197-202

Celestial sphere, 189-194
declination, 191
LHA, 192
meridian angle (t), 193
SHA, 190
time diagram, 191

Celsius scales, 219
Charts, 115-140

aviation charts, 130
chart numbers, 123-126
charts on board, 126
classified charts and publications, 138
Coast Pilot and Sailing Directions, 128
correcting charts, 132
definitions, 136
gnomonic projection, 117
great circle sailing, 117
handling charts, 130
light lists, 130
Mercator projection, 115-117
military grid reference system, 118-121
Monthly Information Bulletin, 130
nautical chart and publication catalogs, 126
nautical chart symbols, 140
ordering charts, 136
pilot charts, 130
Portfolio Chart List, 127
procedure for chart correction, 132
scale of charts, 121
stowing charts, 132
types of charts, 121-123

Chronometer, 147-152
care of, 148
chronometer minus watch computation, 150-152
determining chronometer error, 149
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Chronometer Continued
error and rate, 149
types of, 147
winding, 148

Church pennant, 30
Circular measurement, 153
Civil officials and foreign dignitary honors, 21
Clocks, 146
Closest point of approach (CPA), 250
Clouds, 235-239

families, 237
form names, 235

CNO flag, 30
Coast Pilot, 128
Coastal charts, 121
Commission pennant, 28
Communications, 261-285

exercises, 284
the message, 282
sound signaling, 284
visual procedure, 279-282
visual signaling, 270-279
voice radio, 261-270

Compass bearing, 157
Compass card, 156
Consol, 187
Correlative Sea Disturbance Scale, 230
Current tables, 211

Daybeacons, 91
Dead reckoning, 159
Dead rea.coing tracer (DRT), 80
Decca, 16 i
Deck log remarks sheet, 37
Degaussing, 62-68

compass compensation equipment, 68
ranges, 68
settings, 63-68
ship's magnetic field, 62

Depth-sounding sonar, 168
Deviation, 57
Dewpoint, 221
Distress signals, 113
Dividers, 79
Drafting machine, 80
Dressing and full-dressing ship, 21

Earth's magnetism, 55
Electromagnetic log, 160
Electronic iavigation, 172-188

beaching by radio beacon, 179
Consol, 187
Decca, 187
interpreting radar information, 183
Loran, 172-179
Loran-C, 185
navigation by satellites, 184

Electronic navigation Continued
navigation data assimilation computer

(NAVDAC), 187
navigational radar targets, 183
Omega, 187
piloting by radio, 172
Radar, 179-183
ship's inertial navigation system (SINS), 187
Shoran, 187
star tracker, 187

Elementary navigation, 194-196
computed altitude and azimuth, 194

Enlisted rating structure, 1

F

Fahrenheit scales, 219
Ferryboat light rules, 104
Fishing vessel light rules, 99
Fixes, 162
Flag officer or unit commander relieving command, 20
Flags of principal maritime nations, 21-36

flags of other maritime nations, 33
miscellaneous flags and pennants, 28
national ensign, 21
national ensign aboard ship, 27

Fog, 239
Fog signals, 91
Fronts, 239

G

General ratings, 1
General sailing charts, 121
Gnomonic projection, 117
Great circle, 155
Great circle sailing, 117
Greenwich mean time (GMT), 143
Gun salutes, 16
Gyro repeaters, 69
Gyrocompass, 69

Hand-held binoculars, 74
Harbor charts, 122
Height of tide at any time, 208
Height of tide at reference station, 206
Honors and ceremonies, 15-36

at official inspection, 21
dressing and full-dressing ship, 21
flag officer or unit commander relieving

command, 20
flags of principal maritime nations, 21
for civil officials and foreign dignitaries, 21
gun salutes, 16
hailing an approaching boat, 19
honors for officers, 17
passing honors, 155
procedure for official vioit, 17
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1

Identification of celestial bodies, 196
Inactive duty advancement requirements, 4
Infantry battalion flag, 30
International Morse code, 270
Interpreting radar information, 183

I

Lateral buoyage system, 92
Latitude, 155
Leadership, 1
Lights, 84-89

characteristics, 84
danger sectors, 88
lighthouses and light structures, 87
lightships, 88
visibility of, 85-87

List of Lights, 130
Local apparent noon (LAN), 202
Local mean time (LMT), 143
Logs, 37-46

alterations in deck log and QM notebook, 44
disposal of QM notebook, 44
Quartermaster's notebook, 39-43
sample log entries, 44-46
ship's deck log, 37

Long glass, 74
Longitude, 155
Loran, 172-179

disadvantages, 179
how loran works, 172
plotting loran lines of position, :78
range and reliability, 173-175
shipboard loran equipment, 176-178
wave characteristics and signal identification,

175
Loran-C, 385
Lunar time, 143

M

Magnetic compass, 55-69
adjusting versus compensating, 62
compass error, 57
compass limitations, 56
compass nomenclature, 55
comps ss table, 68
correcting compass error, 61
degaussing, 62-68
magnetism, 55
precautions in vicinity of magnetic compass, 57
record book, 57
standard and steering compass, 62

Maintenance of navigational instruments, 82
Maneuvering board, 242-260

relative motion, 242
relative plot, 243

Master gyros, 69
Masthead and range light rules, 96
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Mean time, 143
Measuring relative humidity, 221-223
Measuring ship's speed, 160
Measuring temperature, 219-221
Mercator projection, 115-117
Mercurial barometer, 223
Meridian angle (t), 193
Meridians, 154
Military grid reference system, 118-121
Military standards, 5
Minesweeper light rules, 105
Monthly Information Bulletin, 130
Moonrise and moonset, 218
Morse code alphabet, 271

N

National ensign, 21-28
Nautical astronomy, 189
Nautical chart and publication catalogs, 126
Nautical chart symbols, 140
Nautical direction, 156
Nautical distance, 156
Nautical speed, 156
Navdac, 187
Navigation, 153-157

bearings, 157
circular measurement, 153
defined, 153
great circle, 155
latitude and longitude, 155
meridians and parallels, 154
nautical direction, 156
nautical distance, 156
nautical speed, 156
terrestrial sphere, 153

Navigation by satellites, 184
Navigational aids, 84-94

aids in Intracoastal waterway, 91-94
buoys, 89-91
daybeacons, 91
fog signals, 91
lights, 84-89
ranges, 91

Navigational charts, 121
Navigational instruments, 71-83

aids to vision, 73-76
azimuth circle and bearing circle, 76
pelorus, 76
plotting instruments, 79
self-synchronous alidade, 77
sextant, 71-73
sta,dimeter, 78
stowing and handling instruments, 81-83

Navigational radar targets, 183
NavPers 10052, 6
Navy flag, 30
Not-under-command lights, 99
Notice to Mariners, 127
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0

Occupational standards, 5
Oceanographic observations, 170
Officer honors, 17
Official inspection honors, 21
Omega, 187
Overlay, plotting, 158

p

Parallel rulers, 79
Parallels, 154
Passing honors, 15
Pelorus, 76
Pennants, 28-31
Phonetic alphabet, 771
Pilot charts, 130
Pilot vessel light rules, 97
Piloting, 161-167

compass error in plotted fix, 165
fixes, 162
horizontal sextant angles, 165
lines of position, 161
piloting record, 162
running fix, 166
selecting landmarks, 163

Piloting by soundings, 167-170
depth-sounding sonar, 168
position by soundings, 170
sounding logbooks, 169

Plan position indicator (PPI), 180
Plotting, 158
Plotting instruments, 79-81
Portfolio Chart List, 127
Preparations for getting underway, 13
Protractor, 79
Psychrometer, 221
Publications custody log, 11

0
Qua ls Manual, 5
Quartermaster rating, 1
Quartermaster watches, 9-14
Quartermaster's notebook, 39-46.

R

Radar, 179-183
how radar works, 180
piloting by radar, 182
plan position indicator (PPI), 180
range and bearing, 181

Ranges, 91
Rate training manuals, 6
Record of Practical Factors, 5
Red Cross flag, 30
Relative bearing, 157
Relative motion, 242

Relative plot, 243-260
change of station, 254
closest point of approach (CPA), 250
maneuvering board, 244-246
plotting own ship in center of maneuvering

board (MB), 247
maneuvering board hints, 250
maneuvering board technique, 250
new CPA, 251
3-minute rule, 249
true and apparent wind, 258
vector diagram, 249

Rules of the Road, 95-114
applicable rules, 95
distress signals, 113
rules for lights, 96-107
sound signals for fog, 107
special submarine signals, 114
steering and sailing rules, 107-113

Running fix, }66
Running lights on powerboats, 96

5

Sailing Directions, 128
Sailing vessel light rules, 104
Sample log entries QM notebook, 44-46
Satellite navigation, 184
Self-synchronous alidade, 77
Semaphore alphabet, 272
Service ratings, 1
Sextant, 71-73, 165

care of, 73
index correction, 73
micrometer, 71
taking a sight, 72
timing observations, 73

Ship's binoculars, 75
Ship's deck log, 37-39
Ship's inertial navigation system (SINS), 187
Ship's telescope, 74
Ship's wind, 233
Shoran, 187
Side and stern light rules, 96
Side honors, 19
Sidereal hour angle (SHA), 190
Sidereal time, 143
Sling psychrometer, 223
Small area plotting sheet, 158
Solar time, 143
Sound signaling, 284
Sound signals for fog, 107
Stadimeter, 78
Standard and steering compass, 62
Standard time zones, 144
Star Finder and Identifier, 196
Star tracker, 187
Steering and sailing rules, 107-113

channels, bends, and leaving a berth, 113
meeting end-on, 110
overtaking, 112
radar information, 112



QUARTERMASTER 3 & 2

Steering and sailing rules Continued
risk of collision, 110
who must keep clear, 109

Steering and steering gear, 47-54
engines, 48-51
evasive steering, 54
machinery, 47
orders to steersman, 51
pointers on steering, 52-54
rudder, 47
steering engine cutout, 51
steering stations, 54

Storm warning signals, 240
Submarine light rules, 106
Sunrise and sunset, 214-218

Telescopic alidade, 76
Terrestrial sphere, 153
Thermometers, 220
Three-arm protractor, 166
3-minute rule, 249
Tidal differences and constants, 207
Tides and currents, 204-218

Air Almanac, 218
current tables, 211
moonrise and moonset, 218
predicting height of tide, 205-209
predicting set and drift of current, 211-214
sunrise and sunset, 214-218
tadal currents, 209-211
tide tables, 204
time of tide and depth of water, 204
variance of predicted from actual conditions, 214

Tiller line, 48
Time and timepieces, 141-152

kinds of time, 143
time and arc, 141-143
time and date, 145
timepieces, 146-152
zone time and GMT, 144

Towing vessel light rules, 96
Training films, 8
Tropical cyclone, 228
True bearing, 157
True wimd, 229-258

U

Underwater log indicator, 161
Union jack, 26-28
United Nations flag, 31
Universal Polar Stereographic (UPS) grid, 118
Universal Transverse Mercator (UTM) grid, 118

V

Variation, 57
Vector diagram, 249
Vessels aground light rules, 102
Vessels at anchor light rules, 98
Visual procedure, 279

call signs and address groups, 282
operating signals, 281
procedure signs, 279
punctuation, 281

Visual signaling, 270-279
flaghoist signaling, 275-279
flashing light, 270
semaphore, 272

Voice radio, 261-270
message forms, 265
o 'ration, 261
pronouncing numerals, 262
prowords, 263
radiotelephone procedure, 266

290

w

Watches, 146
Weather, 219-241

air in motion, 227
atmosphere, 219
atmospheric pressure, 223-227
clouds, 235-239
fog, 239
fronts, 239
importance to seafarers, 219
keeping track of the wo-ather, 229
measuring relative humidity, 221
measuring temperature, 219
storm warning signals, 240
tropical cyclone, 228
wind, 229-235

Weather observation sheet, 37
Wind, 229-235
Working a sight, 197-202

a celestial fix, 201
computed altitude, 200
computed azimuth, 200
declination, 198
meridian angle (t), 199

World ocean basins, 124
World Regions and Subregions, 125

Zone (standard) time, 143
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Industzial measurement and control has in many respects undergone

more changes in the last decade than in its entire previous existence.

These changes are primarily due to advancements in solid state tech-

nology that are making electronic instruments and the computers they

work with more reliable and more economical with every passing day.

Recognizing the multitude and growth rate of these innovations, the

Texas Education Agency, Division of Occupational Research and Develop-

ment, funded Lee College to compile with the cooperation of the industries

affected, a curriculum to meet the needs of this relatively new and

rapidly advancing technology. Over 150 of our larger industries in the

state* were asked questions such as: "Do you use electronic instruments

for process measurement or control? Do you use computers for process

measurement or control?" Over 150 industries replied that they did use

electronic instruments, and over 50 industries said they already had

computers "on-line" in the process or had one on order for that purpose.

*The data collection procedures and data are documented in "FinalProgress Report on Proposal 29255 Curriculum Development for ElectronicInstrumentation prepared by Charles McKay, Project Director for theDivision of Occupational Research and Development, Texas EducationAgency; June 30, 1972." Obviously this study involves a very smallpercentage of the industries using electronic instrumentation. However,the author does feel these industries are a representative sample ofthe various types of industries in the state using electronicinstrumentation.
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As many as possible of these industries were visited to see the systems

in operation. The vend and manufacturers of the electronic instru-

ments and computers were contacted for technical information so that an

appropriate program could be designed to train technicians to maintain

and install these devices. Members of the ISA and the IEEE gave

generously of their time and information to inprove the course contents.

Those portions of the curriculum judged to be major innovations by

the Lee technical faculty were identified and select groups of students;

many of them from industry, were used to test and refine the outlines.

Finally, after all portions of the rough draft had been tested by at

least one control group; teachers of electronics, electro-mechanics,

and instrumentation from throughout the state were invited to

Lee College on May 22 through May 26, 1972, to discuss the new program

and do further testing and refining of its content. This document

is a result of these efforts. It is designed as a two-year program to

offer an Associate of Applied Science in electronic instrumentation.

It should however, also be of benefit to those instructors of existing

programs in electronics, electro-mechanics, and instrumentation. When

possible each course is broken into three parts: an outline meant to

serve as a timetable for the topics to be presented, the behavioral

objectives to specify a "minimumnset of desired results in measurable

terms, and sample examinations meant to complement the outline and

objectives by providing some suggested measurement techniques. In as
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much as possible this curriculum was developed by a systems approach
in that all topics in all courses are intended to converge at the

curriculum's conclusion to produce a student with the desired exit
skills and behav_Lors--namely to maintain and install electronic

instrument systems in the face of almost daily innovations and changes

within the field.



BIBLIOGRAPHY:

A periodical bibliography is referenced on the next page. Because

of the extremely dynamic nature of the field, commercial textbooks are

not listed. It is recommended that manufacturers of electronic instru-

ments and computers be contacted for manuals and technical data sheets.
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RECOMMENDED TOOLS FOR TOOL BOX

1. 4 3/4" long nose plier (coil spring handle)

2. 4 3/16" semi-flush cutting oblique cutter (coil spring
handle)

3. 1/2" capacity x 4" adjustable wrench

4. 6 5/8" slim long nose plier (coil spring handle)

5. 6 1/16" flush oblique cutter

6. Phillip screwdriver. (point size 1; blade size 3")

7. Shock proof screwdriver (round blade; 3/16" x 4")

8. Shock proof screwdriver (round blade; 1/8" x 3")

9. Electrician's tool (multi-function wire stripper, crimper,
cutter)

10. Light duty wire stripper and cutter (adjustable)

11. Terminal pin insert tool (compatible with bread board
requirements)

12. Wire-wrap de-wrapping tool

13. 8-foot tape measure

14. 371/2 44 w. soldering iron with 1/8" chisel tip, sponge,holder

15. Solder (1 lb. reel, 60/40 alloy, 20 ga.)



ix

STUDENT EVALUATION SHEET

(At the conclusion of each examination in each course, the

will be asked to fill in a "Student Evaluation Sheet" and submit it to

his instructor. The purpose of this sheet is to insure student feedback

to aid the instructor in improving the course.)

Course number and title

Circle one number (5 is highest ranking and 1 is lowest ranking)

1. Were the course objectives made clear to you?

5 4 3 2 1

2. Did the instructor make an honest effort to present the course

objectives clearly?

5 4 3 2 1

3. Do you feel the instructor was well prepared for each class?

5 4 3 2 1

4. Based on your out-of-class preparation such as chapter assign-

ments, homework problems, etc., were you well prepared for each

class?

5 4 3 2 1

5. Was this examination fair and did it measure the attainment of

the course objectives?

5 4 3 2 1

6. To what extent did your homework problems and outside reading
contribute to the attainment of the course objectives?

5 4 3 2 1



STUDENT EVALUATION SHEET

7. To what extent did your laboratory work contribute to the
attainment of your course objectives?

5 4 3 2 1

8. Circle the number which best represents the number of out-of-
class hours spent each week in studying for this course.

5 4 3 2 1

Date , Student Signa'Wre

Instructor Signature

Comments by student and instructor may be written on the back. The
department would appreciate any student's suggestions on ways of improv-
ing the course.
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AAS IN ELECTRONIC INSTRUMENTATION

FIRST SEMESTER

EI 401 - Introduction to D.C. Analog and Digital Circuits

EI 302 - Industrial Instruments and Controls

IP 301 Industrial Physics, Part I
TM 301 - Basic Technical Mathematics, Part

TRW 301 - Technical Report Writing
PE - Physical Education

SECOND SEMESTER

EI 403 - Alternating Current Theory
EI 404 - Solid State Devices
EI 305 - Schematics, Diagrams and Construction, Part I

IP 302 - Industrial Physics, Part II
TM 302 - Basic Technical Mathematics, Part II

PE - Physical Education

THIRD SEMESTER

EI 311 - Electronic Instrumentation Systems Layout, Construction and

Installation Procedures
EI 412 - Pneumatic and Mechanical Control Instruments

EI 413 - Electronic Control Instruments
EI 414 - Pulse & Digital Circuits
TM 313 - Technical Mathematics, Part III
PE - Physical Education

FOURTH SEMESTER

EI 316 - Electronic Instrumentation Project
EI 415 - Computers & Computer Controlled Systems
EI 417 - Telecommunications/Telemetry
TM 411 - Technical Mathematics: Introduction to Computer Programming

PE - Physical Education

26C!'i
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COURSE: EI 401

TITLE: Introduction to D.C. Analog and Digital
Circuits

COREQUISITE: TM 301

SPECIAL NOTES: This course is meant to contrast basic
analog and digital concepts. Therefore,
half the course work in a normal week is
analog. The other half of the week is
digital.

DATE HOURS

I. Digital
A. Course orientation as a subset of

curriculum and entry level-test
B. Pretest on course objectives
C. Component identification and purchasing
D. Equipment identification and purchasing
E. Objectives Test, Student Evaluation, and

Corrective Feedback
F. Gating

1. Positive logic
2. And
3. Or
4. Not

G. Combinational And-Or-Not Functions
1. Exclusive-Or
2. Digital comparators
3. Others

H. Diode Action
1. Forward and Reverse Bias
2. Diode-Resistor Gates
3. LED bia6ing

I. Objectives Test, Student Evaluation, and
Corrective Feedback

J. Inductors
1. Time constants
2. Induced magnetism

a. Laws of magnetism
b. Applications of electro-magnetism

1. Reed switches
2. Magnetic pick-up shaft encoders
3. Turbin meters
4. Magnetic flow transmitters
5. SOV's

2.0
1.0
6.0
3.0

3.0
6.0

6.0

6.0

3.0
4.5
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DATE HOURS

6. Panel counters
7. DP transmitters
8. Geophones
9. Relays

3. Diode Suppression
K. Relay Logic

1. Ands
2. Ors
3. Not
4. Combinational And-Or-Not Logic
5. Status
6. Alarm

4.5

Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

II. Analog
A. Electricity 3.0

1. The atom
2. Current carriers

a. Electrons
b. Holes

B. Ohm's Law 1.5

C. Kirchhoff's Law for Series Circuits 1.5

D. Series Circuits 9.0

1. Circuit analysis
2. Resistors
3. Batteries

E. Objectives Test, Student Evaluation,
Corrective Feedback

and
3.0

F. Power 3.0

1. Conduct '3 and insulators
2. Resistors
3. Batteries

G. Kirchhoff's Law for Parallel Circuits 1.5

H. Parallel Circuits 3.0

I. Series-Parallel Circuits
J. Objectives Test, Student Evaluation,

Corrective Feedback
and

7.5

3.0

K. Network Theorems 6.0

1. Matrix solution of non series-parallel
circuits

2. Thevinin's Theorem

2667
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DATE
HOURS

3. Norton's Theorem
4. Superposition theorem

L. Capacitors
1. Time constant
2. Application of a pulsating D.C.

rectangular wave to an RC circuit
M. Open Note (Objective Test, Student

Evaluation, and Corrective Feedback

2668

3.0

3.0

TOTAL HOURS 96.0
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DIGITAL OBJECTIVES

Special Notes: This course is meant to contrast basic analog and digital
concepts. Therefore, half the course work in a normal
week is analog; the other half of the week is digital.

Using only paper and pencil, the student shall within twenty minutes
identify from a sample, schematic symbol, or a picture, the following
components and tools; and shall within a tolerance of fifty per cent,
correctly estimate the price of at least 75% of the following item and
name at least three establishments where the compenents or tool can be

purchased:

Gold band carbon resistor
Wire wound potentiometer
Disc capacitor
Tubular capacitor
"Canned capacitor
Filter choke or inductor
Transformer
Relay
Small signal diode
Power rectifier diode
Small signal transistor
Power transistor
"In line" integrated circuit
T9-5 integrated circuit
Flat pack integrated circuit
Transistor socket

IC socket
Roll of "hook up" wire
Vector board
"Flea" clips
Stand offs
Machine screws and nuts
Wire wrap board
Wire wrap wire
Roll of solder
Long nose pliers
Dykes
_Soldering pencil
Soldering gun
"Spin tight" set
Small flat head screw driver
Small phillips head screw driver

Using only paper, pencil, and component catalog, the student shall
within one hour, if givzn specific requirements by the instructor correctly
fill out an order form for any selection of components and tools:

Gole, band carbon resistor
Wire wound potentiometer
Disc capacitor
Tubular capacitor
"Canned capacitor
Filter choke or inductor
Transformer
Relay
Small signal diode
Power rectifier diode

IC socket
Roll of "hook up" wire
Vector board
"Flea clips
Stand offs
Machine screws and nuts
Wire wrap board
Wire wrap wire
Roll of solder
Long nose pliers
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Small signal transistor.
Power transistor
"In line" integrated circuit
TO-5 integrated circuit
Flat pack integrated circuit
Transistor socket

5

Dykes
Soldering pencil
Soldering gun
"Spin tight" set
Small flat head screw driver
Small phillips head screw driver.

Using only paper and pencil, the student shall within twenty minutes
identify from a sample or a picture, the following items of equipment:
and shall within a tolerance of fity per cent correctly estimate the
price of at least 75% of the following items and name at least th7-.0
vendors or manufacturers from whom the item may be purchased:

1 Mega 1-1. DC coupled scope
Ten times scope probes
Dual trace 10 Mega Hz DC coupled scope
FET-VOM
VTVM
Impedance bridge
Audio frequency generator
Pulse generator
Power supplies
Air operated valves

Wire wrap guns
Thermal stripper
Heat shrink gun
Mini computer
Maxi computer
ASR33
Controllers
Transmitters
Recorders
SOV

Using only paper, pencil, and vendor catalogs, the student shall
within one hour, if given specific requirements by the instructor,
correctly fill out an order form for any selection from the following
equipment list:

1.1

1 Mega Hz DC coupled scope
Ten times scope probes
Dual trace 10 Mega Hz DC coupled scope
FET-VOM
VTVM
Impedance bridge
Audio frequency generator
Pulse generator
Power supplies
Air operated valves

Digital examination 1.

Wire wrap guns
Thermal stripper
Heat shrink gun
Mini computer
Maxi computer
ASR33
Controllers
Transmitters
Recorders
SOV

Using only paper, pencil, and logic template, the student shall
within ten minutes correctly define and, where appropriate, list symbols
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and truth tables for: Positive Logic, And Gates, Or Gate, Not Gate,
Exclusive Or Combination, and Digital Comparator Combination.

Using only paper, pencil, and a digital logic demonstrator board,

the student shall within twenty minutes correctly connect and demonstrate

to the inst,Ictor or lab assistant the verification of the definition or

the truth table of the following: Positive Logic, And Gate, Or Gate, Not
Gate, Exclusive Or Combination, and Digital Comparator Combination. The

student will then write a brief description of at least one possible
application for each gate combination.

Using only paper, pencil, and a diode demonstrator board, the
student shall within twenty minutes correctly draw, connect, and demon-

strate to the instructor or lab assistant a schematic of a forward

biased diode circuit. Both circuits must be labeled with an indication
of the voltage dropped across the diode, the current through the diode,

the resistance of the diode, and a brief description of the diode's
function in the circuit.

Using only paper, pencil, and a diode demonstrator board, the
student shall within seventy minutes correctly draw, connect, and
demonstrate to the instructor or lab assistant a diode resistor Or Gate,
And Gate, and Not Gate. Each schematic should 'be labeled and accom-
panied by a brief paragraph describing the circuit action.

Using only paper, pencil, and a diode demonstrator board, the
student shall within twenty minutes correctly draws connect, and demon-
strate to the instructor or lab assistant a LED biasing circuit. The

schematic will be accompanied by a brief paragraph describing circuit
action.

Digital examination 2.

Using notes, slide rule, scope, and a component demonstrator board,

the student shall within forty minutes, if given values for R & L and

an applied voltage, correctly calculate, connect, and demonstrate to

the instructor of lab assistant values for voltage at the end of each

of the first five time constants.

Using only paper and pencil, the student shall within twenty
minutes correctly_ identify from a sample or a picture any four of the

following items; and write a brief description of the theory of operation

and application of each item: Reed switches, magnetic pick-up shaft
encoders, turbin meters, magnetic flow transmitters, panel counters, and

geophones.
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Using only paper, pencil, pressure source, component demonstrateboard, and appropriate technical manuals, the student shall within :d..minutes correctly describe the theory of operation and demonstrate tothe instructor or lab assistant a Solenoid Operated Valve and a Di:fer-ential Pressure to Current Transmitter.

Using only paper and pencil, the student shall within ten minni-(,,qcorrectly explain the theory and application of diode suppression givinat least three specific examples of its use.

Using only paper, pencil, and a component demonstrator board, t11e.student within thirty minutes correctly define, connect, anddertnnstrate to the instructor or lab assistant al.y And-Or-Not logic(ft1;:_on of three minterms or less with three variabics or less to beimplemented with relays.

Using.only paper and pencil, the student shall within ten minutescorrectiv draw and describe both a status and an alarm circuit.

Digital examination 3.
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DIGITAL EXAMINATION 1 (SAMPLE)

1. Identify the following samples or pictures of components of
tools. Name the item, give the correct price within i 50?%
and list three establishments where the item can be pui(:haseu.
Turn in your answers to the instructcn: who %/ill that' you
a "components" catalog for use in problem 2.

2. After exchanging your answers to problem fnr a compo,:i
catalog, use the attached requisition form to oIde):
following components:

100 - 2N3638's
50 - 2N3569's
10 - 2N404's
20 SN7400P's
50 .0i/1F @ 1000V
30 - 100PF ® 35WV
75 10X-5% ( 1/4W
100 - 2.2K-5% @ 1/8W

25 - 33K-10% ® 1/2TA
10 - Wire wrap ft-)ftcrlF3.with 50 chip dcnsi
10 - 12VSPDT
4 - Small sprilt.! icded dykes
4 - Small sprin loacCJ laity' noses
4 - Soldering Ipnc:Lis
1 Roll scOdor

3. Identity the following samples or pictures of equipment. Name
the item, give the correct price within 50%, and list three
vendors or manufacturers for the item Turn in your ans-orecs
to the instructor who will then issue you an "equipment cacaloo
for the use in problem 4.

(20 min)

4. After exchanging your answers to problem 3 for an equipment
catalog, use the attached requisition forms to order the
following items of equipment:

Single trace 1MHZ - DC Scope Mini computer with 8K of core
Dual trace 1MHZ - DC Scope Controller with MDSP
4-10X Probes DP/I transmitter from 0 to 20" H 0
FET-VOM 1/2" linear air operated valve
Audio frequency generator

( 1 hr.)
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DIGITAL EXAMINATION 2 (SAMPLE)

1. List the truth table, symbol, definition, 311d at least one
application for the following gates or coml'inations: And, Or,Not, Exclusive Or, Digital Comparator. Dc:111c)notrate the truth
tables to the instructor or lab assist ant on the digital labboard.

(20 min)

Draw, connect, and demonstrate to the insfr-tletor or lab
assistant a. forward biased and a revorse hiacci diode
SC(.:LiC. Briefly descrihe the theory of oDeration and
calculate all voltages, currenbzs, and irhpdalIces foe lab
bord verification.

(20 min)

3. Briefly describe the theory of operation of (liode-resistor And,Or, and Not gates. Draw the schematics. connect the circuitsan demonstrate to the instructor or lab asistant.

(70 min)

4. Draw the schematic and briefly explain the theory of operationof an LED biasing circuit. Demonstrate the circuit to the
instructor or lab assistant.

(20 min)
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DIGITAL MINATION 3 (SAMPLE)

1. Using one page of instructor approved notes on time constants
and rectangular inputs to RL circuits; calculate, connect, and
demonstrate to the instructor or lab assistant a RL circuit
using L=5h, and V=5V. Caleult-e the voltage fc,r thc,
end of each of the first five time c -ants.

(40 min)

2. Identify the following samples or pictures and write brief
description of the theory of operation and application of
each item.

(20 min)

3. Refer to the manufacturer's technical manual and describe the
theory of operation and application; then demonstrate to the
instructor or lab assistant a working SOV circuit and a working
DP/I transmitter circuit.

(60 min)

4. Explain the theory of operation and application of diode
suppression giving at least three specific examples of its
use.

(10 min)

5. Draw the truth table and relay schematic for the logic
equation F = ABC + BA (Assume 2-SPDT-12v Relays). Connect
the circuit and demonstrate to the instructor or lab assistant.

6, Draw and describe both a status and an alarm circuit.

2675

(30 min)

(10 min)
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ANALOG OBJECTIVES

Special Notes: This course is meant to contrast basic analog and digitalconcepts. Therefore, half the course work in a normal
week is analog; the other half of the week is digital.

Using only paper and pencil, the student shall within ten minutescorrectly describe current conduction in a semiconductor. He shallexplain the terms: proton, neutron, electron, nucleus, rings o(' shells,valence, electrons as current carriers, holes as current carriers, andbatteries (mercury, alkaline, lead acid, nickel cadmium) as currentsources.

Using only paper, pencil, and slide rule, the student shall withinten minutes give three precautions for using each of the following meters:voltmeter, amp meter, and cl,Immeter. The student shall demonstrate theseprecautions to the instructor or lab assistant.

Given only an oscilloscope, a VOM, a VTVM, and a voltage source, thestudent shall within fifteen minutes correctly demonstrate the use of thethree instruments to measure DC voltage.

Using only paper, pencil, slide rule, component remonstrator board,VOM or VTVM, and scope, the student shall within 75 minutes give Ohm'sLaw and Kirchhoff's Law for series circuits and tell how to determinepolarity. The student shall demonstrate the application of the laws bycorrectly working any five series circuit (given by the instructor,containing one power supply and up to tee resistors in series. HeShall verify his results on the lab hoard using both the scope and thevoltmeter'to measure vo--age.

Using only paper, pencil, and slide rule, the student shall within45 minutes (if given any three series Circuits with indicated malfunc-tions) construct workable binary troubleshooting diagrams.

Analog examination 1.

Using only paper, pencil, and slide rule, the student shall withinfifteen minutes (if given a value for a battery, resistors, and wire)draw theschemati,z for a series circuit and calculate the power ratingsfor the wire, resistors, and battery. The student shall also give thecolor code for each resistor.

Using only paper, pencil, slide rule, component demonstrator board,and VOM, the student shall within 45 minutes (if given five parallel

,'U FaN.1
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circuits by the instructor) calculate all values of voltage, current,
resistance, and power demonstrating the use of Kirchhoff's Law for
parallel circuits. The student shall then connect the circuits and
demonstrate his calculations to the instructor or lab assistant.

Using only paper, pencil, slide rule, component demonstrator board,
and test equipment, the student shall within j....:(ty minlitef; (if given any

three series-parallel circuits) correctly calculate all circuit values,
connect the circuit, and demonstrate to the instructor or lab assistant.

Using only paper, pencil, and slide rule, the student shall within
45 minutes (if given any three series-parallel circuits with indicated
malfunctions) construct a workable binary troubleshooting diagram.

Analog examination 2.

Using only paper, pencil, slide rule, component demonstrator board,
and test equipment,. the student shall within sixty minutes (if given
two non-series-parallel circuits such as the bridge) correctly calculate
by matrix solution all currents and voltages. The student shall connect
and demonstrate his solution to the instructor or lab assistant.

Using only paper, pencil, and slide rule, the student shall within
thirty minutes give Thevinin's Theorem, Norton's Theorem, and the
Superposition Theorem and an example of their use.

Using only paper, pencil, slide rule, component demonstrator board,
and test ,:;quipment, the student shall within forty minutes (if gilren a
vajue for a capacitor, resistor, and a rectangular wave) correctly
calculate the values for V1, V1

'
' V2, V2'.' The student will connect

and demonstrate his calculations to the instructor or lab assistant.

Analog examination 3.

2677
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ANALOG EXAMINATION 1 (SAMPLE)

VA

(Closed reference)

1. Describe in less than a page current conduction in a semi-
conductor. Explain the terms: proton, neutron, electron,
shells, valence, holes as current carrier:, electrons as
current carriers, and batteries as current sources.

(10 min)

2. List three precautions for using each of the following meters:
Voltmeter, amp meter, and ohmmeter.

(10 min)

3. Give Ohm's Law and Kirchhoff's Law for a series circuit, and
the procedure for determining polarity. Complete theVIR
block diagram for the following' c4rcuits. Connect and
demonstrate to the instructor or lab assistant any circuit
they request.

I" m

ye

R3= f.

R I.2 K
Ir

y

RI: 2.a

ng:<,
e:" -

`S
5.

\A

in 2 til%

--___ p
I1 4,

(75 min)

Rio:: lot<

5
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4. For the following malfunctions in the circuits of problem 3,
construct a workable binary troubleshooting diagram.

Case a. V
2

= Ov

Case b. V11 = 12v

Case c. V
14

= 3v

(45 min)
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ANALOG EXAMINATION 2 (SAMPLE)

1. From the following circuit, calculate P1, P2, and the color
code of both resistors. Explain why 4 46 cell, #22 gac-4
wire, and 1/16W resistors woCi.d or wcraid not do Ule joL.

V - 6

r:

15

2. Give Kirchhoff's Law for a parallel circuit. Calculate the
VIR block diagram plus the power dissipated in all resistors.
Give the color code for all resistors. Indicate any resistors
which must rated above 1/8W and any wire which must be
below 422 gage. Connect and demonstrate to the instructor or
7_ab assistant any of the following circuits they request.

VA

4 v.

vc R 47- c>
3 K

i

8 mr, a , . Y

Vs

12 v.

2680

3 rn

(45 min)
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E

= R,=

76v.. K ? .

3. Calculate the VIR block diagram for the following circuits.
Connect and demonstrate to the instructor or lab assistant
any of the following circuits they request.

VA-

3 5 v.

10ma,

VB=

50 v-

4v)

R1

1,4 K

/ ,
5 rn,a

A. is, -_,.-_,/,,,/ ,, ...<

R

K 2 4- K

v

e
<

39 NI>

) K

E7=.!K
'VVN

k,0

ri.
n

i

r

117v 9

wei

(Go 1-Lin''

C I R
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9 i<
A

4. For the following malfunctions of circuit C in problem 3,construct a workable binary troubleshooting diagram.

Case a. V5 = 0

Case b. Vc = 5

Case c. V2 = 12v

2.E2

17

(45 min)
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ANALOG EXAMINATION 3 (SAMPLE)

VA

(Closed reference)

1. Calculate all currents and voltages by matrix algebra. Connec'c

circuit =-72 and demonstrate to the instructor or lab assistant.

i 2

'V`A,

Re

1-1K

e5<
21AS

(60 min)

2. Give Thevinin's Theorem, Norton's Theorem, and the Superposition
Theorem and an example problem of each.

(30 min)

3. (One page of instructor approved notes allowed)
Given R=10K, C==.02PF, Ton=600ns, T off=800ns,
in a series circuit, cal%,late V1, V11, V2, V2'. Connect
the circuit and demonstrate the validity of your calculat;.ons
to the instructor or lab assistant.

(40 min)
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COURSE: SI 302

TITLE: Tnaustrial Instruments & Controls

COREQUISITE: TM 301

DATE
HOURS

I. Entry Skills Test, Pretest Over Course
Objectives and Course Or_.,:?ntation 2.t

II. Characteristics of Instruments
A. Static
B. Dynamic

Pressure Measurements
A. Pressure Scales
B. Manometers

1. U-Tube
2. Well
3. Incline Plane

C. Spring Pressure
1. Bourdon Tube
2. Capsules;
3. Bellows

D. Transducers
E. Differential Pressure Transmitters

IV. Liquid Level Measurement
A. Direct
B. Indirect

V. Temperature Measurement
A. Temperature Scales
B. Thermometers

1. Mercury-In-Glass
2. Bimctalic
3. Thermocouples
4. ResistanCe, Thermometers
5. Pressure Spring
6. Radiation Measuring

L.1

6.'

3. C

4.5

VI. Objectives Test, Student Evaluation, and
Corrective

1.5
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DATE

VII. Flow (Fluid and Gas) Measurement
A. Theory of Flow Metering

1. Potential Energy
2. Kinetic Energy

B. Rate of Flow
1. Primary Elements

a. Ventura Tube
b. Orifice Plate
c. Flow Nozzle
d. Pitot Tube

2. Secondary Elements
a. U-Tube Manometer
b. Differential Pr',ssure Transmitter

C. Total Flow
D. Net Oil Computers

VIII. Electronic Measurements
A. Converting from Pressure Ranges to

Current Ranges
B. Converting froM -ent Ranges to

Pressure Ranges
C. Wheatstone Bridge
D. Volt-Ohm-Meters (Operation Only)
E. Vacuum Tube-Volt Meters (Operation Only)
F. Oscilloscopes (Operation Only)

20

HOURS

9.0

4.5

IX. Cjectives Test, Student Evaluation, and
Corrective Feedback 1.5

X. Density, Specific Gravity, Viscosity, Acidity
and Alkalinity Measurements

XI. Principles of Automatic Control

XII. Control and Transmission Systems
A. Pneumatic
B. Electronic
C. Recorders
D. Cohtrollers

1685

1.5

3.0

6.0
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SATE
HOTTRF

XIII. Control Valves
A. Valve Sizing
B. Air Operated
C. Electrical Operated

XIV. Objectives Test, Student Evaluation, and
Corrective Feedback

2ife.6

TOTAL HOURS

3.0

1.5

48.0



22

EI 302

OBJECTIVES

Usin.-: only paper and pencil, the student shall within ten min-

utes correctly define and contrast static lnd dynamic characteristics

of instruments.

Using only pape and pencil, the student shall within ten

minutes con-ectly name the th-ee p-essu-e scales and will show an

example of equivalence between the three scales.

Using only paper and pencil, the student shall within twenty-

five minutes if shown pictures or samples of the following items,

correctly name the item and describe the theory of operation and

application of each The items are: monometers, bourdon tubes,

capsules, bellows, differential pressure transmitters.

Using only pape, and pencil, the student shall within ten minutes

correctly describe and contrast direct and indirect liquid level mea-

surements and will describe an application of each.

Using only paper and pencil, the student shall within ten minutes

cor-rectly narfte the three temperature scales and show an example of

equivlence between the three.

Using only paper and pencil, the student shall within twenty-

five minutes if shown a sample or a picture of the following items,

correctly name the item, describe the theory of operation, and give

a specific application: mercury thermometer, bimetalic thermometer,

thermocouple, resistance bulb, pressure spring, radiation measuring.

Examination 1.

Using only paper and pencil, the student shall within ten minutes

correctly define potential energy and kinetic energy as it applies

to flow measurement and shall contrast between the two.

Using only r and pencil, the student shall within ten minutes

correctly name three primary elements used to measure rate of flow.

The student will contrast the features of each.

Using only paper and pencil, the student shall within ten

minutes correctly name two secondary elements used for measuring flow

and will contrast the features of each.

he-tr .F.:1; 8 7
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Using only paper and pencil, the student shall within fifteen
minutes discuss '-he measurement of total flow. He shall mention
positive displacement meters, magnetic flow meters and turbine meters.
He shall contrast the characteristics of each.

Using only paper and pencil, the student shall within fifteen
minutes correctly describe the theory of operation of a net oil com-
puter.

Using only paper, pencil and slide rule, the student shall within
five minutes if given the pressure and current ranges of a DP trans-
mitte,- correctly convert any pressure input to its appropriate current
output.

Using paper, pencil and slide rule, the student shall within
five minutes if given the pressure and current ranges of an IP
transmitter correctly convert any current input to the appropriate
pessure output.

Using only paper, pencil and slide rule, the student shall within
five minutes correctly calculate the resistance values of a wheat-
stone bridge for a given current value in the center arm.

Using only paper, pencil and volt-ohm-meter, the student shall
within fifteen minutes list three precautions for using the meter
to measure DC volts, DC current and ohms. The student will demonstrate
the use of the meter to measure each parameter to the instructor
or lab assistant.

Using only paper, pencil and VTVM, the student shall within
fifteen minutes list the precautions for using the meter to measure
volts and ohms. The student shall demonstrate to the lab assistant
or instructor the use of the meter to measure each parameter.

Using only paper, pencil and oscilloscope, the student shall
within fifteen minutes correctly demonstrate to the instructor or
lab assistant the procedure for calibrating and using an oscilloscope
to measure voltage.

Examination 2.
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Using only paper and pencil, the student shall within fifteen

minutes correctly discuss and contrast the measurements of: density,

specific gravity, viscosity, acidity and alkalinity.

Using only paper and pencil, the student shall within thirty

minutes draw an analog automatic control loop consisting of either

electronic instruments, pneumatic instruments, or combinations. The

student will correctly describe the function of each instrument in

the control loop.

Using only paper and pencil, the student shall within twenty

minutes describe the control and transmission systems used for remote

process loops that are pneumatic or electronic.

Using only paper, pencil and the manufacturer's cut-away drawing

of a control valve, the student shall within fifteen minutes correctly

discuss the operation of all elements of a control valve for either

air operated or electrically operated action.

Examination 3.

2E89
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1. Define and contrast static and dynamic characteristics of
instruments.

(10 min)

2. Name the three pressure scales and show an example of equi-
valence between the three scales.

(10 min)

3. Identify from the numbered samples on the lab bench the
following items. Name and describe the theory of operation
and application of each. The items are: manometers,
bourdon tubes, capsules, bellows, differential pressure
transmitters.

(25 min)

4. Define and contrast direct and indirect liquid level measure-
ments and describe an application of each.

(10 min)

5. Name the three temperature scales and show an example of
equivalence between the three.

(10 min)

6. Identify from the numbered samples on the lab bench the
following items. Name the item, describe the theory of
operation, and give a specific application: mercury ther-
mometer, bimetalic thermometer, thermocouple, resistance
bulb, pressure spring, radiation measuring.

(25 min)
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EXAMINATION 2 (SAMPLE)

26

(Closed Reference. Work numbers 6, 9, 10 and any five of the

other problems)

1. Define potential energy and kinetic energy as it applies to
flow measurement and contrast between the two.

(10 min)

2. Name three primary elements used to measure rate of flow
and contrast the features of each.

(10 min)

3. Name two secondary elements used for measuring flow and
contrast the features of each.

(10 min)

4. Discuss the measurement of total flow, mentioning positive
displacement meters, magnetic flow meters and turbine meters.
Contrast the characteristics of each.

(15 min)

5. Describe the theory of operation of a net oil computer.
(15 min)

6. Given an IP transmitter (10-50 ma in with 3 -15 PSI out)
convert a 15 ma input to the appropriate pressure output.

( 5 min)

7. Calculate the resistance values of a wheatstone bridge for
a +20 Na current value in the center arm.

( 5 min)

8. List three precautions for using a VOM to measure DC volts,
DC current and ohms. Demonstrate the use of the meter to
measure each parameter to the instructor or lab assistant.

(15 min)

9. List the precautions for using a VTVM to measure volts and
ohms. Demonstrate to the lab assistant or instructor the
use of the meter to measure each parameter.

(15 min)

10. Demonstrate to the instructor or lab assistant the procedure
for calibrating and using an oscilloscope to measure voltage.

(15 min)
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EXAMINATION 3 (SAMPLE)

(Closed Reference)

1. Discuss and contrast the measurements of: density, specific
gravity, viscosity, acidity and alkalinity.

(15 min)

2. Draw an analog automatic control loop consisting of either
electronic instruments, pneumatic instruments, or combina-
tions. Describe the function of each instrument in the
control loop.

(30 min)

3. Describe the control and transmission systems used for remote
process loops that are pneumatic or electronic.

(20 min)

4. Discuss the operation of all elements of a control valve
for either an air operated valve or an electrically operated
valve.

(15 min)
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COURSE: IP 301

COREQUISITE: TM 301

TITLE: Industrial Physics, Part I

DATE HOURS

I. Electricity and Magnetism
A. Magnetism
B. Induced voltage
C. Lenz's and Faraday's Laws
D. Direct and alternatinc current circuits
E. Direct current motors and generators
F. Squirrel cage A.C. motors and generators
G. Transformers and transformer connections

15.0

II. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

III. Mechanics
A. Units of measurement

1. Linear and circular
2. Time
3. Weight
4. Mass
5. Scientific notation

B. Statics (forces and equilibrium)
1. Use of vectors
2. Torque
3. Center of gravity
4. Links & levels
5. Flapper nozzles
6. Force, moment, & motion balance machines

a. Variable transmitter
b. Motion or displacement transmitter
c. Variable recorder
d. Controller (proportional only)
e. Actuator (with or without positioner)

3.0

8.5

IV. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

V. Kinetics
A. Velocity and acceleration
B. Newton's Law
C. Inclined planes
D. Impulse and momentum

26 ;93

9.,0
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DATE
HOURS

VI. Objectives Test, Student Evaluation, and
Corrective Feedback

1.5

VII. Introduction to Strength of Materials 2.0
A. Stress and strain
B. Hooke's Law
C. Young's Modulus

VIII. Introduction to Thermodynamics 4.5
A. Temperature
B. Expansion of liquids, gases, and solids
C. Specific heat
D, Adiabatic process
E, Change of phase
F. Heat transfer

IX. Objectives Test, Student Evaluation,
Corrective Feedback

and

1.5

TOTAL HOURS 48.0
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OBJECTIVES

Using only paper and nencil, the students shall within ten
minutes correctly give the law of magnetic poles and the laws for
electrically induced voltage as described by Lenz and Faraday. The
student shall list at least one application of each law in process
measurement and control.

Using only paper and pencil, the students shall within five minutes
correctly contrast between direct and alternating current circuits.
Give the principal use of each in process measurement and control.

Using only paper and pencil, the students Shall within fifteen
minutes correctly distinguish between direct current motors and
generators and A.C. motors and generators such as the squirrel cage.

Using only paper and pencil, the students shall within ten
minutes correctly describe the theory of operation and the application
of transformers to process measurement and control.

Examination 1.

Using only paper, pencil and slide rule, the student shall within
ten minutes discuss typical process units of measurement, both linear
and circular, in terms of frequency, time, weight, mass, degrees and
radians. The students shall demonstrate the correct use of scientific
notation in making conversions between units of measurement.

Using only paper, pencil and cut-away drawing, the student shall
within fifteen minutes correctly classify a drawing of a variable
t7ansmitter as to feed forward and feed backward and as to force
balance, moment balance or motion balance. The student will then
correctly describe the theory of operation naming all portions of the
instrument.

Using only paper, pencil and slide rule, the student shall
'7ithin twenty-five minutes correctly use vectors to calculate five,
problems involving moments, forces, balances, torques, centers of
gravity, links and levers.

Using only paper, pencil and appropriate cut-away drawing, the
student shall within fifteen minutes identify a motion displacement
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transmitter drawing and classify it as to feed forward type or feed
backward type and as to force balance, moment balance or motion
balance. The student shall then describe the theory of operation
naming the components contained in the transmitter.

Using only paper, pencil and appropriate cut-away drawing, the
student shall within fifteen minutes correctly identify a variable
recorder drawing and classify it as to feed forward or feedback and
as to force balance, moment balance or motion balance. The student
shall then describe the theory of operation naming all components.

Using only paper, pencil and appropriate cut-away drawing, the
student shall within twenty minutes correctly identify a drawing of a
proportional controller and classify it as to feed forward or feedback
and as to force balance, moment balance or motion balance. The
student shall describe the theory of operation naming all components
contained.

Using only paper, pencil and appropriate cut-away drawing, the
student shall within fifteen minutes correctly identify the cut-away
drawing of an actuator with or without a positioner and shall classify
it as to feed forward or feedback and as to force balanccr_., moment
balance or motion balance. The student shall describe the theory of
operation naming all components contained.

Using only paper and pencil, the student shall within fifteen
minutes correctly describe the action of a flapper-nozzle giving the
accepted transmission tolerances in instrumentation.

Examination 2.

Using only paper and pencil, the student shall within five
minutes correctly distinguish between velocity and acceleration.

Using oly paper and pencil, the student shall within fifteen
minutes correctly discuss Newton's laws for kinetic energy and mention
the application of the laws to process measurement and control,

Using only paper and pencil, the student shall within fifteen
minutes discuss the measurement and control of kinetic energy as it
would relate to velocity and acceLeration on flat or inclined planes.
The student will relate this to impulse and momentum.
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Using only paper and pencil, the student shall within fifteen
minutes contrast between work and energy. Given input values by the
instructor, he will calculate work and enc,rgy.

Using only paper, pencil and slide 7--cslc, the student shall within
fifteen minutes calculate power and efficiency if given input values
by the instructor.

Using only paper and pencil, the student shall within fifteen
ffth-lutes correctly discuss the measurement and control of circular,
rotational a_nd harmonic motion machines.

Using only paper and pencil, the stu0.ent shall within five
minutes correctly discuss the distinction between centripetal and
centrifugal forces and give examples of both.

Examination 3.

Using only paper and pencil, the student Shall within fifteen
minutes correctly discuss stress and strain. The student Shall give
an example of how it is monitored and how it is controlled. He shall
relate this discussion to Hooke's law and Young's modulus.

Using only paper and pencil, the student shall within ten minutes
discuss temperature and its relationship to the expansion of liquids,
gases and solids.

Using only paper and pencil, the student shall within ten minutes
correctly define specific heat and mention an example of its monitoring
and control.

Using only paper and pencil, the student shall within fifteen
minutes discuss and adiabatic process. The change of phase and heat
transfer will be used in the discussion.

Using only paper, pencil, and slide rule, the student shall
work two hours of problems most frequently missed on the first three
examinations.

Final Examination
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1. Give the law of magnetic poles and the laws for electrically
induced voltage as described by Lenz and Faraday. List at
least one application of each law in process measurement
and control.

(10 min)

2. Contrast between direct and alternating current circuits.
Give the principal use of each in process measurement and
control.

5 min)

3. Distinguish between direct current motors and generators and
A.C. motors and generators such as the squirrel cage.

(15 min)

4. Describe the theory of operation and the applications of
transformers to process measurement and control.

(10 min)
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EXAMINATION 2 (SAMPLE)

alb.

L

(Closed Fefeence. Wo-k anv six oroblems)

1. Discuss D'"OCOSS units of -.1casu'enen':, boh linear and
circula-, in terms of -:-Lec.fuencv,time, wei,4ht, mass, degrees
and radians. Give an example of tlic= use of scientific
notation in making conversions between units of measurement
of ,adians, degrees and seconds re:- a 4 Y. Hz. waveform.

(10 min)

2 Use vectors tc calculate the forces in the balar7ed systems.
-' (10 min)`---"--t.t.t..L.z..? --

R 4 I6 kil,
Li I- "

I i

2o" :=1

i ,

,,.._ kl ___.1,..s-_,_ ..____ i LI fL_______,% ! : ,f,, j---,--____.
re

3 Classify the attached drawing of a variable transmitter as
to feed forward or feedback and as to force balance, moment
balance or motion balance. Describe the theory of operation
naming all portions of the instrument.

A

(15 min)

4. Identify the attached motion displacement transmitter drawing
and classify it as to feed foo-ward typo or ferl backward
type and as to force balance, moment balance or motion balance.
Describe the theory of operation naming the components
contained in the transmitter.

(15 min)

5. Identify the attached variable reco-cder drawing and classify
it as to feed forward or feedback and as to force balance,
moment balance or motion balance. Describe the theory of
operation naming all components.

(15 min)

6. Identify the attached drawing of a proportional controller
and classify it as to feed forward Or feedI.)ack and as to
force balance, moment balance or motion balance. Describe
the theory of operation naming all components contained.

(20 min)
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7. Identify the attached cut-away drawing of an actuator and
classify it as to feed forward or feedback and as to force
balance, moment balance or motion balance. Describe the
theory of operation naming all components contained.

(15 min)

8. Describe the action of a flapper nozzle giving the accepted
transmission tolerances in instrumentation.

(15 min)
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EXAMINATION 3 (SAMPLE)

(Closed Pefelence)

1. Distinguish between velocity and acceleration.
( 5 min)

2. Discuss Newton's laws for kinetic energy and mention the
application of the laws to process measurement and control.

(15 min)

3. Discuss the measurement and control of kinetic energy as it

would relate to velocity and acceleration on flat or inclined

planes. Pelate this to impulse and momentum.
(15 min)

4. Contrast between work and energy. Given a fifty pound
weight to be moved six feet up a forty degree ramp within

sixty seconds, calculate work and energy.
(15 min)

5. Calculate power and efficiency if a transformer primary

has 156 volts at 2 amps and the secondary has 12 volts at

25 amps.
(15 min)

6. Discuss the measurement: and control of circular, rotational

and harmonic motion machines.
(15 min)

7. Discuss the distinction between centripetal and centrifugal

fo,ces. Give an example of each.
( 5 min)
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FINAL EXAMINATION (SAMPLE)

(Closed Reference)

37

1. Discuss st'ess and strain; how it is monitored; how it
is cont/olled. relate this discussion to Hooke's law and
Young's modulus.

(15 min)

2. Discuss temperature and its relationship to the expansion
of liquids, gases, and solids.

(10 min)

3. Define specific heat and mention an example of its monitor-
ing and control.

(10 min)

4. Discuss an adiabatic process and bring the change of phase
and heat transfer into the discussion.

(15 min)

Problems most frequently missed on examinations 1, 2 & 3.
(2 hours)

Z7C2
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COURSE: TM 301

TITLE: Basic Technical Mathematics, Part 1

DATE HOURS

I. Scientific Notation anU Significant Figures
A. Converting whole numbers to scientific

notation (T, G, M, K, 180, m, n, p)

B. Converting scientific notation to whole
numbers

II. Slide Rule
A. Locating Numbers on the C, Cl, and D

Scales
B. Multiplying
C. Division

1.5

4.5

III. Fundamental Algebraic Concepts and Operations 7.5

A. Numbers
1. Written in explicit and.literal form
2. Real numbers

a. Rational
b. Irrational

3. Imaginary numbers
4. Complex numbers

B. Absolute numerical values
C. Addition of algebraic expressions
D. Subtraction of algebraic expressions
E. Multiplication of algebraic expressions
F. Division of algebraic expressions
G. Exponents
H. Symbols of grouping

IV. Objectives Test, Student Evaluations, and 1.5
Corrective Feedback

V. Linear Equations
A. Solution of linear equations in one

unknown
B. Solution of formulas with multiple

unknowns
C. Factoring

fi

8.0
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DATE

VI. Functions and Graphs of Linear EqUations

VII. Systems of Linear Equations
A. .nalysis
B. _ysis

VIII. Objectives Test, Student Evaluation, and
Corrective Feedback

IX. Quadratic Equations

X. Functions of a right triangle
A. Sine, Cosine, Tangent

1. Trig tables
2. Slide rule

B. Solution with a given side and an angle
C. Solution with two given sides

XI. Graphs of Trigonometric Functions
A. Graph of Vp sin u.= -'T and Vo sin (LOT + 0)
B. Graph of Vp cos LP'-'T and Vi) cos (WT + 0)

39

HOURS

3.0

6.5

1.5

3.0

7.5

2.0

XII. Objectives Test, Student Evaluation, and
Corrective Feedback

1.5

TOTAL HOURS 48.0
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OBJECTIVES

Using only raper and pencil, the student shall within five minutes

correctly define terra, giga, mega, kilo, milli, micro, nano, and pica;

and give an example of the use of each to abbreviate a numerical

expression.

Using only paper, pencil, anu slide rule, the student shall within

ten minutes correctly work fifteen of twenty problems involving two or

three numbers to be multiplied or divided in any sequence.

Using only paper, pencil, and slide rule, the student shall within
twenty minutes correctly define and give an example of: character set

for radix 10, explicit, literal, real numbers, imaginary numbers, com-

plex numbers, rational numbers, irrational numbers, absolute value,

scalar, vector, term, coefficient, base, exponent, degree of a term,
algebraic expression equation, degree of an equation, "peak" points for

an equation, "zero" crossings for an equation.

Using only paper, pencil, and slide rule, the student shall within

ten minutes correctly work eight of ten problems in addition or sub-

traction of algebraic expressions.

Using only paper, pencil, and slide rule, the student shall within
fifteen minutes correctly work eight of ten problems in multiplication

or division of algebraic expressions.

Using only paper, pencil, and slide rule, the student shall within
ten minutes correctly work five of seven problems in exponent manipu-
lation or in removing or inserting symbols of grouping in algebraic

expressions.

Examination 1.

Using only paper, pencil, and slide rule, the student shall within
seven minutes correctly list and give an example of five steps that
will solve any linear equation.

Using only paper, pencil, and slide rule, the student shall within
23 minutes correctly solve eight of ten linear equations requiring a
five step solution.

Using only paper, pencil, and slide rule, the student ghallwithin
two minutes correctly define and give examples of slope (first derivative)

and intercept of a linear equation.
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Using only paper, pencil, and slide rule, the student shall withineight minutes correctly plot, using the slope and intercept, threelinear equations. The student shall find by substitution three otherpoints on the line besides the intercept.

Using only paper, pencil, and slide rule, the student shall withinfive minutes correctly solve by graphical analysis a problem involvingtwo equations in two unknowns.

Using only paper, pencil, and slide rule, the student shall within30 minutes correctly solve at least one of two systems of three equationsand three unknowns by the determinant method for n, Xs Y, & Z.

Examination 2.

Using only paper, pencil, and slide rule, the student shall withintwenty minutes record the quadratic formula and use it to correctlysolve and graph four of five quadratic equations.

Using only paper, pencil, and slide rule, the student shall withinten minutes correctly define and give an example of: angle, sideopposite an angle, side adjacent to an angle, right triangle, hypotenusesine of an, angle, cosine of an angle, tangent of an angle: Pythagoreantheorem.

Using only paper, pencil, and slide rule, the student shall withintwenty minutes correctly solve four right triangles given a side and anangle in radians or degrees and three right triangles given two sides.

Using only paper, pencil, and slide rule, the student shall withinten minutes correctly draw and label with respect to voltage, degrees,radians, frequency, period, and time a given expression for (one cycleof) V sin (doT + 0)

Using only paper, pencil, and slide rule, the student shall withintwo hours correctly work 80% of a series of problems taken fromexaminations 1 and 2.

Final examination.
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EXAMINATION 1 (SAMPLE)

(Closed Book, Closed Note, Slide Rules Allowed)

1. Define and give an example of: terra, giga, kilo, nano, micro,
migra, pica, milli.

2. Use the slide rule to obtain:
35 x 47 =
22 x 34 =
64 x 5.8 =
9.1 x 3.2 =
490 x 250

350 .1- 4.2 =
630 4. .75 =

246 x 322 =
458 x 791 =
6,550 x 2.87 =

64 t- 21 =

57 = 32 =

86 = 29 =

37 -I- 58 =

12 4- 69 =

25 x 38 x 64 =
42 x 75 x 14 =
(64 x 12) t 5.6 =
(32 x 4.8) = 17 =
(756 3.2) t- 25 =

( 5 min)

(10 min)

3. Define and give an example of:
Character set for radix 10 vector
explicit term
literal coefficient
real numbers base
imaginary numbers exponent
complex numbers degree of a term
rational numbers algebraic expression
irrational numbers equation
absolute value degree of an equation
scalar Number of "Peak" and "Zero

Crossings" for an equation

(20 min)

(For Problems 4, 5, 6)

Given: a = 2XY + 3X2 - 4X + 5
b = 4XY + 5X - Y2 + 2
c = 3XY + 5X2 + Y2 + 3
d = 3Y2 + 2X2 - 4XY + 5X - 2
e = 2X + 3
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f = 4X - 1
3Y + 2
-6Y - 1
2X (X + 3Y) - 5

g =
h =
i =

1 - t(X + 2) (2Y - 1) + 4 [(X - 2)2 -

4. e + f
g + h =
a + b =
c + d =
a + d =

e - f =
g h =
a - b =
c - d =
a - d =

5 . e x f = a e=
g x h = a 1- f=
a x f = g =
g x b = b i g
exfxg= di-g=

6. e2 =
g2

f2 =

h3

Remove symbols of grouping and simplify i.

]
k.

43

(10 min)

(15 min)

(10 min)

NOTE: If a student fails any of the problems on the test, he can stillreceive credit for the problem by correctly completing andhanding in a homework set assigned by the instructor to correctthe deficiency.
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EXAMINATION 2 (SAMPLE)

(Closed Book, Closed Note, Slide Rule Allowed)

1. List and give an example of each of the five steps that can be

used to solve any linear equation. ( 7 min)

2. 3 (2X - 1) 5 (3X + 2)

4 = 6

3(2X - 1) 2 (X - 2) 5 (3X + 2)

4 3 6

3 (2X - 1) 2 (X - 2) 5(3X + 2)

4 3 = 6

3(2X - 1) 2X - 2 5 (3X + 2)

4 3 = 6

2(3X - 1) 2 (2X - 1) 3X - 1 2 (X + 1)

3 5 = 15 5

2(3X - 1) 2(2X - 1) 3(X - 1) 2(X + 1)

3 5 = 15 5

2(3X - 1) 2(2X - 1) 3(X - 1) 2X + 1

3 5

2X 3 (X + 1) X + 5
3 + 4 6

2X 3X + 1 X + 5
3 + 4 6

2(X + 1) 3(X + 2)
3 4 = 3 - 3(x - 2) + 1/3 - 1/2 (23 min)

= 15

2 (X - 1)

5

= 3 + 2X + 1/3

2X - 1
= 3 = 2X - 1/4

4X

S. Define and give an example of the slope (first derivative)

and intercept of a linear equation. ( 2 min)

Plot the following equations. By substitution, solve for

three points on the line plus the intercept.

Y = ZX - 1
Y = 2X + 1-
Y = -2X +

( 8 min)
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5. Solve graphically: Y = 2X + 1
Y = -2X + 5

( 5 min)

6. Solve by determinants: 2X + Y 2Z = -3
X+ 2Y + Z= 4
3X Y 2Z = -5

X + 2Y + Z = 4
3X + Y + Z = 7
2X + 3Z = 4

(30 min)

2,710
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FINAL EXAMINATION (SAMPLE)

(Closed Book, Closed Note, Slide Rule Allowed)

1. Record the quadratic formula and apply it to solve each of the

following problems:
y = X2 - X - 2
Y = X2 + 3X + 2
Y = X2 - 3X + 2
Y = 4X2 + 6X - 18
Y = 4X2 + 4X - 24

(20 min)

2. Correctly define nd give an example of: angle, right triangle,
side opposite an angle, side adjacent an angle, hypotenuese,
sine of an angle, cosine of an angle Pythagorean Theorem.

(10 min)

3. Solve the following triangle for all unknown sides and angles:

5.8//

/20°

2.5

.1

1 r d
3.4

/1
/

2.8 /

12.5 7.2 4.1
(20 min)

/
3.4 1.4

4. Graph one cycle of v(t) = 5 cos (10Kt + 300) with regard to
voltage, frequency, period, degrees, radians, and time.

(10 min)

5. Problems to be selected from Examinations 1 and 2.
( 2 hrs)



COURSE: TRW 301

TITLE: Technical. Report Writing

DATE
HOURS

I. Introduction to Technical Reports
A. What they are
B. WI-lo writes them
C. Who uses them

IL. Summary of Basic Principles
A. Fog index

1. What it is
2. How to calculate it
3. How to use it

B. Reader analysis
C. Convergent writing
D. Language to express rather than impress
E. "Tell the reader what you're going to tell

him. Tell him. Tell him what you've
told him."

F. Attractive reports

III. Definitions
A. What to define
B. How to define it
C. Where to define it

IV. Description of a Mechanism
A. Introduction
B. Principal steps
C. Conclusion

V. Description of a Process
A. Introduction
B. Principal steps
C. Conclusion

VI. Classification, Partition, and Interpretation
A. What they are
B. How to do them
C. Where to do them

1.5

3.0

1.5

3.0

3.0

1.5



DATE

VII. Laboratory Reports
A. Introduction
B. Principal steps
C. Conclusion
D. Practice

VIII. Objectives Test, Student Evaluation and
Corrective Feedback

IX. The Library Research Report
A. Finding published information
B. Writing the report
C. Content

X. Report Layout
A. Format
B. Graphic Aids

48

HOURS

3.0

1.5

3.0

1.5

XI. Transitions, Introductions, Conclusions and 3.0

Summaries

XII. Progress Reports

XIII. Recommendation Reports

XIV. Proposals

XV. Business Letters

XVI. Journal Articles
A. How to write them
B. How to review them

XVII. Objectives Test, Student Evaluation and
Corrective Feedback

XVIII. Oral Reports
A. Making a speech
B. Conferences
C. Conducting Business meetings

1.5

3.0

XIX. Writing and Speaking Clinic 7.5

XX. Objectives Test, Student Evaluation and
Corrective Feedback

1.3

1.5

TOTAL HOURS 48.0
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OBJECTIVES

Using only paper and pencil, the student shall within ten minutesdefine "technical reports". He shall tell what they are, who writesthem, and who uses them.

Using only paper and pencil, the studept shall within ten minuteslist and explain the six basic principles of technical report writingas discussed in class. At the conclusion of his answer the student shalldemonstrate the correct technique for calculating his own fog index.

Using only paper and pencil, the student shall within ten minutesdiscuss definitions in technical reports. He shall explain what todefine, how to define; and where tJ define.

Using only paper and pencil, the student shall within twentyminutes list the principal steps for the description of a mechanism.The student shall if given a subject by the instructor illustrate theproper techniques of describing the mechanism.

Using only paper and pencil, the student shall within twentyminutes list the principal steps in the description of a process.Given a process by the instructor the student shag illustrate thecorrect description techniques.

Using only paper and pencil, the student shall within five minutesdiscuss classification, partition and interpretation. He shall explainwhat they are, how to do them, and where to do them.

Using only paper and pencil, the student shall within fifteenminutes list the principal steps in writing a laboratory report.Given a collection of data by the instructor, the student shallillustrate the proper technique in preparing a lab report.

Examination 1.

Using only paper, pencil, and the library, the student shall withintwelve hours compile a library research report on a topic in histechnical speciality. He shall demonstrate the correct techniquesfor finding pUblished information and writing the report. He shallalso demonstrate the correct techniques for format and graphic aids.The report will serve as examination 3 and will be due the last dayof class.
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Using only paper and pencil, the student shall within fifteen

minutes define and discuss transistions, introductions, conclusions

and summaries.

Using only paper and pencil, the student shall within twenty
minutes list the principal steps in writing a progress report. The

student shall write a sample progress report.

Using only paper and pencil, the student shall within twenty
minutes list the principal steps in writing a recommendation report.

The student shall write a sample recommendation report.

Using only paper and pencil, the student shall within twenty
minutes list the principal steps in writing proposals. The student

shall write an example of a proposal.

Using only paper and pencil, the student shall within twenty
minutes list the principal steps in writing business letters. The

student shall write an example of a business letter.

Using only paper and pencil, the student shall within ten minutes

discuss journal articles. The student shall tell how to write them

and how to review them. The student shall show the correct procedures
in reviewing three articles in his field of technical interest.

Examination 2.

Using only paper and pencil, the student shall within thirty
minutes list the principal steps in making oral reports. The student

shall prepare and deliver to the class an oral report.

Using paper, pencil, the instructor and the class, the student

shall within seven and one-half hours help conduct and participate

in a writing and speaking clinic intended to improve the quality of

the technical reports generated by the group.

Examination 3. (Library Research Report due)
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EXAMINATION 1 (SAMPLE]

(Dictionary allowr3d)

1. Define "technical reports" telling what they are, who writesthem and who uses them.

(10 min)
2. List and explain the six basic principles of technical reportwriting as discussed in class. Use your answer to demon-strate the technique for calculating a fog index.

(10 min)
3. Discuss definitions in technical reports. Explain what todefine, how to define, and where to define.

(10 min)
4. List the principal steps for the description of a mechanism.Use a pair of scissors to illustrate the proper technique ofdescribing the mechanism.

(20 min)
5. List the principal steps in the description of a process.Use the process of mixing your favorite drink (malt, soda,etc.) to illustrate the correct description techniques.

(20 min)
6. Discuss classification, partition and interpretation. Explainwhat they are, how to do them, and where to do them.

( 5 min)
7. List the principal steps in writing a laboratory report.Use the collection of data on the blackboard to illustratethe proper technique in preparing a lab report.

(15 min)
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EXAMINATION 2 (SAMPLE)

(Dictionary allowed. The student may omit one problem chosen
from number 3, 4 or 5.)

1. Compile a library research report on a topic in the technical
speciality of your choice. Demonstrate the correct techniques
for finding publishd information and writing the report.
Demonstrate the correct techniques for format and graphic
data. (The report will serve as examination 3 and will be
due the last day of class)

(12 hours)

2. Define and discuss transistions, introductions, conclusions
and summaries.

(15 min)

3. List the principal steps in writing a progress report. Write
a sample progress report.

(20 min)

4. List the principal steps in writing a recommendation report.
Write a sample recommendation report.

(20 min)

5. List the principal steps in writing proposals. Write an
example of a proposal.

(20 min)

6. List the principal steps in writing business letters. Write

an example of a business letter.
(20 min)

7. Discuss journal articles. Tell how to write them, how to
review them, and show the correct procedures in reviewing
three articles in your field of technical interest. These

three articles are due two weeks from today.
(10 min)

2 7,J. 7
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EXAMINATION 3 (SAMPLE)

(Closed Reference)

1. List the principal steps in making oral reports. Prepare
and deliver to the class an oral report.

(30 min)

2. Turn in your library research report.

53
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COURSE: EI 403

TITLE: Alternating Current Theory

PREREQUISITE: TM 301 and EI 401

COREQUISITE: TM 302

I. Inductance
A. Theory of Inductance and Electro Magnetism
B. RL time constants
C. Application of pulsating D.C. waveform

RL circuits

HOURS

to

9.0

II. Alternating Voltages of the Form VE) sin (WT + 0) 6.0
A. Peak voltage, frequency, period, &

phaseshift
B. Effective and average values

III. Complex Algebra 9.0
A. Phasors, vectors, and scalars
B. Rectangular form
C. Polar form
D. Exponential form

IV. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

V. RL Series Circuit Analysis 9.0

VI. RC Series Circuit Analysis 9.0

VII. RL Parallel 6.0

VIII. RC Parallel Circuit Analysis 6.0

IX. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

X. RLC Series Circuit Analysis 6.0

XI. RLC Parallel Circuit Analysis 6.0

XII. Multisource Combinational RLC Circuits 3.0
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55

HOURS

XIII. Transformers and Magnetic Flow Transmitters 6.0

XIV. Filters
6.0

XV. Polyphase Systems 6.0A. Balanced
B. Unbalanced

XVI. Objective Test, Student Evaluation, and 3.0
Corrective Feedback

96.0 HR
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OBJECTIVES

Using only paper, pencil, slide rule, component demonstrator
board and one page of instructor approved notes, the student shall
within forty minutes if given values for R, L, and an applied rectan-
gular voltage correctly calculate, connect and demonstrate to the
instructor or lab assistant values for Vi, V V

')

, V '.
1 ?

Using only paper, pencil and slide rule, the student shall
within twenty minutes if given an alternating voltage waveform on a
graph or an oscilloscope calculate the peak voltage, frequency, period,
phaseshift, effective and average values for a waveform
VP sin (WT + 0) -

Using only paper, pencil and slide rule, the student shall within
forty minutes if given any phasor, vector, or scalor in rectangular,
polar, or exponential form correctly convert ten such numbers to the
other two equivalent forms.

Examination 1.

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within twenty minutes
correctly analyze any two RL series schematics given him by the
instructor_. He shall calculate all values of voltage, current and
impedance and shall demonstrate the measurement of the values to the
instructor or lab assistant.

Using only paper, pencil, slide rule, component demonstrator board
and test equipment, the student shall within fifteen minutes correctly
make a binary trouble-shooting diagram for any problem given by the
instructor on an RL series circuit.

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within twenty minutes
correctly calculate all voltages, currents and impedances for any two
schematics given him by the instructor of an RC series circuit. The

student shall then connect the circuits and verify his calculations.

Using only paper, pencil, slide rule, component demonstrator board
and test equipment, the student shall within fifteen minutes correctly
make a binary trouble-shooting diagram for an RC series circuit given
him by the instructor with an indicated circuit malfunction.
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Using only paper, pencil, slide rule, combonent demonstrator
board and test equipment, the student shall within twenty 7.inutes
correctly calculate all voltages, currents, and impedances for anytwo RL parallel circuit schematics given him by the instructor. Thestudent will then connect the circuits and verify his results for the
instructor or lab assistant.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within fifteen minutescorrectly make a binary trouble-shooting diagram for any RL parallel
circuit given him by the instructor with an indicated malfunction.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within twenty minutes
correctly calculate all voltages, currents, and impedances for anytwo RC parallel circuit schematics given him by the instructor. Thestudent shall verify his calculations by connecting the circuits and

. demonstrating them to the instructor or lab assistant.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within fifteen minutesmake a binary trouble-shooting diagram for any RC parallel circuit
given by the instructor with an indicated malfunction.

Examination 2.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within twenty minutescorrectly calculate all voltages, currents and impedances for anyRLC series circuit schematic furnished by the instructor. Thestudent shall connect the circuit and verify his calculations.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within fifteen minutescorrectly make a binary trouble-shooting diagram for any RLC series
circuit schematic furnished by the instructor with an indicated mal-function.

Using only paper, pencil, slide rule, component demonstrator boardand test equipment, the student shall within twenty minutes correctlycalculate all voltages, currents, and impedances for any RLC parallelcircuit furnished by the instructor. The student shall connect thecircuit and verify his results.
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LLi pnlv paper, pencil, slide rule, comzonent board and test
eaui-xnct, the student shall within fifteen minutes correctly make
a binary irouble-shooting diagram for any PLC parallel circuit schematic
with an indicate:] malfunction.

Usir'g only paper, pencil, slide rule, component demonstrator
board and -tss-__ equi_pment, thy- student shall within fifteen minutes
correctl form a binary trouble-shooting diagram for any RLC series-
parallel rcuit schematic with an indicated malfunction.

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within thirty minutes
correctly calculate all voltages, currents, and impedances in a
multisource combinational RLC circuit. The student shall connect
the circuit and verify his results.

Using only paper, pencil, slide rule, component demonstrator
board, and test equipment, the student shall within twenty minutes
calculate the voltages, currents and impedances for a transformer
schematic furnished by the instructor. The student will connect the
circuit and verify his calculations. The student will write a brief
discussion of the theory of operation and application of transformers
in process transmitters,

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within thirty minutes
calculate the values for a highpass, lowpass and notch filter to
meet the specifications given by the instructor. The student shall
connect the circuit and verify the results.

Using only paper, pencil, and slide rule, the student shall within
five minutes discuss balanced versus unbalanced polyphase systems
giving specific examples of the applications of each.

Final Examination
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EXAMINATION 1 (SAMPLE)

(One page of instructor approved notes allowed on Vi, V11, V-

1. Given: Series circuit, R = 10K, L = 10h, in/ = 5, Ton =
T off = 700PS
Find: V1, V1', V2, V2'. Connect the circuit and demonstrat,3
to the instructor or lab assistant.

2. Plot: 4 sin (6280t + 30°)
Give average and effective values.

(40 min)

(20 min)

3. Convert the following numbers from rectangular format to polar
format or vice versa.

a. 75 L.220

b. 64 1.14!

c, 19 Lmie

d. 12 1-63°

e. 45 + J34

f. 62 +

g. 56 - J56

h. 32 + J48

i. 9 Jll

j. 45 - J62

(40 min)
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EXAMINATION 2 (SAMPLE)

(Closed Reference)

1. Calculate all unknown values of components, voltages, curref_
impedance, phase angles, freauencv, and power. Connect the
circuits and demonstrate the measurement of voltages and
phase angles to the instructor or lab assistant.

V\/,- iN(20 min)

7 51N

(5Kt 0)

5 K 4
,-

V \
J SI Is'1 I I) 1

5 , 5 Kt
(II Kt; t 11

I 1"

2. If the inductor in problem I had 0 volts across it, make a
a binary trouble-shooting diagram to isolate and solve the
problem.

(15 min)

3. Calculate all unknown values of components, voltages, current,
impedance, phase angles, frequency, and power. Connect the
circuits and demonstrate the measurement of voltages and
phase angles to the instructor or lab assistant.

4' _I

5K

(20 min)

4. If the capacitor in problem 3 had the full applied voltage
across it, make a binary trouble-shooting diagram to isolate
and solve the problem.

(15 min)

5. Calculate all unknown values of components, voltages, current,
impedance, phase angles, frequency, and power. Connect the
circuits and demonstrate the measurement of voltages and
phase angles to the instructor or lab assistant.

:151m Itt

(20 min)

ft II 5i(c,
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6. If the voltage applied in problem 5 dropped to half value,
make a binary trouble-shooting diagram to isolate and spiv.:
the problem.

il5

7. Calculate all unknown values of components, voltages, currcn-,.,
impedance, phase angles, frequency, and power. Connect the
circuits and demonstrate the measurement of voltages and
phase angles to the instructor or lab assistant.

Kt -1- 2(Y)

8. If the resistor in problem 7 io operating too hot, make a
binary trouble-shooting diagram to isolate and solve the
problem.

14 5

(11 / !

. ( t t 4e0')

20 min)

(15 min)
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EXAMINATION 3 (SAMPLE)

(Closed Reference)

1. Calculate all unknown values of components, voltages, currenL,
impedance, phase angles, frequency, and power. Connect the
circuits and demonstrate the measurement of voltages and
phase angles to the instructor or lab assistant.

ry- YTh,
I 1

(20 min)

.01v551N (utt

2. If the voltage across the resistor in problem 1 reads full
applied voltage, make a binary trouble-shooting diagram to
isolate and solve the problem.

(15 min)

3. Calculate all unknown values of components, voltages, current,
impedance, phase angles, frequency, and power. Connect the
circuits and demonstrate the measurement of voltages and
phase angles to the instructor or lab assistant.

(20 min)

,
2I< <' 5h,.\

ri
,.-

5.v2 C., N Rait 4 ).°)
4. If the current in problem 3 should increase to 6 ma, make a

binary trouble-shooting diagram to isolate and solve the
problem.

( 1 5 min)

5. If the voltage across the resistor in the circuit below
should increase to full applied voltage, make a binary
trouble-shooting diagram to isolate and solve the problem.
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6. Calculate all voltages.

LI 51N ift+

i 4>

211
2 Kt 1- 4,)

rk)

K

7. Find: n, ip, is (assume no transformer losses)

Inv rr,

60 H.

6

(30 min;

(20 Tr i.r

8. a) Calculate the values for a filter that will pass
frequencies above 10 HZ.

b) Calculate the values fora filter that will pass all
frequencies below 100 HZ.

c) Calculate the values for a filter that will notch
50 HZ to 70 HZ.

Connect the circuits and demonstrate to the instructor or ::_a;2
assistant.

(30 minl

9. Discuss the distinguishing features of balanced versus
unbalanced polyphase systems. Give a specific example of the
application of each.
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COURSE: EI 404

TITLE: Solid State Devices

PREREQUISITE: EI401, TM301

COREQUISITE: TM302

I. Entry Skills Test, Pretest over Course
Objectives & Course Orientation

II. Device Physics
A. Intrinsic semiconductor
B. Doping
C. Extrinsic semiconductor

1. N type material
2. P type material

III. P-N Junction
A. Diode
B. Diode specifications

1. Forward Bias
2. Reverse Bias

C. Zeners
D. Temperature compensated zeners
E. Photovoltaic cells
F. Tunnel Diodes
G. Light emitting diodes

IV. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

V. Transistors
A. Construction
B. Configurations

1. Common base
2. Common emitter
3. Common collector

C. Specifications
1. Reading spec sheets
2. Reading curve tracer
3. H parameters

D. Checking transistors
1. Ohm meter
2. Volt meter
3. Oscilloscope

16.0



DATE

VI. Unijunctions

VII. Field Effect and Mosfet Transistors

VIII. Silicon Control Rectifiers and Triacs

65

HOURS

3.0

6,0

5.0

IX. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

X. Microelectronics
A. Construction
B. Non-linear IC's
C. Linear IC's

1. Op amp characteristics
2. Operational amplifier circuits

(a) Adder
(b) Integrator
(c) Differentiator

XI. Vacuum Tubes
A. Cathode ray tube
B. Nixie
C. Neon
D. Laser

18.0

12. 0

XII. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

TOTAL HOURS 96.0
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OBJECTIVES

Using only paper and pencil, the student shall within twenty
minutes correctly discuss the formation of extrinsic semiconductors
from intrinsic. He shall mention the doping process as it is used
in forming both N and P-type materials. He should mention specifi-
cally those items in columns 3, 4, and 5 of the periodic table that
are used in the manufacturing process.

Using only paper, pencil and slide rule, the student shall within
twenty minutes correctly describe the formation of a P-N junction and
the forward and reverse bias characteristics of this junction. The
student shall draw the schematic for the forward bias and the reverse
bias diode circuit. He shall make all appropriate calculations and
verify the calculations by connecting the circuit.

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within twenty minutes
discuss the theory of operation and the application of zener and
temperature compensated zener circuits. The student shall verify
his statements by connecting a working zener circuit according to
the specifications given by the instructor.

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall discuss within thirty
minutes the theory of operation of photovoltaic cells, tunnel diodes
and light emitting diodes. He shall draw the correct schematic that
would operate each, emphasising the theory of operation and the
application. The student shall connect any three circuits and verify
his statements.

Examination 1.

Using only paper, pencil and slide rule, the student Shall
within twenty minutes correctly discuss the construction of NPN and
PNP transistors. he shall mention the biasing configurations
necessary for operation in the linear saturation or cut-off'regions.

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within thirty minutes
correctly distinguish between the characteristics of biasing, gain
and phase between the common base, common emitter and common collector

3-1
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configurations. The student shall draw and construct a dual supply
common emitter and a common collector amplifier.

Wing only paperpencil and slide rule, the student shall
within fifteen minutes ± given a specification sheet from a majorsolid state manufacturer bl.Nable to identify and explain each speci-fication on the sheet.

N
Using only paper, pencil and'e:lide rule, the student shall withinfifteen minutes if given a picture f6m a transistor curve tracer andall scope settings, be able to derive the h parameters from thecurves.

Using only paper and pencil, the student shall within ten min-
utes correctly list all twelve h parameters.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within twenty minutescorrectly discuss checking transistors in circuits with the use ofohm meters, volt meters and scopes. The student shall demonstrate tothe instructor or lab assistant.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within twenty minutes
correctly describe the theory of operation of unijunctions and nmieat least one specific application. The student shall then connecta unijunction timer and demonstrate to the lab assistant or instructor.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within twenty minutes
correctly describe the theory of operation and application of fieldeffect and mosfet transistors. The student shall draw a circuit ofa field effect amplifier or mosfet amplifier and shall connect anddemonstrate to the instructor or lab assistant.

Using only paper, pencil, slide rule, component demonstratorboard and test equipment, the student shall within twenty minutescorrectly discuss the theory of operation and the application ofsilicon controlled rectifiers and triacs. The student will draw aschematic of a working SCR circuit and triac circuit and will connectand demonstrate to the lab assistant or instructor.

Examination 2.

'41
4' I..; Ad
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Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within twenty minutes
discuss the construction of a nonlinear RTL IC. The student shall
explain and demonstrate the operation of a nonlinear IC to the
instructor or lab assistant.

Using only paper, pencil, slide rule, component demonstrator
board, test equipment and specification sheet for a linear IC, the
student shall within forty minutes correctly describe the theory of
operation of the ideal operational amplifier. He shall mention
specific examples of the applications of the operational amplifier
in at least twelve different circuits as discussed in class. The

student shall draw a schematic of an adder, an integrater and a
differentiator and shall connect the circuits and demonstrate to the
lab assistant or instructor.

Using only paper and pencil, the student shall within twenty
minutes correctly describe the theory of operation and application
of three of the following four tubes: cathode ray, nixie, neon, and
laser.

Using only paper, pencil, slide rule, component demonstrator
board and test equipment, the student shall within ninety minutes
work those problems from examinations 1 and 2 selected by the instruc-
tor as most frequently missed.

Final Examination
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1. Discuss the formation of extrinsic semiconductors fromintrinsic, mentioning the doping process as it is used informing both N and P-type materials. The items in columns3, 4 and 5 of the periodic table used in the manufacturingprocess should be mentioned specifically.

(20 min)
2. Describe the formation of a P-N junction and the forward andreverse bias characteristic of this junction. Draw theschematic for the forward bias and the reverse bias diodecircuit. Make all appropriate calculations, connect thecircuit, and demonstrate to the instructor or lab assistant.

(20 min)
3. Discuss the theory of operation and the application of zenerand temperature compensated zener diodes. Calculate thevalues for a three volt zener with a 2K load driven by a5 volt source. Connect the circuit and demonstrate to theinstructor or lab assistant.

(20 min)
4. Discuss the theory of operation of photovoltaic cells,tunnel diodes and light emitting diodes. Draw the correctschematic that would operate each, emphasising the theoryof operation and the application.

Connect the LED circuitand demonstrate to the instructor or lab assistant.

(30 min)



70

EI 404

EXAMINATION 2 (SAMPLE)

(Closed Reference)

1. Discuss the construction of NPN and PNP transistors.
Mention the biasing configurations necessary for operation
in the linear, saturation, or cut-off regions.

(20 min)

2. Distinguish between the characteristics of biasing, gain
and phase between the common base, common emitter and common
collector configurations. Draw and construct a dual supply
common emitter and a common collector amplifier and demon-
strate to the instructor or lab assistant.

(30 min)

3. Given the attached specification sheet for a 2N404, identify
and explain each specification of the sheet.

(15 min)

4. Given the attached picture from a transistor curve tracer and
the scope settings, derive the h parameters from the curves.

(15 min)

5. List all twelve h parameters.
(10 min)

6. Discuss checking transistors in circuits with the use of ohm
meters, volt meters and scopes. Demonstrate to the instruc-
tor or lab assistant.

(20 min)

7. Describe the theory of operation of unijunctions and name
at least one specific application. Connect a unijunction
timer and demonstrate to the lab assistant or instructor.

(20 min)

8. Describe the theory of operation and application of field
effect and mosfet transistors. Draw a circuit of a field
effect amplifier or mosfet amplifier and connect and demon-
strate to the instructor or lab assistant.

(20 min)
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9. Discuss the theory of operation an the application ofsilicon controlled rectifiers and triacs. Draw a schematicof a working SCR circuit and triac circuit and connect anddemonstrate to the lab assistant or instructor.

(20 min)
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FINAL EXAMINATION iWkMPLE)

(Closed Reference)

1. Discuss the construction of a nonlinear RTL IC. Explain
and demonstrate the operation of a nonlinear IC to the

instructor or lab assistant.
(20 min)

2. Describe the theory of operation of the .ideal operational
amplifier. Mention specific examples of the applications
of the operational amplifier in at least twelve different
circuits as discussed in class. Draw a schematic of an
adder, an integrator and a differentiator. Connect the
circuits and demonstrate to the lab assistant or instructor.

(40 min)

3. Describe the theory of operation and application of three
of the following four tubes: cathode ray, nixie, neon and
laser.

(20 min)

4. Work the attached problems from examinations 1 and 2
selected by the instructor as the most frequently missed.

(90 min)

2S-4.7f:137



COURSE: EI 305

TITLE: Schematics, Diagrams, and Construction, Part I

DATE HOURS

I. Principles of Drafting
A. Basic techniques
B. Lettering
C. Orthographing and pictorial drawings
D. Symbols and components
E. Templates and applications

9.0

II. Block and Single Line Diagramming 9.0

III. Schematics
A. Basic electrical units

1. volt
2. ohm
3. ampere

B. Symbols and connection techniques
C. Phototyping

1. vector board assembling and layout
2. soldering and wiring techniques
3. chassis construction

a. design and layout patterns
b. cutting, bending, assembly

21.0

IV. Objectives Test, Student Evaluations, and 3.0
Corrective Feedback

V. Flow and Logic Diagraming
A. Logic symbols
B. Simple logic equations
C. Wirelisting
D. Cambi board prototyping
E. Wirewrapping and assembly

18.0

VI. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

VII. Printed Circuit Boards
A. Drawings

1. schematic drawing
2. layout drawing

18.0

73
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DATE HOURS

3. master drawing
4. drill and contour drawing
5. assemb1y 7 material list drawing

B. Photo reduction of master drawing
C. Fabrication of board

VIII. Cabling
A. Drawings and layouts
B. Connectorsassembly of
C. Harness--assembly of

12.0

IX. Objectives Test, Student Evaluation, and 3.0

Corrective Feedback

TOTAL HOURS 96.0

74
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OBJECTIVES

Using only paper, pencil and drafting machine, the student shall
within ten minutes demonstrate correct techniques of lettering and
drawing lines to the instructor.

Using only paper and pencil, the student shall within twenty min-
utes draw from a sample an orthogonal or pictorial drawing of any
electronic component or piece of equipment.

Using only paper and pencil, the student shall within ten min-
utes identify from a sample or a picture ten popularly used components.
He shall list the components and the associated drafting symbol.

Using only paper, pencil and templates, the student shall within
twenty minutes demonstrate to the instructor the correct use of the
templates in drawing the symbols and components normally found in
electronics instrumentation.

Using only paper, pencil, templates and drafting machine, the
student shall within twenty minutes draw a block and single line
diagram of an indicated electronic instrument or of an electronic
control system. The rough draft will be furnished by the instructor.
The student will do the finished drawing.

Using only paper and pencil, the student shall within ten minutes
if given a rough sketch of an electrical circuit indicate the symbols
for the appropriate electrical unit such as volts, ohms and amperes.

Using only an electronic tool box, vector boards and appropriate
components, the student shall within forty-five minutes lay out
correctly and assemble any vector board circuit from a schematic.
furnished by the instructor. The student shall demonstrate proper
soldering and wiring techniques.

Using an instrument tool box, the student shall within forty
minutes lay out a pattern on a chassis from a rough desiqn turn i;1'
by the instructor.- The student shall demonstrate the correct use of
nibbler, hydraulic Greenlee punch, and drill.

Examination 1.

1,,-; '40
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Using only paper, pencil and template, the student shall within

fifteen minutes draw the appropriate logic symbol for a list of logic

gates furnished by the instructor.

Using only paper, pencil, drafting machine and templates, the

student shall within two hours draw the flow diagram for any two
logic equations not to exceed five minterms in length or six input

variables. The students shall correctly wirelist one logic equation

for NOR's and one logic equation for NAND's given the numbers of the

integrated circuits readily available.

Using a wirelisting, wirewrapping gun, unwrap tool and thermal

stripper, the student shall within forty-five minutes demonstrate

correct techniques of wirewrapping and assembly.

Examination 2.

Using only paper, pencil and printed circuit board construction
materials, the student shall within forty minutes lay out from a

rough sketch a schematic drawing, compile the layout and master

drawing, and assemble the parts for construction of the printed circuit

board. The student shall properly use the drill and contour drawing

techniques.

Using the camera the student shall within thirty minutes show

the proper techniques for photo reduction of a master drawing.

Using only the materials to fabricate printed circuit boards and

a photo reduction of a master drawing, the students shall correctly
demonstrate the complete fabrication of a printed circuit board.

Using only paper, pencil, templates and drafting machine, the

student shall within twenty minutes correctly draw and lay out any

rough sketch of a cabling diagram furnished by the instructor.

Using a soldering iron and the appropriate connectors, the

student shall within thirty minutes demonstrate the correct assembly

techniques for construction of a connector and harness.

Examination 3.

7K., .41.IL
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1. Demonstrate the correct technique of lettering and drawinglines to the instructor.

(10 min)

2. Draw from a sample an orthogonal or pictorial drawing of any
electronic component or piece of equipment.

(20 min)

3. Identify from a sample or a picture ten popularly used
components. List the components and the associated draftingsymbol.

( 10 min)

4. Demonstrate the correct use of the templates in drawing the
. symbols and components normally found in electronics instru-mentation.

( 20 min)

5. Draw a block and single line diagram of an indicated electronic
instrument or of an electronic control system. The roughdraft will be furnished by the instructor; the student willdo the finished drawing.

( 20 min)

6. Given a rough sketdh of an electrical circuit, indicate the
symbols for the appropriate electrical unit such as volts,
ohms and amperes.

( 10 min)

7. Lay out and assemble any vector board circuit from a schematic
furnished by the instructor. Demonstrate the proper solderingand wiring techniques.

( 45 min)

8. Lay out a pattern on a chassis from a rough design furnished
by the instructor. Demonstrate the correct use of nibbler,
hydraulic Greenlee punch, and drill.

(40 min)
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EXAMINATION 2 (SAMPLE)

1. Draw the appropriate logic symbol for a list of logic gates
furnished by the instructor.

(15 min)

2. Draw the flow diagram for any two logic equations not to
exceed five minterms in length or six input variables.
Wirelist one logic equation for NOR's and one logic equation
for NAND's given the numbers of the integrated circuits
readily available.

(2 hours)

3. Demonstrate correct techniques of wirewrapping and assembly.
(45 min)

2'?4:3
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EXAMINATION 3 (SAMPLE)

1. Lay out from a rough sketch a schematic drawing, compile the
layout and master drawing, and assemble the parts for con-
struction of the printed circuit board. Use the drill and
contour drawing techniques.

(40 min)

2. Show the proper techniques for photo reduction of a master
drawing.

(30 min)

3. Demonstrate the complete fabrication of a printed circuit
board.

(60 min)

4. Draw and lay out any rough sketch of a cabling diagram
furnished by the instructor.

(20 min)

5. Demonstrate the correct assembly techniques for construction
of a connector and harness.

(30 min)
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COURSE: IP 302

TITLE: Industrial Physics, Part II

PREREQUISITE: IP 301

DATE HOURS

4

I. Fluids at Rest ZChapter 9)
A. Density
B. Pressure
C. Archimedes principle
D. Specific gravity
E. Barometers
F. Monometers
G. Pressure gages
H. Pressure to current transducers
I. Current to pressure transducers
J. Boyles Law

7.5

II. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

III. Fluids in Motion (Chapter 10)
A. Bernoullis' Theorem
B. Fluid friction and viscosity
C. Flow measurements

1. Venturi
2. Orifice
3. Magnetic
4. Vortex

IV, Properties of Matter (Chapter 11)
A. Stress and strain
B. Cohesion and adhesion
C. Surface tension
D. Capillary

9.0

4.5

V. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

VI. Solid State Physics 10.5

VII. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5
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DATE
HOURS

VIII. Light (Chapters 30-33)
A. Photometry
B. Reflection and refraction
C. Lenses and mirrors
D. Optical instruments
E. Lasers and masers

10.5

IX. Objectives Test, Student Evaluation, and
Corrective Feedback

1.5

TOTAL HOURS 48.0
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OBJECTIVES

Using only paper and pencil, the student shall within fifteen
minutes correctly define density, pressure, Archimedes Principle and

specific gravity. The student will contrast between the four and will
give specific examples of process measurement and control using these

four variables.

Using only paper and pencil, the student shall within thirty
minutes correctly identify from a sample or a picture the following

items: barometers, monometers, pressure gages, pressure-to-current
transducers, and current-to-pressure transducers. The students will
describe the theory of operation and application of each of the items

and shall relate the items to Boyles' law.

Examination 1.

Using only paper and pencil, the student shall within ten minutes
define correctly Bernoullis' theorem and relate it to fluid friction
and viscosity.

Using only paper and pencil, the student shall within twenty
minutes correctly identify frost' a sample or picture the following

items: venturi tubes, orifice plates, magnetic flow transducers and
vortex meters. The student shall explain the theory of operation
and the application of each.

Using only paper and pencil, the student shall within twenty
minutes correctly define the properties of stress and strain, cohesion
and adhesion, surface tension, and capillary action. The student
shall discuss the measurement of each variable.

Examination 2.

Using only paper and pencil, the student shall within forty
minutes correctly describe the formation of a NP junction in solid

state physics, He shall discuss the manufacturing procedures inclucim,

doping.

Examination 3.

Using only paper, pencil and slide rule, the student shall

within ten minutes correctly calculate angles of reflection and
refractions when given the incident beam and the medium by the instructor.
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Using only pencil, paper and slide rule, the student shall
within twenty minutes correctly identify from samples or pictures
optical instruments including lasers, pyrometers, lenses and mirrors.
The student will then state the function of the particular optical
instruments identified.

Using only paper and pencil, the student shall within twenty
minutes discuss the theory of operation of the laser and maser and
shall discuss the applications of the device in process measurement
and control.

Examination 4.
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yATION 1 (SAMPLE)

(Closed Reference)

84

1. Define density, pressure, Archimedes Principle and specific
g'-avity. Contrast between the four and give specific
examples of process measurement and control using these
four variables.

(15 min)

2. Identify from the ten numbered samples on the lab bench the
following items: barometers, monometers, pressure gages,
pressure-to-current transducers and current-to-pressure
transducers. Derr-ribe the theory of ol.fri.iLion and applica-
tion of each of -Lie items and relate the items to Boyles'
law.

(30 min)
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EXAMINATION 2 (SAMPLE)

(Closed Reference)

1. Define Bernoullis' theorem and relate it to fluid friction
and viscosity.

(10 min)

2. Identify from the numbered samples on the lab bench the
following items: v.47-mturi tubes, orifice plates, magnetic
flow transducers and vortex meters. Explain the theory of
operation and the application of each.

(20 min)

3. Define the properties of stress and strain, cohesion and
adhesion, surface tension, and capillary action. Explain
how to measure each variable.

(20 min)

46

a5
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EXAMINATION 3 (SAMPLE)

(Closed Reference)

1. Describe the formation of a NP junction in solid state
physics. Discuss the manufacturing procedures includne-
doping.

(40 min)

1,7-11
Ad OA.

86
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EXAMINATION 4 (SAMPLE)

(Closed Reference)

2 7

1. C.alculate angles o= -eflection and refraction when a laser
beam strikes a tank of water at a fifteen degree angle.

(10 min)

2. Identify from the numbered samples on the lab bench the
following optical instruments: lenses, lasers, pyrometers,
and mirrors. State the function of the particular optical
instrument identified.

(20 min)

3. Discuss the theory of operation of the laser and maser and
discuss the applications of the device to process measure-
ment control.

(20 min)



COURSE: TM 302

TITLE: Basic Technical Mathematics, Part 2

DATE HOURS

I. Exponential Functions
A. Exponential Series Ex (includes slide rule

and tables)
B. Euler's equations

1. Generating sine table

6.0

II. Review of Trigonometric Functions 3.0

III The Complex Plane
A. The J Operator
B. Rectangular operations

1. Addition/subtraction
2. Multiplication/division
:% Exponents

C. Polar operations
1. Conversion from rec'-Angular to polar
2. Conversion from polar to rectangular
3. Multiplication/division
4. Exponents

7.5

IV. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

V. Logarithms
A. Definition and graphs
B. Generating tables, reading base 10 and

base E tables, reading base 10 and base E
scales on the slide rule

C. Properties of logarithms
D. Computation

VI. Geometric Functions
A. Basic definitions
B. The straight line
C. The circle
D. The parabola
E. The ellipse
F. The hyperbola
G. Translation of axes
H. Cubic equation

6.0

4.5
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DATE
HOURS

VII. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

VIII. Number Systems and Codes
A. Definition of straight code
B. Conversion from radix X straight code to

radix 10
C. Conversion from radix 10 to any radix

straight code
D. Mathematical operations in straight code
E, BCD, BCD+3, ASCII
F. Addition in BCD, BCD+3, & ASCII

IX. Topology
A. Point-set definitions
B. Boolean algebra
C. Gating equations and definitions

9.0

7.5

X. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

TOTAL HOURS 48.0



90

TM 302

OBJECTIVES

Using only paper, pencil, and slide rule, the student shall within
six minutes correctly write the first five terms of the exponential
series Ex. The student shall then, given any value of X, evaluate the
first five terms, record the derived value and record the more correct
value from his slide rule.

Using only paper, pencil, and slide rule, the student shall within
fourteen minutes correctly substitute +JO or -JO for X in the exponen-
tial series c x to derive Euler's equations for generating the Sine and
Cosine functions. Given 6 in degrees or radians, the student shall
correctly solve three terms of the Sine function and three terms of the
Cosine function. Solve for the tangent. The student shall record his
derived values and the more correct values from his slide rule.

Using only paper, pencil, and slide rule, the student shall within
ten minutes correctly solve four of five triangles given either a side
and an angle (in radians or degrees) or two sides.

Using only paper, pencil, and slide rule, the student shall within
twenty minutes correctly solve six of eight rectangular to polar con-
versions and correctly solve six of eight polar to rectangular
conversions.

Using only paper, pencil, and slide rule, the student shall within
twenty minutes correctly solve six of eight addition or subtraction
problems in rectangular form and correctly solve six of eight multi-
plication or division or manipulation of exponents in polar form.

Examination 1.

Using only paper, pencil, and slide rule, the student shall within
five minutes correctly solve eight of ten arithmetic problems involving
a maximum of four numbers in both log base 10 and log base E.

Using only paper, pencil, and slide rule, the student shall within
five minutes correctly write the general equation form for a straight
line, a circle, a parabola, an ellipse, a hyperbola, and a cubic
equation.

Using only paper, pencil, and slide rule, the student shall within
twenty minutes, given equations for a straight line, circle, parabola,
ellipse, hyperbola, and a cubic equation, correctly plot five of the
six equations.
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Examination 2.

Using only paper, pencil, and slide rule, the student shall withinforty minutes correctly solve 24 of 28 problems in whole and fractional
number conversion between radix 10, radix 2, radix 8, radix 16, radix X,
BCD, BCD+3, and ASCII.

Using only paper, pencil, and slide rule, the student shall within
thirty minutes correctly solve four of five addition problems involving
two numbers in radix X, straight code; correctly solve four of five
subtraction problems in either one's complement or two's complement
involving two numbers in radix X, straight code; and correctly solve
three of four addition problems involving two numbers in BCD, BCD+3,
or ASCII complete with code correction.

Using only paper and pencil, the student shall within six minutes
correctly define and, where appropriate, illustrate with Venn Diagram
and gating symbol the following terms: point, set, universe, null set,AB, A+B, T.

Using only paper and pencil, the student shall within fourteen
minutes correctly list twenty of the 26 laws of Boolean Algebra.

Using only paper, pencil, and logic template, the student shall
within twenty minutes list the Boolean Heirarchy and correctly gate sixof eight equations not to exceed six minterms in length.

Using only paper and pencil, the student shall within ten minutes
correctly write the logic equation from four AND-OR-NOT flow diagrams.

Using only paper, pencil, and slide rule, the student shall within
one hour correctly solve 80% of a group of problems chosen by the
instructor from the first two examinations.

Final examination.
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EXAMINATION 1 (SAMPLE)

(Closed Book, Closed Note, Slide Rule Allowed)

1. Write the first five terms of the exponential series x.

Evaluate this expression for X = 2. Record this derived value,
and also record 6-2 as read from the slide rule.

( 6 min)

2. Let X = +JA in the series for ex. Show your work in deriving
Euler's equation for sine and cosine. Using three terms of
each expression, find Sine 25°, tangent 25°, and cosine 25°.
Record the derived values and record the more correct values
from the slide rule.

(14 min)

3. Solve for all unknown sides and angles:

i5 //
/7

441
(50.6--

(For problems 4 and 5)

Given: a = 3 + J2
b = 3 + J5
c = -2 + J4
d = -2 + Jl
e = -4 - J2
f = -5 - J6
g = 2 - J3
h = 3 - J2
i = +J2
j = -5

k =
1 =
m =

n =
o =

P =
q =
r =

=
t =

4. Convert to polar form:
a

b g
c i

e j

/ 4.1

4

5
3

2

3

7
2

5

4

3

-S.2

422
4490

L120°
U500L-600

-130°
I-70

b

,-30°
Ce-b

1 -90_

(10 min)
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Convert to rectangular form:
k p
1
m r

93

(20 min)
5. Solve:

a + b e - f k x 1 m 4 1b + c f - g 1 x m n 4- oc + d g - h n x o t 4- sd + e h - a n x t q 4- k
(10 min)

2 ;`) 58
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EXAMINATION 2 (SAMPLE)

(Closed Book, Closed Note, Slide Rule Allowed)

(For problem 1)

Given: a = 95
b = 24
c = 12
d = 2

e = .025
f = .38
g = .0062
h = .5

1. Show all work. Solve the following problems twice; once
using base 10 logs, and once using baseelogs.

axbxcxe=
axcxfxg=
(b x c x h) + a =

(e x f x b) + g =

27-(b x c) e h =

ad 44- ch =

(dc x h) + a =

(e x f) (g x h) --=

ah x eh =

aw = c (Find w)

2. Write the general equation form for: circle, ellipse,
hyperbola, straight line, parabola, cubic.

3. Label and plot the following equations:

x2 + y2 = 25

Y = 2X - 6

Y = 2X2 - 4X - 6

Y = 2X3 - 6X2 - 2X + 6

2X2 + 5Y2 = 10

XY = 2

94

(45 min)

( 5 min)

(20 min)
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FINAL EXAMINATION (SAMPLE)

(Closed Book, Closed Note, Slide Rule Allowed)

(For problem 1)

Given: a. (77,6875)10

b. (64.64)
8

c. (14.8)
16

0

d. (1011011.011)2

1. Convert the following:

a. ---> ( ) 8 ----> ( )

b. --> ( )
2 ----> (

c. -.4 ( )
2 -4 ( ) 8

d. -4 ( )8 --> (

e. ----> ( ) 10 --> (

f. -4 (
) 10 (

g. ---> (

) 10 (

(For problem 2)

Given: a. (35.2)8

b. (26.7)8

c. (l2.4)8

a. (43.1)5

e. (24.2)5

95

e. (1001 - 0110.0101)
BCD

f. (1001 - 0101.0011)
BCD+3

g. (10110011 - 10111001)
ASCII

-->

)

(

(

)

16

16
----:

--; ( )

10

) 16 --> (

) BCD+3
---,. (

) BCD ----1 (

)

Bt.:D+3 (

f. (13.4)5

g. (1705)10

h. (1416)
10

i. (1099)
10

2;'60

--> ( )

7

)
) BCD10 (

--> ( )

BCD+3

)
10 --> ( )

5

)

) (

(

) ASCII

16
--. )

ASCII

)

8
( )

ASCII
-----

(40 min)
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2. Solve:

a + b a - b Convert g & h to BCD & add
a + c a - c Convert g & h to BCD+3 & add
b + c d - e Convert g & i to BCD & add
d + e
d + f

d -
e -

f

f

Convert h & i to BCD+3 & add

(30 min)

3. Define and, where appropriate illustrate with Venn diagram
and gating symbol the following terms: point, set, universe,
null set, AB, A+B, W.

4. List the 26 laws of Boolean Algebra.

( 6 min)

(14 min)

5. List the Boolean Heirarchy and use it to gate the following
equations.

F1 = Exclusive Or

F
2

Digital Comparator

F3 = A- (B + C) +Z'D +AD

F4 A (TS + C) + B (Z. + D)

F
5

= A (BC + 13 - + KCD

F6 = AB + C (D +

F7 + AB + C + T5) + 15 OT -77T)

F
8

= A - B + (CB + -A-) +
(20 min)

6. Write the logic equation^ for the flow diagrams shown on the
following page.

(10 min)

W.
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A
B

rj

D

C _

C -

Fl

A

B

C

A

A _

B

D

F2

7. Solve the following problems which were selected from the
first two examinations.

97

1 hr)
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COURSE: EI 311

TITLE: Electronic Instrumentation Systems
Layout, Construction and Installation
Procedures

PREREQUISITE: EI 305

The electronic instrumentation faculty working under the direction
of the department chairman will design an electronic instrumentation
system which may be assembled and built by twelve to sixteen students
working under the direction of an instructor or instruction team in
96 contact hours. Within two weeks after the close of registration,
a contract of behavioral objectives complete with timetable and sample
examinations will be signed by both the instructor and students.
These objectives must be designed to insure each student learns to
cope with "real time industrial problems including CPM or Pert, pro-
curement, layout, design, construction (including soldering, crimping,
wirewrapping, chassis work, printed circuit cards, instrument hook-
ups, etc.), and installation.



DATE

99

COURSE: EI 412

TITLE: Pneumatic and Mechanical Control Instruments

PREREQUISITES: EI 302, and TM 301

SPECIAL NOTE: This course is predominately laboratory work.

I. Entry Skills Test, Pretest Over Course
Objectives, and Course Orientation

II. Control Instrument Mechanisms
A. Feed Forward
B. Feedback

HOURS

2.0

7.0

III. Gages, Manometers, and Dead Weight Tester:
Theory, Calibration, and Maintenance 6.0

IV. Transmitters: Theory, Calibration, and
Maintenance
A. Gage
B. Level
C. Temperature
D. Differential Pressure

21.0

V. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

VI. Controllers: Theory, Calibration, and
Maintenance
A. On-Off
B. Proportional
C. Integration or Reset
D. Derivative or Rate
E. Combinational
F. External Feedback

24.0

VII. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

VIII. Recorders: Theory, Calibration, and
Maintenance
A. Transmitter Followers
B. Special Transducer Followers

10.0
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DATE HOURS

IX. Transducers: Theory,
Maintenance

Calibration, and
7.0

X. Actuators and Valves: Theory, and
Maintenance 10.0

XI. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

TOTAL HOURS 96.0
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OBJECTIVES

Special Notes: This course is predominantly lab work.

Using only paper and pencil, the student shall within fifteenminutes define feed forward and feedback control instrument mechanismsand shall draw a freehand sketch of a force balance, moment balanceand motion balance transmitter, recorder, controller and actuator.

Using only paper, pencil, slide rule, pressure source, gages,monometers, and dead weight tester, the student shall within fifteenminutes demonstrate the theory, calibration and maintenance of gages.He shall identify all, parts of the gage and shall, after removingdefective parts, calibrate against a water monometer, mercury mono-meter and dead weight vester.

Using only paper and pencil, the student shall within twentyminutes correctly discuss the theory of operaticx1 and application ofany of the following
pneumatic-mechanical transmitters: gage, level,temperature, differential pressure.

Using only paper, pencil, notes, slide rule, pressure source,tool box, gages and appropriate technical manual, the student shallwithin thirty minutes if given a working pneumatic-mechanical trans-mitter of any type correctly write a summary of the calibrationprocedures and demonstrate to the instructor or lab assistant.

Using only paper, pencil, notes, slide rule, pressure source,tool box, gages and appropriate technical manual, the student shallwithin ninety minutes if given a malfunctioning transmitter draw abinary trouble-shooting diagram and use the diagram to locate themalfunction and restore the transmitter to active service.

Examination 1.

Using only paper, pencil and appropriate technical manual, thestudent shall within twenty minute:, correctly discuss the theory ofoperation and application of each of the following
pneumatic-controlleroptions: on-off, proportional, integration, derivative, combinationalor external feedback.

Using only paper, pencil, slide rule, pressure source, toolbox, gages and appropriate technical manual, the student shall within



102

EI 412

thirty minutes if given a working pneumatic-mechanical controller of
any type correctly write a summary of the calibration procedures and
demonstrate to the instructor or lab assistant.

Using only paper, pencil, slide rule, pressure source, tool
box, gages and appropriate technical manual, the student shall within
ninety minutes if given a malfunctioning pneumatic-mechanical controller
draw a binary trouble-shooting diagram and use the diagram to locate
the malfunction and restore the controller to active service.

Examination 2.

Using only paper, pencil,-and appropriate technical manual, the
student shall within twenty minutes correctly discuss the theory of
operation and application of either of the following pneumatic-mechanical
recorders: transmitter followers or transducer followers.

Using only paper, pencil, slide rule, pressure source, tool
box, gages and appropriate technical manual, the student shall within
thirty minutes if given a working pneumatic-mechanical recorder
of any type correctly write a summary of the calibration procedures
and demonstrate to the instructor or lab assistant.

Using only paper, pencil, slide rule, pressure source, tool box,
gages and appropriate technical manual, the student shall within ninety
minutes if given a malfunctioning pneumatic-mechanical recorder draw
a binary trouble-shooting diagram and use the diagram to locate the
malfunction and restore the recorder to active service.

Using only paper, pencil, Elide rule, pressure source, gage,
tool box and appropriate technical manual, the student shall within
fifteen minutes if given a transducer (pressure, temperature, level,
flow) correctly describe the theory of operation and application.
The student will then properly connect the transducer to a working
transmitter and demonstrate to the instructor or lab assistant.

Using only paper, pencil and appropriate technical manual, the
student shall within twenty minutes correctly discuss the theory of
operation and application of any air operated actuator and valve.

Using only paper, pencil, slide rule, pressure source, gage,
tool box and appropriate technical manual, the student shall within
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EXAMINATION 2 (SAMPLE)

(Closed Reference)

1. Discuss the theory of operation and application of each ofthe following
pneumatic-controller options: on-off, propor-tional, integration, derivative, combinational or externalfeedback.

(20 min)
2 The instructor will issue a working

pneumatic-mechanicalcontroller. Write a summary of the calibration proceduresand demonstrate to the instructor or lab assistant.

(30 min)
3. The instructor will issue a malfunctioning pneumatic- mechanicalcontroller. Draw a binary

trouble-shooting diagram and usethe diagram to locate the malfunction and restore thecontroller to active service.

(90 min)

8
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EXAMINATION 3 (SAMPLE

(Closed Reference. Work number 3 or number 6 and the remaining
problems.)

1. Discuss the theory of operation and application of either
of the following pneumatic-mechanical recorders: transmitter
followers or transducer followers.

(20 min)

2. The instructor will issue a working pneumatic-mechanical
recorder. Write a summary of the calibration procedures
and demonstrate to the lab assistant or instructor.

(30 min)

3. The instructor will issue a malfunctioning pneumatic-mechanical
recorder. Draw a binary trouble-shooting diagram and use the
diagram to locate the malfunction and restore the recorder
to active service.

(90 min)

4. The instructor will issue a transducer (pressure, temperature,
level, flow). Describe the theory of operation and application.
Connect the transducer to a working transmitter and demonstrate
to the instructor or lab assistant.

(15 min)

5. Discuss the theory of operation and application of any air
operated actuator and valve.

(20 min)

6. The instructor will issue a malfunctioning actuator and
valve. Draw a binary trouble-shooting diagram and use the
diagram to locate the malfunction and restore the unit to
active service.

(90 min)

x:65
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COURSE: 17 413

TITLE: Electronic Control Instruments

PREREQUISITE: EI 404

COREQUISITE: TM 313

DATE
HOURS

I. Signal Conditioning
A. Common emitter amplifiers

1. Stability biased
2. Power
3. Direct coupled
4. Cascaded stages pairs
5. Bandwidth
6. Troubleshooting

B. Emitter follower amplifiers
C. FET amplifiers
D. Operational amplifiers
E. Oscillators

1. Hartley
2. Colpitts
3. Crystal
4. Unijunction
5. Astable
6. Voltage controlled

12.0

3.0
3.0
9.0
6.0

II. Objectives Test, Student Evaluation, and
Corrective Feedback

3.0

III. Transmitters: Theory, Calibration, and
Maintenance

18.0A. Gage
B. Level
C. Temperature
D. Potentiometric
E. Differential pressure

IV. Transducers: Theory, Calibration, and
Maintenance

3.0

V. Recorders: Theory, Calibration, and
Maintenance

6.0
A. Transmitter followers
B. Special transducer followers
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DATE HOURS

VI. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

VII. Controllers: Theory, Calibration, and
Maintenance
A. On-Off
B. Proportional
C. Integration or reset
D. Derivative or rate
E. Combinational
F. External feedback

27.0

VIII. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

TOTAL HOURS 96.0
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OBJECTIVES

Using only paper and pencil, the student shall within five minutescorrectly define "signal conditioning" and give at least three examplesof its use.

Using only paper and pencil, the student shall within ten minutes
correctly write a brief paragraph on the operational characteristics ofcommon emitter amplifiers (Stability biased, Power, Direct -7oupled, orCascaded) with regard to power gain, voltage gain, current gain, decibelgain, band width, phase, and biasing arrangements.

Using only paper, pencil, notes, slide rule, component demonstratorboard, and test equipment, the student shall within forty minutes (ifgiven the specifications desired for a stability biased amplifier)
correctly calculate all voltage, current, and impedance values includinggain. The student shall then construct the circuit and verify his
calculations.

Using only paper, pencil, notes, slide rule, component demonstrator
board, and test equipment, the student shall within forty minutes (ifgiven the specifications desired for a power amplifier) correctlycalculate all voltage, current, and impedance values including gain.The student shall then construct the circuit and verify his calculations.

Using only paper, pencil, notes, slide rule, component demonstratorboard, and test equipment, the student shall within forty minutes (ifgiven the desired specifications for a FET amplifier) correctly calculateall voltage, current, and impedance values including gain. The studentShall then constrv-+-. the circuit and verify his calculations.

Using only paper, pencil, notes, slide rule, component demonstratorboard, and test equipment, the student shall within forty minutes (ifgiven the specifications desired for a direct coupled amplifier) correctlycalculate all voltage, current, and impedance values including gain. Thestudent shall then construct the circuit and verify his calculations.

Using only paper, pencil, notes, slide rule, component demonstratorboard, and test equipment, the student shall within sixty minutes (ifgiven the specifications desired for cascaded amplifiers) correctly
calculate all voltage, current, and impedance values including gain.The student shall then construct the circuit and verify his calculations.

Using only paper and pencil, the student shall within fifteen
minutes correctly define bandwidth explaining phase, roll off, voltage

".7
4.0 d S
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gain, current gain, power gain, and decibel gain at the F1 and F2 points.
The student shall describe and illustrate the use of a square wave
generator to troubleshoot amplifiers.

Using only paper and pencil, the student shall within fifteen
minutes (if given the schematic values for an amplifier with an indi-
cated malfunction) correctly draw a binary troubleshooting diagram for
the amplifier.

Using only paper and pencil, the student shall within five minutes
correctly write a brief paragraph on the operational characteristics of
emitter follower amplifiers with regard to gain characteristics, imped-
ance levels, bandwidth, phase, and biasing arrangements.

Using only paper, pencil, notes, slide rule, component demonstrator
board, and test equipment, the student shall within twenty minutes (if
given the specifications desired for an emitter follower amplifier)
correctly calculate all voltage, current, and impedance values includ-
ing gain. The student shall then construct the circuit and verify his
calculations.

Using only paper and pencil, the student shall within fifteen
minutes correctly list the characteristics of an ideal operational
amplifier; then draw and explain at least six of the op amp circuits
discussed in class.

Using only paper, pencil, notes, slide rule, component demonstrator
board, and test equipment, the student shall within forty minutes (if
giln the specifications desired for any of the op amp circuits discussed
in class) correctly connect the circuit and demonstrate to the instructor
or lab assistant.

Using only paper and pencil, the student shall within five minutes
correctly define "oscillator" and describe the theory of operation and
application.

Using only paper, pencil, notes, slide rule, component demonstrator
board, and test equipment, the student shall within forty minutes (if
given the specifications for a hartley, colpitts, crystal, unijunction,
astable, or voltage controlled oscillator) correctly calculate all
schematic valui,!s including period and frequency. The student shall
then connect the circuit and verify his calculations.

Examination 1.
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Using only paper, pencil, and appropriate technical manual, the
student shall within fifteen minutes correctly discuss the theory of
operation and application of any of the following transmitters: gage,
level, temperature, potentiometlic, and differential pressure.

Using only paper, pencil, notes, slide rule, component demonstrator
board, test equipment, and appropriate technical manual, the student
shall within forty minutes (if given a working transmitter: gage,
level, temperature, potentiometric, or differential pressure) correctly
write a summary of the calibration and demonstrate to the instructoror lab assistant.

Using only paper, pencil, notes, slide rule, component demonstrator
board, test equipment, and appropriate technical manual, the student
Shall within sixty minutes (if given a malfunctioning transmitter) draw
a binary troubleshooting diagram and use the diagram to locate the
malfunction and restore the transmitter to active service.

Using only paper, pencil, slide ru: component demonstrator board,
test equipment and appropriate tedhnical manual, the student shall
within fifteen minutes (if given a transducer: pressure, temperature,
level, flow, light, geophone, hydrophone, humidity, capacitive probe,
or strain) correctly describe the theory of operation and application.The student will then connect the transducer into a working cdrcuit
and demonstrate to the instructor or lab assistant.

Using only paper, pencil, notes, slide rule, component demonstratorboard, test equipment, and appropriate technical manual, the student
Shall within forty minutes (if given either a transmitter followir
recorder or a transducer follower recorder) correctly describe 'the
theory of operation and application. The student will then connect the
recorder to an appropriate signal source and demonstrate to the
instructor or lab assistant.

Using only paper, pencil, notes, slide rule, corronent demonstrator
board, test equipment, and appropriate technical mangy ', the student
Shall within sixty minutes (if given a malfunctioning recorder) draw a
binary troubleshooting diagram and use the diagram to locate the
malfunction and restore the recorder to active service.

Examination 2.

Using only paper, pencil, and appropriate technical manual, the
student shall within twenty minutes correctly discuss the theory of
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operation and application of any of the following controller options:
onoff-proportional, integration, derivative, 'iational, and
external feedback.

Using only paper, pencil, notes, slide rule, component demonstrator
board, test equipment, and approp:-iate technical manual, the student
shall within thirty minutes (if given a working controller of any type)
correctly write a summary of the calibration procedu-es and demonstrate
to the instructor or lab assistant.

Using only paper, pencil, notes, slide rule; component demonstrator
board, test equipment, and approprite technical manual, the student
shall within ninety minutes (if given a malfunctioning controller) draw
a binary troubleshooting diagram and use the diagram to locate the
malfunction and restore the controller to active service.

Examinatio,, 3.
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EXAMINATION 1 (SAMPLE)

(Part I, closed reference)

1. Define "signal conditioning" and explain at least three
applications.

( 5 min)

2. Write a paragraph on the stability biased amplifier. Explain
gain characteristics and temperature response; then draw a
schematic.

(10 rin)

3. Define "bandwidth." Explain Fl, F2, power gain, voltage and
current gain, roll off, and phase as they relate to 'bandwidth."
Illustrate and explain how to use a square wave to test an
amplifier's frequency response.

(15 min)

4. A stability biased amplifier has .1 volt potential difference
between collector and emitter. Draw a binary troubleshooting
diagram.

(15 min)

5. Write a brief description of the operational characteristics
of an emitter follower amplifier. Explain gain characteristics,
impedance levels, bandwidth, phase, and biasi1.4 arrangements
for emitter followers.

( 5 min)

6. List the characteristics fo an ideal operational amplifier.
Draw and explain the operation of at last six of the
operational amplifier circuits discussed in class.

(15 min)

7. Define "oscillator" and describe the theory of operation and
application.

( 5 min)

Turn in Part I and the instructor will issue the spec sheets
necessary for Part II.
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(Part II, ()Pen reference)

8. Use a 2N3569, a 12 volt power supply, and a 10mv-600 ohm-
transducer @ 60 Hz. Calculate all Parameters for a stability
biased amplifier. Construct the circuit and demonstrate to
the instructor or lab assistant.

(40 min)

9. Use a /12k743, a 12 volt and a 5 volt power supply, and a 10mv-
600 ohm-transducer @ 60 Hz. Calculate all parameters for an
inverting amplifier with a voltage gain of 50. Construct the
circuit and demonstrate to the instructor or lab assistant.

(40 min)
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EXAMINATION 2 (SAMPLE)

(Part I, closed reference)

1. Refer to the attached block diagram of a Taylor type 1302T
differential pressure transmitter and explain the theory of
operation and application.

(15 min)

2. Explain the theory of operation of -1 capacitive probe and its
application in a net oil computer circuit.

(15 min)

Turn in Part I and obtain the technical manuals necessary for
Part II.

(Part II, open reference)

3. A Taylor type 1302T differential pressure transmitter has been
"bugged" so that the current output is constant for any input.
Draw a binary troubleshooting diagram, locate the malfunction,
restore the transmitter to active service, and demonstrate to
the instructor or lab assistant.

(60 min)

4. A Taylor type 930J recorder is not tracking. Draw a binary
troubleshooting diagram, locate the malfunction, restore the
recorder to active service, connect the recorder to the
transmitter repaired in problem 3, and demonstrate the
working loop to the instructor or lab assistant.

(60 min)
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EXAMINATION 3 (SAMPLE)

(Part I, closed reference)

1. Refer to the attached schematic of a Taylor type 944R
conbinational controller. Discuss the theory of operation
and application.

(20 min)

Turn in your answc.r to the instructor and obtain the necessary
technical manuals for ?art II.

(Part II, open reference)

2. Write a summary of the calibration procedures nor a Foxboro
type 62H controller. Calibrate the controller and demonstrate
to the instructor or lab assistant.

(30 min.)

3. A Taylor type 944R controller has been "bugged" so that the
span will not expand to capacity. Draw a binary trouble-
shooting diagram, locate the malfunction, restore the
controller to active service, and demonstrate to the insructor
or lab assistant.

(90 min)

... e
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COURSE: EI 414

TITLE: Pulse & Digital Circuits

PREREQUISITES: riA 302, and EL 404

I. Switching Diodes

II. Switching Transistors
A. Saturation Characteristics
B. Cutoff Characteristics

III. Number Systems, Straight C.7,de
A_ Radix 10, 2, 8, & 16
B. Mathematical Operations

IV. Number Systems, Other Codes
A. Binary-Coded Decimal
B. Excess Three
C. ASCii
D. Parity
E. Biquinary
F. Longitudinal Redurw_ y Character
G. Bose Chaudhuri Coding

V. Point Set Theory
A. Point, Universe, Set, Null Set
B. Intersection or AND Set
C. Union or Or Set
D. Compliment or NOT Set

VI. Gating
A. Positive Logic
B. AND
C. OR
D. NOT
E. NAND
F. NOR

VII. Boolean Algebra
A. Twenty Six Laws

1. Point Set Realization
2. Gating Realization

B. Theorems

117

HOURS

3.0

3,0

5.0

8.0

5.0

3.0

5.0
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DATE HOURS

VIII. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

IX. Minimizations Aids for Lease Minterm form
A. Boolean Algebra

1. Exclusive Or
2. Digital Com.parator
3. Half Adder
4. Full Adder

B. Karnaugh Maps
C. Multiple Mapping
D. Quine-McCluskey
E. Mahoney Mapping

X. Digital Integrated Circuit Characteristics
A. Logic Volta;e Levels
B. Threshold
C. Noise
D. Onspeed
E. Fan in
F. Fan out
G. Unit load
H. tr, tt (let, tet)
1. Prop delay
J. Package delay
K. On temp
L. Power dissip

XI. Digital Integrated Circuit Families
A. RTL
B. DTL
C. T2L
D. ECL
E. Mos Logic

XII. NOR Logic Analysis
A. Implementation by Gate Substitution
B. Implementation by Theorems

6.0

3.0

r.0

XIII. Objectives Test, Student E-valuation, and
Corrective Feedback 3.0

2f
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DATE

XIV. NAND Logic Analysis
A. Implementation by Gate Substitution
B. Implementaticn by Thcorers

XV. Coupling
A. Direct
B Differentiator

XVI. S-R Flip Flops
A. NOR Realization
B. NAND Realization
C. Shift Registers and Ring Counters using

Clocked S-R Flip Flops

XVII. Multivibrator Farrily
A, S-R Flip Flop
B. D Flip Flop
C, T Flip Flop

1. Discrete
2. Counting Circuit

D. J-K Flip Flop
1. Counting
2. Shift Register and Ring Counters

E. Monostable
F. Astable

XVIII. Arithmetic Operations
A. Series Addition
B. Parallel Addition
C. Subtraction
D. Multiplication
E. Division
F. Shut-down Circuits

XIX. Digital to Analog Conversion
A. Ladders
B. Level Amplifiers

XX. Analog to Digital Conversion
A. Analog Comparators
B. Frequency Count Technique
C. Successive Approximation Technique

119

TiOURS

5.0

3.0

5.0

6.0

6.0

5.0

8.0



EI 414

LATE

121)

HOURS

XXI. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

TOTAL HOURS 96.0
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OBJECTIVES

Using paper and pencil, the student shall within ten minutes
define switching diodes and list those characteristics which distin-guish them from other diodes.

Using only paper and pencil, the student shall within ten minutesdefine switching transistors and list those characteristics (satur-ation and cut-off) that distinguish them from other transistors.

Using only paper and pencil, the student shall within twentyminutes convert any eight straight code radix x number, both wholeand fractional parts, into any other straight code radix y numbers
requested by the instructor. The student shall perform any arith-metic operation requested in any radix.

Using only paper and pencil, the student shall within twenty
minutes correctly code any eight BCD, excess three, or ASCII number
into straight code or vice versa.

Using only paper, pencil, teletype and computer, the student shallwithin ten minutes correctly read and record either from computer
memory or from teletype tape messages in ASCII code.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within forty minutes correctly draw andconstruct a message security check feature as parity, biquinary,
longitudinal redundancy character, and Bose Chaudhuri coding. Thestudent will construct the circuit and demonstrate to the instructoror lab assistant.

Using only paper and pencil, the student shall within ten minutes
correctly define point, universe, set, null set, AND set, OR set,NOT set.

Using only paper, pencil, logic demonstrator board and testequipunt, the student shall within thirty minutes correctly definein gating terminology, positive logic, AND, OR, NOT, NAND, NOR and
demonstrate the circuit to the instructor or lab assistant.

Using only paper and pencil, the student shall within twentyminutes list the twenty-six laws of. Boolean algebra. The studentshall illustrate the laws both by Venn diagram and by gating.

Examination 1.

Zh
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Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within twenty minutes give the equation,
truth table and flow diagram for an exclusive OR, digital comparator,
half adder, and full adder. The student shall connect the circuit
and verify the truth table.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within forty minutes if given five pro-
blems of four input variables with the desired numerical output
sequence, use Karnaugh maps, multiple maps,-Quine-McCluskey reduction
or Mahonney mapping to reduce the equation. The student shall then
draw and construct the flow diagram and verify his results.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within twenty minutes if given any
AND-OR-NOT flow diagram reduce the diagram to four input equations,derive the function realizations from the Karnaugh map and verify
his results on the logic board.

Using only paper and pencil, the student shall within fifteen
minutes correctly define the following integrated circuit specifica-tions: logic voltage levels, thresh hold, noise, fan-in, fan-out,unit load, Tr, Tt, (let, tet), propagation delay, package delay,
power dissipation, package type.

Using only paper and pencil, the student shall within fifteen
minutes correctly define RTL, DTL, TTL, ECL, and MOS logic. Give the
distinguishing characteristics of each of these integrated circuitfamilies.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within forty minutes if given any five
logic equations implement the equations in NORs, either by gate
substitution or by the NOR theorem. The student will verify his
implementation on the logic board.

Examination 2.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within twenty minutes if given any five
logic equations by the instructor implement the equations in NANDs,
either by gate substitution or by the NAND theorem. The student shall
verify his implementation on the logic board.

<., : 8
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Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within ten minutes if given the specifi-
cations for a differentiator couple calculate the necessary circuit
parameters and verify his calculations on the logic board.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within fifteen minutes define an S-R
flip flop made with NORs and and S-R flip flop made with NANDs.
The student shall then verify the truth tables for the flip flops on
the logic board.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within fifteen minutes correctly define
a clocked S-R flip flop, a shift register, and a ring counter. The
student will draw a flow diagram for a ring counter using clocked
S-R flip flops. He will connect the circuit and verify his ring coun-
ter definition.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within thirty minutes define D flip flop,
T flip flop, JK flip flop, monostable, and astable. The student
will draw and connect the flip flops out logic gates and verify his
truth tables.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within thirty minutes draw a flow
diagram of an octal up counter, a hexidecimal down counter, a decade
counter, an excess three counter and an octal up-down counter. The
students will verify the counter arrangements on the lab board.

Using only paper and pencil, the student shall within thirty
minutes correctly write a discussion with examples on the arithmetic
element of a digital computer covering the topics of serial addition,
parallel addition, subtraction, multiplication, division and shut
down circuits.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within two hours correctly draw a three
register arithmetic element for four bit serial manipulation of
addition, subtraction, 'multiplication and division. The student shall
construct the circuit and verify his calculations.

2 T86
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Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within two hours write a brief paragraph
on digital-to-analog conversion explaining ladders and level ampli-
fiers as they are used in DAC units. The student shall then construct
a DAC unit on the logic board, applying a four bit up counter to the
DAC inputs. He shall observe the staircase output on a scope record-
ing the values for all steps and for all glitches.

Using only paper and pencil, the student shall within fifteen
minutes write a brief description of analog comparators as used in
analog-to-digital conversion.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within three hours draw an ADC unit
using the successive approximation technique. The student shall con-
nect and verify his circuit on the lab board.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within two hours correctly draw a flow
diagram for an ADC unit using the frequency count technique. The
student shall connect the circuit and verify his results on the
lad board.

Examination 3.
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1. Define switching diodes and list those characteristics that
distinguish them from other diodes.

(10 min)

2. Define switching transistors and list those characteristics
that distinguish them from other transistors.

(10 min)

3. Convert the following numbers as indicated:

(37.625)10 --- ( )

8
( )

2
( )5

(37.6)8
)
10 ( ) 16 --- ( )

7

(2C.F)
) ( )16 2 10

4. Convert the following numbers as indicated:

(20 min)

(24.5) --- ( (
)10 BDC BDC+3 ASCII

(1001-0101)Bcp (
)

10
( )

)ASCIISCII
(1000-0100)

BCD+3
(

)

BCD ASCII

(20 min)

5. Go to location 100 on the first page of memory. Read and
record the ASCII coded message in the next five locations.

(10 min)

6. Draw, construct and demonstrate a four bit LRC circuit to be
transmitted at the conclusion of a sixteen bit word.

(40 min)

7. Define in topological terms: point, set, universe, null set,
AND set, OR set, NOT set.

(10 min)
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8. Define in gating terms: positive logic, AND, OR, NOT, NAND,
NOR. Give the truth tables and demonstrate their validity
to the instructor or lab assistant.

(30 min)

9. List the 26 laws of Boolean Algebra, Illustrate them with
Venn diagrams and with gating definitions.

(20 min)

;-.1 7 8,9
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EXAMINATION 2 (SAMPLE)

(Closed Reference)

1. Give the equation, truth table, and flow diagram for an exclu-
sive OR, digital comparator, half adder, and full adder.
Connect the circuit to verify the truth table and demonstrate
their validity to the instructor or lab assistant.

(20 min)

2. Given the following problems of four input variables with the
desired numerical output sequence; use Karnaugh maps, multiple
maps, Quine-McCluskey reduction or Mahonney mapping to reduce
the equation. Draw and construct the flow diagram and verify
his results for the instructor or lab assistant.

(40 min)

5, 7, 8, A, D, FF1 = Z-16 0, 2,

F2 = '7- 16 1, 3, 5, 7, 9, B

F3 = 2, 6, A, C, D, E, F

F4 = 16 A, B, C, D, E, F

F5 16 o' 1, 2, 3, 4, 5, 6, 7, 8, 9'
3. Given the following AND-OR-NOT flow diagram reduce the diagram

to four input equations, derive the function realizations fromthe Karnaugh map and verify his results on the logic board for
the instructor or lab assistant.

-;(30

(20 min)

F
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4. Define the following integrated circuit specifications: logic
voltage levels, threshold, noise, fan-in, fan-out, unit load,
Tr, tt, (let, tet), propagation delay, package delay, power
dissipation, package type.

(15 min)

5. Define and give the distinguishing characteristics of each of
these integrated circuit families: RTL, DTL, TTL, ECL, and
MOS Logic.

(15 min)

6. Given the following logic equations implement the equations in
NORs, either by gate substitution or by the NOR Theorem.
Using the logic board verify implementation for the instructor
or lab assistant.

F1 = AB + Z15 + E

F2 = (A+B) (C+D) + /2T15

F3 = A- (B+C-D) +

F4 (A7 B +AB)

F5 = (A+B + 5) +

(20 min)
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EXAMINATION 3 (SAMPLE)

Closed Reference, Part I (3 hrs.)

1. Implement the following equations in NAND's. Connect the flow
diagram and demonstrate to the instructor.

(20 min)

F1 = A-B + T-73-

F2 = +

F3 = A-B + A =C + B-C

F4 = ABC + ABC + ABC + ABC

F5 = A (B+C)

2. A TTL gate requires a differentiator with athreenano second
trailing edge. Calculate the values; construct the circuit,
and demonstrate to the instructor or lab assistant.

(10 min)

3. Give the truth table for a SR flip flop made with NCR's.
Give the truth table for a SR flip flop made with NAND's.
Connect both circuits and demonstrate to the instructor.

(15 min)

4. Define a clocked SR flip flop, a shift register, and a ring
counter. A four bit ring counter reads 1100. What will it
read after three pulses? Draw and connect the circuit and
demonstrate to the instructor.

(15 min)

5. Define the following flip flops: D, T, J, J, monostable,
astable, and master-slave. Draw the logic dates to form each
type. Connect the circuits and demonstrate to the instructor
or lab assistant.

(30 min)

6. Draw a flow diagram of an octal up counter, a hexidecimal down
counter, a decade counter, an excess three counter, and an
octal up-down counter. Connect the octal up-down counter and
demonstrate to the instructor or lab assistant.

(30 min)
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7. Discuss the operation of the arithmetic element of a digital
computer. Use examples of addition, subtraction, multiplication,
and division.

(30 min)

8. Wr:;_te a brief description of analog comparators as used in
analog-to-digital converters.

(15 min)

Closed Reference, Part II (3 hrs.)

Note: Students will assigned at random to work one of the four
problems below.

1. Draw a three register arithmetic element for a four bit
serial manipulation of addition, subtraction, multiplication,
and divisiorl. Construct the circuit and verify all calculations
for the instructor or lab assistant.

(2 hrs)

2. Write a brief paragraph on digital-to-analog conversion explaining
ladders and level amplifiers as they are used in DAC Units.
Construct a DAC Unit on the logic board, applying a four bit up
c,-)unter to the DAC inputs. Observe the staircase output on a
scope and recording the values for all steps and for all
glitches. Results should be demonstrated to thr_ instructor or
lab assistant.

(2 hrs)

3. Draw an ADC Unit using the successive approximation technique.
Construct and verify the circuit on the lab board for the
instructor or lab assistant.

(3 hrs)

4. Draw a flow diagram for an ADC Unit using the frequency count
technique. Construct the circuit and verify the results on
the lab board for the instructor or lab assistant.

(2 hrs)



DATE

COURSE: TM 313

TITLE: Technical Math, Part III

PREREQUISITE: TM 301

I. Review of Exponential Functions

II. Equations of Degree Three and Above
A. Remainder Theorem and Factor Theorem
B. Synthetic Division
C. The Roots of an Equation
D. Rational Roots
E. Irrational Roots

III. Inequalities
A. Properties
B. Graphical Solution
C. Algebraic Solution
D. Inequalities Involving Absolute Values

I7. Derivative
A. Limits
B. Slope
C. Meaning
D. Polynomials
E. Products & Quotients
F. Chain Functions

131

HOURS

3.0

4.5

3.0

6.0

V. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

VI. Applications of the Derivative
A. Tangents and Normals
B. Curvilinear Motion
C. Curve Sketching
D. Maximum and Minimum
E. Series RC and Parallel RL Networks with

Linear Input Variations

VII. Integration
A. Differentials
B. Inverse Differentials
C. Indefinite Integral

9.0

3.0
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DATE HOURS

D. Areas
E. Trapezoidal Rule

VIII. Applications of Integration
A. Indefinite Integral
B. Areas
C. Volumes
D. Parallel RC and Series RL Networks with

Linear Input ariations

4.5

IX. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

X. Least Squares Curve Fitting From Multiplexed
Valves 4.5

XI. RLC Networks with any Input Variation 6.0

XII. Objectives Test, Student Evaluation, and
Corrective Feedback 1.5

2?,(.1.5

TOTAL HOURS 48.0
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OBJECTIVES

Using only paper, pencil and slide rule, the student shall within
fifteen minutes correctly give the exponential series and shall show
the derivation of the sine, cosine, and tangent functions.

Using only paper, pencil and slide rule,the student shall within
fifteen minutes correctly solve at least two of three equations of
degree three and above. He may use the remainder and factor theorem
as well as synthetic division to find the rational and irrational
roots of the equations.

Using only paper, pencil and slide rule, the student shall within
fifteen minutes correctly solve two of three inequalities by both
graphical and algebraic solution.

Using only paper and pencil, the student shall within five minutes
correctly list at least five of the properties of inequalities dis-
cussed in class.

Using only paper and pencil, the student shall within five minutes
correctly define and give an example of derivative.

Using only paper and pencil, the student shall within twenty
minutes correctly solve eight polynomials for first derivative.
Six of these equations shall require the application of the product
rule, the quotient rule, or the chain function rule for extracting
first derivatives.

Using only paper and pencil, the student shall within ten minutes
discuss the application of exponential functions, inequalities and
derivatives to electronic instrumentation giving at least one specific
example of each.

Examination 1.

Using only paper, pencil and slide rule, the student shall within
ten minutes correctly solve and plot a polynomial applying the
derivative to find maximum and minimum points to sketch the curve and
to find all tangents and normals at the real axis.

Using only paper, pencil and slide rule, the student shall within
twenty minutes correctly solve two of three problems on series RC

6
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or parallel RL networks with linear input va ited to six).

Using only paper and pencil, the student shall within ten minutes
correctly solve two of three polynomials consisting of four terms or
less and degree three or less by integration and evaluation at the
lower and upper limits.

Using only paper, pencil and slide rule, the student shall within
ten minutes correctly solve for the area bounded by the real axis,
any two defined limit points and any polynomial equation.

Using only paper, pencil and slide rule, the student shall within
ten minutes work correctly two of three problems involving computation
of areas or volumes of common geometric figures.

Using only paper, pencil and slide rule, the student shall within
twenty minutes correctly solve two of three problems on parallel RC
or series RL networks with linear input variations (limited to six).

Using only paper and pencil, the student shall within ten minutes
correctly discuss the application of differentiation and integration
to electronic instrumentation.

Examination 2.

Using only paper, pencil and slide rule, the student shall within
fbrty-five minutes if given a table of values acquired from a multiplexer
of known sample window use the least squares curve fitting technique to
fit and plot either a first, second or third degree curve as indicated.

Using only paper, pencil and slide rule, the student shall within
one hour correctly solve and plot any RLC network with any input
variations.

Using only paper, pencil and slide rule, the student shall within
fifteen minutes discuss the application of least square curve fitting
to electronic instrumentation.

Using only paper, pencil and slide rule, the student shall work
one hour of the most frequently missed problems selected from the first
two examinations.

Final Examination
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1. Give the series for Ex. Show the derivation of the sine,
cosine, and tangent function from this series.

(15 min)

2. Solve for the roots:

a) F(x) = 6x3 - 5x2 - 12x - 4

b) F(x) = 6x3 - 17x2 5x + 6

c) F(x) = 12x3 - 50x2 + 46x - 12

3. Solve graphically and algebraically:

a) 5x - 2 > x - 1

b) 2x2 > x - 4

c) x3 > 2 - 3x

(15 min)

(15 min)

4. List at least five properties of inequalities discussed in
class.

5. Define and give an example of derivative.

6. Obtain the first derivative:

a) F(x) = 4x3 - 5x2 + x - 12

b) F(x) = x2 - 4 nriE + 9

c) F(x) = (x3 - 4) (2x2 - 9x + 5)

d) F(x) = (2x2 4x + 1) (x + 12)

( 5 min)

( 5 min)

135
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e) F (x) x
3x 1

f) F (x) =
x 2x + 1

x + 5

g) F(x) = (x2 + 5x - 1)2

h) F(x) = (x2 2)2(3x2 - 5x + 1) 3

(20 min)

136

7. Discuss the application of exponential functions, inequalities
and derivatives to electronic instrumentation giving at least
one specific example of each.

(10 min)
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EXAMINATION 2 (SAMPLE)

(Closed Reference)

1. Solve and plot ii' >> :ivatives to find maximum and
minimum points. L-ingents and normals at the real
axis.

F(x) = x3 - 4x 2 - 4x + 16

137

(10 min)

2. Apply the following periodic input current to both circuits.
Solve for all voltages and plot.

lqN1,,$)

3. Integrate and evaluate.

:a) (x - 4) dx

b) (3x
2
- 2x + 1) dx

2

2
c) (x

4 ,---
- x ) dx

OIN

C R

pi<
10

9K
C, <T,t3

(20 min)

(10 min)

4. Solve for the area bounded by the curve, the real axis, and
the roots of the equation.

F.(x) = x2 - 4

5. Calculate the following volumes:

(10 min)

a) a cone with a 4 foot radius and a 6 foot height
b) a sphere with a 30 foot radius
c) rotate the area bounded by y = 2x2 , x = 4 , and y = 0

about the x axis and calculate the colume contained.

*4* (10 min)

C.0
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6. Apply the following periodic input voltage to both circuits.
Solve for the currents and plot.

(; Cr.'s)

7. Discuss the application of differentiation
to electronic instrumentation.

Olp .005 I.)

(20 min)

and integration

(10 min)
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FINAL EXAMINATION (SAMPLE)

(Closed Reference)

1. A multiplexer with a 5 millisecond sampling interval reveals
the following data: 1, 2, 3, 3, 2, 1, 1, 2, 3, 4
Fit a cubic equation by "least squares".

2. Solve and plot.

.0,00)

/2

0

c.

5h

(45 min)

1.5X

-.2 1 ;1 3 t (MO (1 hour)
-4

3. Discuss the application of least squares curve fitting to
electronic instrumentation.

(15 min)

4. Work the following problems which were selected from the most
frequently missed problems of examinations 1 and 2.

(1 hour)
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COURSE: EI 316

TITLE: Electronic Instrumentation Project

With the consent and direction of the department chairman, the
student shall earn three credit hours upon satisfactory completion of an
Applied Research Project in Electronic Instrumentation.

The student and the chairman will together determine an area of
electronic instrumentation in which further research and specialization
would benefit the student. A contract of behavioral objectives for 48
contact hours will be drawn up and signed by the chairman and the student
within two weeks after registration. Minimum criterion performances for
grade levels A, B, and I will be specified in the contract.
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COURSE: EI 415

TITLE: Computers & Computer Controlled Systems

PREREQUISITE: EI 414, TM 302

T. Entry Skills Test, Pretest Over Course
Objectives, Course Orientation

II. Computer Operations
A. Special purpose anti general
B. Large computers versus small computers
C. Time sharing
D. Use of computers for real time control

III. Software Constraints On Real Time Control
A. Assembly language
B. Machine language
C. Diagnostics
D. Instructions set affecting the interfaces

IV. Memory Elements Reserved For Interface
Device

V. Modes of Operation and Control
A. Data acquisition
B. Supervisory
C. Direct digital control

2.0

4.0

9.0

3.0

12.0

VI. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

VII. Input-Output Devices 12.0
A. Tape units
B. Printers
C. CRT displays
D. Digital to analog converters
E. Analog to digital converters
F. Multiplexers
G. Alarm/status/interrupt circuitry
H. Decoders
I. Sample and hold units
J. Modems
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DATE HOURS

Vlii. Interfaces
A. Data channels
B. IO buses
C. Timing
D. Byte formats
E. Buffering
F. Error detection and correction techniques
G. Systems consideration
H. Stimulation/emulation

24.0

IX. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

X. Organization of Control Circuitry
A. Instruction and execution time
B. Sequence of control registers
C. Distributed and centralized control
D. Index registers

XI. Trouble Shooting
A. Central processing unit
B. Computer peripherals
C. Interfaces
D. Isolation of field troubles from the CPU

front panel
E. Isolation of more difficult field troubles

from the interface

6.0

15.0

XII. Objectives Test, Student Evaluation, and 3.0
Corrective Feedback

96.0
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OBJECTIVES

Using only paper,
fifteen minutes draw a
all blocks and showing

143

pencil, and templates, the student shall within
block diagram of a digital computer labeling
the direction of data flow.

Using only paper and pencil, the student shall within fifteen
minutes list the advantages, disadvantages and distinguishing features
of large computers versus small computers.

Using only paper and pencil, the student shall within fifteen
minutes define time sharing and its application in the use of computers
for real time control.

Using only paper, pencil and templates, the student shall within
twenty-five minutes write and run an assembly language program to type
a message on the teletype. The program is to be entered and executed
via the front panel in machine language.

Using only paper, pencil and templates, the student shall withinthirty minutes write and run a program in assembly language which
takes in a number from the keyboard of the teletype, subtracts the
number from a set point value contained in core, and prints the
result on the teletype. The program is to be entered via the front
panel in machine language.

Using only paper and pencil, the student shall within twenty
minutes list the entire instruction set affE,cting the interface tothe IO section. The student will explain each instruction.

Using only paper and pencil, the student shall within fifteen
minutes list at least five elements of external memory which can be
attached to the computer. The student will list the major advantages
and disadvantages including the approximate price of each memory
element.

Using only paper, pencil and templates, the student shall withintwenty-five minutes correctly draw a block diagram of a data acquisi-
tion system, supervisory system, and a direct digital control system.The student will explain the function of each block in the diagram.

Examination 1.

28C6
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Using only paper, pencil and templates, the student shall within
twenty minutes define and give the distinguishing characteristics of
the following input-output devices: tape units, printers, CRC's,
DAC's, ADC's, multiplexers, alarm/status/interrupt circuits, decoders,
sample and hold units, and modems.

Using only paper, pencil, templates, logic demonstrator board and
test equipment, the student shall within three hours draw and construct
a successive approximation four bit ADC with an eight bit multiplexer.

Using only paper, pencil, templates, logic demonstrator board and
test equipment, the student shall within two hours draw and construct
a four bit DAC complete with multiplexer and four sample and hold units.

Using only paper, pencil, and templates, the student shall
within ten minutes distinguish between data channels and I0 buses.
The student will explain the importance of timing byte formats and
buffering on both data channels and buses.

Using only paper, pencil, templates, logic demonstrator board
and test equipment, the student shall within twenty minutes if given
a request by the instructor draw and construct an error detection
circuit.

Using only paper, pencil, templates, wire wrap board, vector
board, wire wrap gun, thermal stripper and tool box, the student shall
within three hours draw and construct an interface designed by the
instructor to simulate and emulate class I, II, III and IV control.

Examination 2.

Using only paper, pencil and templates, the student shall within
twenty minutes list typical instruction and execution times for the
interface constructed prior to examination 2. He shall also explain
the sequence of control and index registry used to manipulate his
I0 devices.

Using only paper, pencil, templates and test equipment, the
student shall within two and one-half hours draw a binary trouble-
shooting diagram for isolation of field trouble from the CPU front
panel. The student shall then draw a binary trouble-shooting diagram
for isolation of field and peripheral troubles from the interface.
The student shall demonstrate the procedures to the instructor or lab
assistant.
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Using only paper, pencil, templates and test equipment, the
student shall within two and one-half hours if given the flow diagrams
for any of the four major sections of the computer, draw a binary
trouble-shooting diagram and use the diagram to locate the malfunction
and restore the computer to active service. The student shall
demonstrate this procedure to the instructor or lab assistant.

Examination 3.

28(8
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1. Draw a block diagram of a digital computer label ng all
blocks and showing the direction of data flow,

(15 min)

2. List the advantages, disadvantages and distinguishing features
of large computers versus small computers.

(15 min)

3. Define time sharing and its application in the use of compute010 rs
for real time control.

(15 min)

4. Write and run an assembly language program to type a message
on the teletype. The program is to be entered and executed
via the front panel in machine language.

(25 min)

5. Write and run a program in assembly language which takes in
a number from the keyboard of the teletype, subtracts the
number from a set point value contained in core, and prints
the result on the teletype. The program is to be entered via
the front panel in machine language.

(30 min)

6. List the entire instruction set affecting the interface to
the I0 section. Explain each instruction.

(20 min)

7. List at least five elements of external memory which can
be attached to the computer. List the major advantages and
disadvantages including the approximate price of each memory
element.

(15 min)

8. Draw a block diagram of a data acquisition system, supervisory
system, and a direct digital control system. Explain the
function of each block in the diagram.

(25 min)
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EXAMINATION 2 (SAMPLE)
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(Closed Reference. Work problems 1, 3, 4 & 5 or problem 2 or
problem 6.)

1. Define and give the distinguishing characteristics of the
following input-output devices: tape units, printers,
CRC's, DAC's, ADC's, multiplexers, alarm/status/interrupt
circuits, decoders, sample and hold units, and modems.

(20 min)

2. Draw and construct a successive approximation four bit ADC
with an eight 1:)-t multiplex:. r.

(3 hours)

3. Draw a four bit DAC complete with multiplexer and four sample
and hold units.

(2 hours)

4. Distinguish between data channels and IO buses. Explain
the importance of timing byte formats and buffering on both
data channels and buses.

(10 min)

5. Draw and construct a Bose Chaudhuri detection circuit.

(20 min)

6. Draw and construct an interface designed by the instructor
to simulate and emulate class I, II, III and IV control.

(3 hours)

?0
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EXAMINATION 3 (SAMPLE)

(Closed Reference. Work number 1 and either number 2 or number 3.)

1. List typical instruction and execution times for the interface
constructed prior to examination #2. Explain the sequence
of control and index registry used to manipulate his IO
devices.

(20 min)

2. Draw a binary trouble-shooting diagram for isolation of
field trouble from the CPU front panel. Draw a binary
trouble-shooting diagram for isolation of field and peripheral
troubles from the interface. Demonstrate the procedures
to the instructor or lab assistant.

(2.5 hours)

3. The instructor will issue the flow diagrams for the arithmetic
unit of the computer. Draw a binary trouble-shooting
diagram and use the diagram to locate the malfunction and
restore the computer to active service. Demonstrate this
procedure to the instructor or lab assistant.

.(2.5 hours)

2511
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COURSE: EI 417

PREREQUISITES: EI 413, EI 414, TM 303

DATE HOURS

I. Introduction to Telemetry
A. History
B. Applications
C. Irig Rules
D. Frequencies

II. Techniques of Data Handling
A. Data Sampling
B. FM/FSK
C. PAM
D. PCM
E. PDM
F. PSK
G. QPSK

6.0

15.0

III. Objectives Test, Student Evaluation, &
Corrective Feedback 3.0

IV. Equipment in Telemetry
A. Signal Conditioners
B. Subcarrier Oscillators
C. Commutation

1. Mechanical
2. Solid State

D. Transmitters
1. Modulators
2. Multipliers

E. Objectives Test, Student Evaluation, &
Corrective Feedback

F. Receivers
1. Preamplifiers
2. Amplifiers
3. Multicouplers
4. Demodulators

G. Discriminators
H. Decommutation
I. Antennas
J. Objectives Test, Student Evaluation, &

Corrective Feedback

21.0

3.0
21.0

3.0
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DATE HOURS

V. Telemetry System
A. Measurement Considerations
B. Equipment Considerations
C. Ground Stations
D. Airborne Stations
E. Orbiting Stations
F. Objectives Test, Student Evaluation, &

Corrective Feedback

21.0

3.0

TOTAL HOURS 96.0
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OBJECTIVES

Using only paper and pencil, the student shall within twenty
minutes discuss the applications of telemetry to process control.
The student shall exnlain IRIG rules end frequency allocations asthey pertain to telemetry in simplex, half duplex and duplex modes.
The student shall relate the discussion to radio, microwave, voice
grade lines and lease lines.

Using only paper and pencil, the student shall within twenty
minutes define data sampling and draw a circuit diagram for a data
sampling system. The student will use either ASCII, Baudot, four of
eight, or Hollerith for the system.

Using only paper, pencil and templates, the student shall within
twenty minutes draw a block diagram and explain the theory of operation
of an FM or FSK telemetry system.

Using only paper, pencil and templates, the student shall within
twenty minutes draw a block diagram and explain the theory of
operation of a PAM telemetry system.

Using only paper, pencil, templates, logic demonstrator board,
test equipment and wire wrap materials, the student shall within sixty
minutes draw a block diagram, explain the theory of operation, and
construct a PCM telemetry system consisting of transmitter and
receiver.

Using only paper, pencil and templates, the student shall within
thirty minutes define PDM, PSK, QPSK and describe the distinguishing
features of each.

Examination 1.

Using only paper, pencil, logic demonstrator board and test
equipment, the student shall within fifteen minutes draw and constructa telemetry signal conditioner.

Using only paper and pencil, the student shall within fifteenminutes discuss subcarrier oscillators as employed in telemetry systems.

Using only paper, pencil and wire wrap materials, the student
shall within two and one-half hours draw and construct the transmitter
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portion of a telecc=anication modem comnlete with modulator, solid
state commutation excluding security check word.

Examination 2.

Using only pacer, ce-icil, wire wrap construction materials and
vector board construction materials, the student shall within two and
one-half hours correctly draw and construct the receiver of a modem
complete with demodulators, discriminators, Phase lock loops, decomu-
tators, excluding security check word.

Using only paper and pencil, the student shall within twenty
minutes discuss antennas as used in telemetry systems.

Examination 3.

Using only paper, pencil, and test equipment, the student shall
within twenty minutes discuss and demonstrate to the instructor or
lab assistant measurement systems considerations for industrial
telemetry.

Using only paper and pencil, the student shall within thirty
minutes discuss equipment considerations for a telemetry system
and shall within plus or minus fifty per cent estimate the price
of all items of equipment necessary for the telemetry system includ-
ing test equipment. The student shall name at least three vendors or
manufacturers for each piece of equipment.

Using only paper, pencil, order blanks and manufacturers cata-
logs, the student shall within forty-five minutes correctly fill out
the order forms for all items of equipment in a telecommunications
system including the necessary test equipment.

Using only paper and pencil, the student shall within forty-
five minutes discuss the distinguishing features of air borne and
orbiting telemetry stations as opposed to process control.

Examination 4.

2'615
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EXAMINATION 1 (SAMPLE)

(Closed Reference)

1.- Discuss the applications of telemetry to process control.
Explain IRIG rules and frequency allocations as they pertain
to telemetry in simplex, half duplex and full duplex mode.
Relate the discussion to radio, microwave, voice grade lines
and lease lines.

(20 min)

2. Define data sampling and draw a circuit diagram for a data
sampling system. Use either ASCII, Baudot, four of eight,
or Hollerith for the system.

(20 min)

3. Draw a block diagram and explain the theory of operation of
FM or FSK telemetry system.

(20 min)

4. Draw a block diagram and explain the theory of operation of
a PAM telemetry system.

(20 min)

5. Draw a block diagram, explain the theory of operation, and
construct a PCM telemetry system consisting of transmitter
and receiver.

(60 min)

6. Define PDM, PSK, QPSK and describe the distinguishing fea-
tures of each.

(30 min)
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EXAMINATION 2 (.,AMPLE)

(Closed Reference)

1. Draw and construct a telemetry signal conditioner.

154

(15 min)

2. Discuss subcarrier oscillators as employed in telemetry
systems.

(15 min)

3. Draw and construct the transmitter portion of a telecommuni-
cation modem complete with modulator and solid state commuta-
tion.

(2.5 hours)
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EXAMINATION 3 (SAMPLE)

(Closed Reference)

1. Draw and construct the receiver of a modem complete with
demodulators, discriminators, phase lock loops and decom-
mutators.

2. Discuss antenas as used in telemetry systems.

155

(2.5 hours)

(20 min)
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EXAMI/: ATI s _-)N 4 (SAMPLE

(Closed Reference)

1. Discuss and demonstrate to the instructor or lab assistant
measurement systems considerations for industrial telemetry.

(20 min)

2. Di. -sass equipment considerations for a telemetry system and
witn plus or minus fifty per cent estimate the price of all
items of equipment necessary for the telemetry system
including test equipment. Name at least three vendors or
manufacturers for each piece of equipment.

(30 min)

3. Fill out the order forms for all items of equipment in a
telecommunications system including the necessary test
equipment.

(45 min)

4. Discuss the distinguishing features of air borne and orbit-
ing telemetry, stations as opposed to process control.

(45 min)
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COURSE: TM 411

TITLE: Technical Math: Introduction to Computer
Programming

PREREQUISITE: TM 301, and TM 302

DATE HOURS

I. Introduction to the Organization and
Utilization of Digital Computer Systems

II. Overview of Assembly Languages
A. Front panel control
B. I/O transfers
C. Masking and stripping

III. Objectives Test, Student Evaluation and
Corrective Feedback

IV. Arithmetic Expressions and Assignment
Statements
A. Algorithmic notation
B. Constants
C. Variables
D. Labels

V. Coding Arithmetic Statements
A. Functions
B. Mixed mode expressions

VI. I/O Statements (elementary)
A. Read
B. Format

1. I format
2. F format
3. H format
4. X format

C. Write

3

16.0

6.0

6.0

9.0

VII. Objectives Test, Student Evaluation, and
Corrective Feedback 3.0

VIII. Procedural/Logical Statemeats
A. Flow charts
B. Go To

1. Unconditional
2. Conditional

2620

19.0
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DATE HOURS

a. Assigned
b. Computed

IX. I/O Statements (advanced)
A. Read
B. Format

1. E format
2. T format
3. L format
4. A format

12.0

X. Objectives Test, Student Evaluations, and
Corrective Feedback 3.0

XI. Library Functions
A. Trigonometric
B. Logarithmic
C. Exponential series, etc.

XII. Specification Statements
A. Common
B. Data initialization
C. Dimension
D. Equivalence
E. Data image

1. Integer
2. Logical
3. Real

F. Title

6.0

7.0

XIII. Objectives Test, Student Evaluations, and
Corrective Feedback 3.0

TOTAL HOURS 96.0
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OBJECTIVES

Using only paper, pencil, and templates, the student shall withinfifteen minutes draw a block diagram of a digital computer labeling allblocks and showing the direction of data flow.

Using only paper, and pencil, the student shall within fiftc..n
minutes list the advantages, disadvantages, and distinguishing featuresof large computers versus small computers.

Using only paper, pencil, and templates, the student shall within
twenty minutes define and give the distinguishing

characteristics of thefollowing input-output devices: disc, tape, printer, plotter, CRC,teletype, modem, acoustic coupler, and drum.

Using only paper, pencil, and templates, the student shall withintwenty-five minutes write and run an assembly language program to typea message on the teletype. The program is to be entered and executedvia the front panel in machine language.

Using only paper, pencil, and templates, the student shall withinthirty minutes write and run a program in assembly language which takesin a number from the teletype, subtracts the number from a set pointcontained in core and prints the results on the teletype. The programis to be entered via the front panel in machine language.

Using only paper and pencil, the student shall within twenty minuteslist the entire instruction set affecting interfaces to the I0 structure.The student will explain each instruction.

Using only paper, pencil, and templates, the student shall withintwenty minutes write and run an assembly language program to take in anumber from the teletype and to mask and strip it. The program will beentered via the front panel in machine language.

Examination 1.

Using only paper and pencil, the student shall within fifteen min-utes define and give an example of the following terms: algorithmicnotation, constants, variables, and labels.

Using only paper, pencil, and templates, the student shall withinthirty minutes write a Fortran IV program to read in from the card
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reader numbers in I format, F format, and X format. The student will
add the numbers in the mixed mode expression and will print the results
in I format using message tags in H format.

Examination 2.

Using only paper, pencil, and templates, the student shall within
thirty minutes draw a flow chart and write a program which involves the
unconditional "go to" as well as the assigned and computed conditional
"go to's."

Using only paper, pencil, and templates, the student shall within
thirty minutes write a program involving the reading and writiy of values
in E format, T format, L format, and A format.

Examination 3.

Using only paper, pencil, and templates, the student shall within
thirty minutes write a program demonstrating the correct use of the
following library functions: trigonometric, logarithmetic and exponen-
tial series.

Using only paper, pencil, and templates, the student shall within
forty-five minutes write a program to read in a matrix and to solve for
Delta.

Examination 4.
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EXAMINATION 1 (SAMPLE)

1. Draw a block diagram of a digital computer labeling all blocks
and showing the direction of data flow.

2. List the advantages, disadvantag6s and distinguishing
of large computers versus small computers.

3. Define and give the distinguishing dharacteristiCs of
following input-output devices: disc, tape, printer,
CRC, teletype, modem, acoustic coupler, and drum.

(15 min)

features

(15,min)

the

plotter,

(20 min)

4. Write and run an assembly language program to type a message
on the teletype. Enter and execute the program via the front
panel in machine language.

(25 min)

5. Write and run a program in assembly language which takes in a
number from the teletype, subtracts the number from a set
point contained in core and prints the results on the teletype.
Enter the program via the front panel in machine language.

(30 min)

6. List the entire instruction set affecting interfaces to the IO
structure. Explain each instruction.

(20 min)

7. Write and run an assembly language program to take in a number
from the teletype and mask and strip it. Enter the program via
the front panel in machine language.

(20 min)



162

TM 411

EXAMINATION 2 (SAMPLE)

1. Define and give an example of the following terms: algorithmic
notation, constants, variables, and labels.

(15 min)

2. Write a Fortran IV program to read in from the card reader
numbers in I format, F format, and X format. Add the numbers
in the mixed mode expression and print the results in I format
using message tags in H format.

(30 min)
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EXAMINATION 3 (SAMPLE)

1. Draw a flow chart and write a program which involves the
unconditional "go to" as well as the assigned and computed
conditional "go to's."

( 30 min)

2. Write a program involving the reading and writing of values in
E format, T format, L format and A format.

(30 min)
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EXAMINATION 4 (SAMPLE)

1. Write a program demonstrating the correct use of the following
library functions: trigonometric, logarithmetic, and
exponential series.

(30 min)

2. Write a program to read in a matrix and to solve for Delta.

(45 min)
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INTRODUCTION

The instructor might profit from consideration of these philosophies
on the subject of Safety Education.

1 Safe behavior is a matter of choosing low-risk rather than high-
risk alternatives. Safety training should be directed toward increas-
ing the probability that low-risk choices will be made which requires
an understanding of the factors underlying such decisionmaking.

2 High-risk choices may be made if the person does not know the
hazards in a situation and therefore does not suspect the degree
of risk, or if he is aware of the hazards but does not evaluate them
according to the realities of the situation. The realities for an indi-
vidual may be what he believes exist rather than what actually
exists. What he perceives is influenced by his past experiences and
by what he expects. The resulting behavior is a response to the way
the situation appears to him. Therefore, any difference between the
situation as it exists and as it is perceived may lead to high-risk
behavior which would not otherwise be chosen.

3 When an individual's assessment of a situation matches the
actual situation, a low-risk response might reasonably be expected.

4 While knowledge is an important element in decisionmaking,
knowledge alone does not guarantee either low-risk choices or
behavior guided by these choices. The appropriate attitude seems
to be necessary to impel action. The development of positive
attitudes and a disposition to make wise choices in matters of
safety are essentially a teaching-learning process.

5 Behavior is a product of several interacting factors. When a per-
son acts, his knowledge is only one of many factors involved. He
has developed certain skills, and he has feelings and desires. He
may reject the expected pattern of behavior for a given situation,
because using this pattern will not help in attaining his goals.

Assuming that these philosophies express truths, safety training
should combine the mechanical and physical aspects of knowledge
and skill training with the psychological factors of personality
traits and attitudes as related to behavior. It must be recognized
that behavior depends upon the situations (working conditions)
and the specific determination of what to do and how to do it at
the precise moment when such determination will either prevent
or possibly result in an accident.
The results of the safety training will show up in the amount of in-
fluence that training has had in the action of the trainee in a critical
situation. Because of the many variables involved, training can
only be an influence and a guide to behavior and cannot be con-
sidered as assurance of safe actions.
Training in skills and knowledge must be supplemented by training
in safe attitudes to result in safe behavior on the job.
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INSTRUCTOR OUTLINE

SAFETY TRAINING PRINCIPLES

2

A review of modern concepts of safety programing and the meld-
ing of safety training into the total training program serve as an
introduction to the learning process and the various techniques
used in safety training.



D

CONCEPTS OF SAFETY PROGRAMING

Mechanical
1 Safety Environment

2 Preventive Maintenance

Personal

1 Job Qualification Standards

2 Physical Examinations

3 Safety Operating Procedures

4 Training

The rn,dern trend of safety programing is to an integration of
safety into the production system from the standpoint of materials,
machines, and peopleand away from being considered as an
adjunct or afterthought if time and money permit.

CONCEPTS IN SAFETY PROGRAMING

The concepts of safety programing now being used in many large
organizations take into consideration both mechanical and personal
factors. These are closely allied with unsafe conditions and unsafe
acts as accident causes.

MECHANICAL

1 Provides a safe environment including safe tools, equipment,
and machinery. While the production or servicing aims of the
organization may require the use of hazardous materials or chemi-
cals, safety programing includes such controls as are necessary to
provide and maintain a safe environment. These controls are
established by specifications for safety along with other production
specifications. Where separate specifications are required for tools,
equipment, and machinery, these are set up to include safety re-
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PERSONAL

4

quirements to meet standards or codes. In short, safety is built in
rather than added on.

2 Provides a continuing, organized procedure for preventive
maintenance. When the investment in plant, equipment, ma-
chinery, etc. is considered, it is economically desirable and neces-
sary for safety to keep everything in a safe and proper operating
condition. If safe working conditions are provided and maintained,
the possibilities of "Unsafe Conditions" as accident causes are
practically eliminatedand efforts may be concentrated on con-
trolling the persona: factors.

People who create such conditions, or allow them to exist or be
created, are responsible for unsafe conditions. The personal factors
of safety programing encompass the thinking, planning, and
duties of all persons in the establishment. Architects, engineers,
chemists, or physicists, electricians, purchasing agents, personnel
and employment managers, production management, supervisors,
and workers have their responsibilities for including the applicable
elements of safety in their job activities. Through thorough and
complete integration of safety into the whole operation, the elimi-
nation of unsafe conditions due to the failures of people may be
accomplished.

The workersbecause they are directly involved in the actual
operations, and because there are more of them - -nave the great-
est exposure to "hazards" and the most extensive opportunities
for unsafe actions. It is necessary that full consideration be given
to the "personal" angles relating to work situations.and procedures.

1 Job qualification standards should be established for each job,
to designate the requirements as to skills, experience, training,
physical capabilities (such as vision, dexterity, hearing, height,
absence of infirmities due to heart conditions, asthma, epilepsy,
diabetes, etc.), and mental alertness and abilities. As these stand-
ards are established, consideration should be given to requiring the
worker's ability to do the job in such a manner as to minimize the
the opportunity for injury to himself or to others.

2 Physical examinations should be provided to determine
that the prospective employees meet the physical requirements of
the job qualification standards and to identify existing physical im-
pairments or frailities which might be aggravated or which might
result in limitations in the employment.

3 Safe operating procedures should be established, specifying
exactly how each job should be done, including the safety equip-
ment or devices to be used.



4 Training in skills, knowledge, and attitudes can be considered
as the next step of safety programing to guide, direct, and regulate
the actions of employees. The importance of this phase of safety
has been recognized in the past few years as the key to accident
preventionespecially in those establishments which had put
time, effort, and money into the other segments of safety program-
ing, but found that injury rates still were excessive.

5
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WHY SAFETY TRAINING IS NEEDED

6

New Employees

Changed Job

Expanded/Different Responsibilities

New Equipment

New Machinery

New Process

Changed Layout or Physical Conditions

Accidents

A A I

What safety training is needed and for whom should be determined
before setting up a training program. The following are some of the
areas or situations which may indicate a need for such training.

NEW EMPLOYEE

Every new employee is a cpndidate for safety training, because the
type of work, safe operating procedures, safety policy and require-
ments for use of safety devices or equipment may be entirely dif-
ferent from those encountered in previous employmentor this
may be the employee's first employment. The typical 5-minute
"orientation" in which the employee is handed a rule book and
pair of goggles is totally ineffective, except to give him the im-
pression that safety is not very important in this establishment. A
well oriented, complete safety training program will be a worth-
while asset in developing a good safety attitude, as well as giving
the employee the necessary information which will enable him to
do his job safely.
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CHANGED JOB

Whenever an employee, supervisor, or worker is transferred to
another job, there may be conditions, machines, or activities dif-
ferent from those on the previous job. A comparison of job quali-
fications and safe operating procedures for each job will indicate
any areas or activities requiring additional safety training.

EXPANDED/DIFFERENT RESPONSIBILITIES

If an employee is given expanded or different responsibilities, there
may be new situations or conditions requiring safety training. A
study of the reasons for the change in responsibilities may reveal
the need for developing additional training materials.

NEW EQUIPMENT

The use of new equipment, such as tools, trucks, scaffolds, may
require safety training in safe operating procedures. Any new
equipment purchased should be analyzed to determine if and
what safety training is necessary.

NEW MACHINERY

While new machinery generally is better guarded than old ma-
chinery, there may be differences in operating methods, or dif-
ferent types Df hazards requiring operator training. A job hazard
analysis should be conducted on each new machine to determine
additional safety training need.

NEW PROCESS

A new process, being a series of mechanical or chemical oper-
ations, may include new machinery or may merely be a change in
chemicals used. Here again, a careful study is required to determine
what safety training should be given.

CHANGED LAYOUT OR PHYSICAL CONDITIONS

If there are changes in the layout, such as rearrangement of ma-
chinery or operations (which may be accompanied by the elimi-
nation of some machinery or addition of new machinery), or
changes in physical conditions, by demolition, remodeling or ad-
dition of buildings, etc., it should be assumed that safety training
or retraining to permit workers to cope with the new situation will
be necessary.
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ACCIDENTS

8

A series of accidents in one area, department, process, or machine
operation indicates faulty conditions and/or actions. In addition to
all other corrective and preventive considerations, the need for
specific safety training of supervisors and employees is clearly
indicated.



FACTORS OF TRAINING NEEDS

Organizational Objectives
Amount product/service
Operate within budget
Maximum efficiency

Training Objectives
Reduce costs

Employ proficiency-safety
Reduce waste, defects

Reduce accidents, absenteeism, turnover, grievances
Reduce administrative costs

The factors of training needs should be directed to the ORGANI-
ZATIONAL OBJECTIVES from which are determined the TRAIN-
ING OBJECTIVES.

Organizational objectives are not necessarily static, so training ob-
jectives may need to be changed with these objectives. Organi-
zational objectives reflect the generally expected achievements
within certain periods, which may be 1 month, 1 year, 5 years, or
50 years. Usually organizational objectives include:
1 Produce a specified amount of product or service within the

certain time period.
2 Operate within the budgetor show a certain profit.
3 Operate with maximum efficiency in the use of physical en-

vironment, machinery, materials, and personnel.
4 Indirectly, meet the personal objectives of employees.

Training objectives should be established to contribute to all phases
of the organizational objectives, such as:

1 Reduction of overhead and labor costs by bringing employees
to an acceptable level of job proficiency and safety.

2 Reduction of costs of materials and supplies by reduciN 'bosses
due to excess waste and defective products.

3 Reduction in accidents, absenteeism, turnover, grievances.
4 Reduction of-administrative costs by creating a psychological

climate through which the activities et each employee con-
tribute to achieving the major goals of the organization.

2641
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SUPERVISOR TRAINING NEEDS

Management Duties
Policies
Objectives
Reports
Procedures

Safety Standards
Process, Machines, Chemicals

EMPLOYEE TRAINING NEEDS

Job-Related Knowledge, Skills
Attitudes

The specific training needs of the supervisor and the worker are
interrelated, because there are many areas in which both must have
the same knowledgealthough the supervisor has additional re-
sponsibilities and in some cases he may not need to possess the
worker's skills. The training responsibility includes the study of all
phases of operations and management to determine where and
what training is needed.

MANAGEMENT DUTIES

Supervisors need to be fully, informed as to their management
duties, including policies, objectives, reports, arid procedures. This
may include the methods of instruction, regulating, supervising,
and handling personnel problems of employees. Instructing in safe
work methods would apply here.

SAFETY STANDARDS

Of all personnel in the organization, the supervisor is the most
important in the application of safety standards. While he could not
be expected to know all the details of each safety standard, State
or Federal safety code which would apply to his operations, he
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should know the basic concepts and where to obtain details if
necessary. This implies an analysis of operations under each super-
visor to determine applicable standards.

KNOWLEDGE OF PROCESS, MACHINES, CHEMICALS

In addition to knowing the processes, machines, and chemicals
operating or being used under his supervision, the supervisor must
know their hazards and proteclive or control measures.

The worker, while not required to know the details of every
operation, should be equally familiar with the safety and health
factors of the part of the job in which he is involved.

JOB-RELATED INSTRUCTION SKILLS

ATTITUDES

The prime requirements for the workers are their abilities, through
knowledge and skills, to perform their duties safely and efficiently.
While they may be performing their jobs satisfactorily, under nor-
mal circumstances it may be necessary to question whether these
performances are the most efficient and are being accomplished in
the safest possible manner. If a study of the operations indicates
certain requirements of safety knowledge or skill, a test of the
employee would indicate what training is needed.

The attitudes of supervisors and workers are important factors in the
accomplishment of the organization's objectives. Attitudes toward
safety, which are most important for accident prevention, are
closely related to attitudes toward the company's policies, work-
ing conditions, personnel, wages, and other job-connected factors.

Attitudes can be changed, for better or for worse, through guidance,
example, information, training, engineering, and enforcement.

2&43
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WHO TO TRAIN DETERMINED BY

1 Changes contemplated or made

2 Improvements or changes desired

3 Specific personnel involved

4 Previous training, education, experience

12

After the determination has been made that certain training is
necessary or advantageous, the next step is to determine who
should receive this training. The following are considerations to
guide this determination:

CHANGES CONTEMPLATED OR MADE

Discussions of changes contemplated in the establishment layout,
machinery, processes, materials to be used, and products, or serv-
ices should include the consideration of desirable training. If
changes have been made, training probably is needed. Either of
these conditions will indicate the departments, groups, or trades
to be included in the training.

IMPROVEMENTS OR CHANGES DESIRED

In many cases, improvements or changes in work procedures,
production, activities, or attitudes are desired to meet the organi-
zational objectives; to reduce the incidence of accidents and in-
juries; to change attitudes; to meet increased commitments; to
improve skills or knowledge; etc. The determination must be made
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as to whether the entire staff or only certain departments or groups
should be trained.

Earic PERSONNEL INVOLVED

After the process of determining where the training is needed, and
what training is proposed, it becomes necessary to choose those to
be considered for training from involved areas, departments, or
groups.

PREVIOUS TRAINING, EDUCATION, EXPERIENCE

The final determination may be guided by the previous training,
education, and experience of the potential candidates. There may
1,e some who need no additional training. From a study of the
personnel rE,.)rds and personal interviews, it can be determined
who will benefit from the training to be given.

13
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HUMAN MECHANICS OF LEARNING

1 Goals

2 Motivation

3 Behavior

4 Activation

HUMAN MECHANICS OF LEARNING

GOALS

14

Learning may be considered as a process resulting in changed
performance (usually improved) which can be detected by ob-
serving behavior. The varieties of learning include acquiring
knowledge, developing the ability to solve problems and to make
decisions, and the development of skills.

It is generally agreed that human beings are GOAL oriented.
Nearly everything we do is related to our personal goalsmaking
money, improving our status on the job or in the community, own-
ing a home, automobile, boat, or some other possession, retire-
ment, vacation, etc. Consciously or subconsciously, we are
attempting to attain these goals.

Such goals vary from person to person.



INSTRUCTOR'S NOTE: Ask each participant to take a few
minutes to try to determine his goals in attending this
session.- Rather than ask that they disclose these goals,
suggest a few of the possibilities and have them check
themselves against this list

7o gain further knowledge of safety.
To gain favor with the boss by attending:
To -show other persons that you are interested in

-safety or training.
o:getsorne relief from the monotony of vr),,r jot

410ittiffrOM the fall* (Mitit).
'will make the participants realize that they

some goals which they may not have
-rearged--with some thought these are
"attention.

Goals may be changed from time to time. As an example, some
persons may have had a goal of attending this session to be
with the boys, or some other goal similar to those previously sug-
gested, but through interest aroused by this training, these goals
may have been changed, or another one added to learn more
about safety or training methods."

Goals have been defined as positive or negative. In cases of an
accident, a positive goal would be to complete the accident report
form. The negative goal would be to try to get away with riot mak-
ing a report A person's thinking may go from one to the other as he
contemplates the consequences.

The goals of the participants in a training session may not be the
same as the instructor's goals. At this time, the instructor probably
has a goal of getting information across to the participants whose
goals may be one of those above, or making a show of conforming
to an unwelcome policy.

The goals of the participants may not be influenced by the in-
structorif his facts do not apply to their jobs or if his presentation
does not convince them that his facts do apply to their jobs. Suc-
cessful training, then, must be directed to the attainment of per-
sonal goalseven if those goals must first be established by the
instructor.

lt le
:articipants the

tktistaisi ,goats .

wont,
ai dui toi

0;1
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MOTIVATION

SAVIOR

Motivation might be described as the inducement or ,,titnulus
which drives us to strive ..(reach ;-.)0 goal. We -)t)!_:.it effec-

tively and easily if we ,;11,,c, r ..,--4A:ed 'toward this gii,n If we can
see that the learnim.:r saf,-,D make c>ur goals "'ir ttainable,

we have a great,,:-. desire 'learn It is necessar-y that both the
outcome (goal) be desired and the behavior (working safely, pro-
moting safety) appear to the learner as having some relation to
achieving the goal, and if he recognizes this, he is motivated.

As there may be several goals, or as goals may change, motives
also may vary or change. As goals change, the intensity or degree
of motivation probably will change also.

INSTRUCTOR'S NOTE: Have the participants state what
would be important to them as motivation to certain
goals.

The primary purpose of a training program is to modify the be-
havior of the trainees. Whether the training program is for pro-
duction employees, secretaries, engineers, supervisors, or managers,
the objective is to change the behavior of the individual so he will
perform his job in the manner desired. In safety training, data,
facts, principles, and practical applications are intended to give the
trainees the knowledge which will improve their safety performance.
Therefore, it is necessary to determine what behavior the training
is expected to produce, then to orient the training toward the per-
sonal goals which will achieve this behavior.

Even spectacular or intensive training usually will not produce a
sudden change in behavior. Behavior usually changJs gradually.
The trainee must deduce as he learns the details of the desired be-
havior. Changes are likely to be very slow if the training poses
ideas, methods, or procedures which conflict with previous in-
structions, experience, or habits.

The training objectives, in order to accomplish the desired safety
behavior, must do two things:
1 Induce learning.
2 Transfer the learning to the job.

To induce learning is to give guidance in the establishment of the
desired goals, establish the necessary motives, and provide the
material and information which the trainees are expected to learn.

For the training to result in the desired behavior, this learning must
16 be transferred to the job. While the learning might be quite corn-
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plete in the classroom situation, the actual application of this learn-
the job situation must be attained if the results of the training

:ire lu ne successful.

Teaching a principle may result in its application on the job at the
appropriate time and place. The trainees must not only know and
understand the rule or principle, but they must also learn where and
when, and when not, to apply it. Practice in applying the principle
under realistic situations would be conducive to a transfer of the
learning to the job.

The success and extent of learning can be measured and demon-
strated only by the resultant performance.

Activation is putting into practice the information or skills the
trainees have learnedthe application of the behavior which was
the intent of the training. This is the act of attaining the goal of the
instructor, and, hopefully, one of the goals of the trainee, thereby
completing the cycle from determination of training needs to the
ultimate conformance with safety standards and safe work pro-
cedures.

17
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TYPES OF TRAINING

On-the-job

On and off-the-job

Vestibule

Classroom

18

ON-THE-JOB

Although it is theoretically possible to create on the job a maxi-
mum opportunity for trainees to learn, training is not the primary
function of the shop or office; production is. On-the-job training
can be effective, but it requires careful planning and organization
to make certain that the trainee has a satisfactory situation for learn-
ing. In on-the-job training: the learner has the opportunity to ac-
quire job skills, knowledge, and attitudes, and to use the machinery
equipment, tools, and materials which he will be using when the
training is completed. The difference between merely assigning
the employee to an experienced worker or journeyman to be shown
the job and a formal training arrangement is that trained instruc-
tors are assigned to train, guide, and evaluate the learning efforts
of the trainee.

ON- ANT) OFF-THE-JOB

This type of training is used for jobs which require long learning
periods and require skills and knowledge which cannot be taught
effectively by on-the-job training alone. The most commonly rec-
ognized example is apprenticeship training. Through the use of
both on- and off-the-job training, the transfer of skills and knowl-



edge from the classroom to the job is made easier. But, this trans-
fer is not automatic, it must be planned if it is to be accomplished.

Vestibule training is conducted in an area usually removed from the
actual workplace, but containing the same equipment, machines,
and materials, and following the same procedures as if the trainee
were learning the tasks in the workplace. Preferably, a skilled
trainer is in charge.

Classroom (formal) training is most frequently used in training
supervisory, staff and management personnel. and may have some
value with production workers when the purpose is to develop
knowledge on processes or procedures, or to develop attitudes.
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INSTRUCTIONAL SETTING
Provide good leaning conditionssurroundings, comfort

Set up definite goalsbased on determined needs

Establish suitable standards

Adopt or develop new select methods and techniques

Group or individual instructor (supervisor or specialist)

Programed instruction (mechanical or printed)

Determine equipment, devices needed

Demonstrations

Visual Aids

References

Guides

Successful training, from the standpoint of both the instructor and
the trainees, depends upon complete preliminary planning to pro-
vide all of the necessities of a good instructional setting.

GOOD LEARNING CONDITIONS

There should be a minim)Jm of distraction from noise or inter-
ruptions; lighting, temperature, and ventilation should be at com-
fortable levels; and chairs, tables, or other facilities should be
comfortable and suitable to the training situation.

DEFINITE GOALS

The scope and content of training shoule be based on previously
determined goals so the training will be applicable to the trainees
and to the desired final results and activation.

ESTABLISH STANDARD OPERATING PROCEDURES

Suitable standards for work and operating procedures, safety, and
20 environmental conditions which are to be included in the training
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should be established. These standards also may be used in
measuring or evaluating the results of the training. In some cases,
where suitable standards are not available, it may be necessary to
develop new standards for this purpose.

SELECT METHODS

The methods and techniques to be used depend upon the number
of trainees; scope and extent of material to be presented; necessity
for use of machines, devices, or equipment and related demon-
strations or practice; availability of teaching or training facilities.

G?'('''JP OR INDIVIDUAL

INSTRUCTOR

Under some conditions and circumstances, it may be necessary to
provide individual instruction. A foreman breaking in a new op-
erator, or a journeyman supervising an apprentice, would be ex-
amples of individual instruction.

If the same training material can be applied to all the members of a
group, this may be the most efficient arrangement where there can
be discussion or interchange of ideas and where the individual
activation desired will be the same for all trainees.

The choice of instructor is a most important factor in the training
function. If the supervisor has the proper training techniques and
the materials and equipment to be used in the training, it may be
most practical and efficient to have him conduct the training. Be-
cause of the time required or the specialized knowledge, experience,
or training necessary to carry on this training assignment, it may be
important that a qualified specialist conduct the training. For
example, the introduction of radioactive detectors or laser beam
equipment would require specialized training and instructors.

PROGRAMED INSTRUCTION

The type of material to be presented might very well be most prac-
tically presented through some type of programed instruction, re-
quiring a minimum of instruction or supervision in the training
activity. Either the mechanical type, or the printed book, or teach-
ing device method might be used.
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DETERMINE EQUIPMENT, DEVICES NEEDED

The final phase of providing the proper instructional setting includes
the determination of the equipment, devices, and training aids
needed. This includes demonstrations, visual aids, student refer-
ences, and guides.

22



Lecture

Conference

Lecture--Conference

Case Study
Film

Programed

LECTURE

The same training techniques are not applicable to all training
situations, materials, or goals, so a determination must be made as
to the techniques which would be most practical for the type,
extent, and content of safety information to be presented, number
of trainees, cost, kinds of behavior to be acquired, advantages and
disadvantages of the various techniques.

The lecture method is one in which the instructor verbally presents
information to ;-) group of trainees. Usually, lectures are given from
a completely prepared script, or from an outline or notes. As the
lecture normally allows for little deviation and only occasional side
referenced to experiences or examples, the lecturer may be confined
to the prepared materialwhich may be so complete as to be re-
produced in its entirety and distributed to participants for later
reference. There usually is a minimum of participation or activity
on the part of the trainees and little communication from the stu-
dents to the instructor. The nature of this pr.ocedure makes it a
technique of limited value in industrial training, especially because
of the failure to provide the opportunity for the learner to participate
and to demonstrate what he has learned.

2855
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CONFERENCE

While there are various interpretations of the term "conference,"
it may be considered for this purpose as a carefully planned meeting
with specific purposes and goals, conducted by a conference leader
who defines problem areas and guides the group to resolving the
problems themselves. The usefulness of the conference method
comes from participation of all trainees in decisionmaking.

A conference is intended to permit participants to arrive at con-
clusions or to solve problems. Material prepared for a conference
consists of statements (including supporting, background infor-
mation) of the problem or problems to be discussed. It is important
that the statements be so worded as to indicate exactly what is in-
tended so that all participants have the same understanding of the
subject of discussion.

LECTURE-CONFERENCE

The lecture-conference method combines these two techniques by
providing for lecture periods followed by a conference in which all
trainees may participate in the discussion. This system seems to be
especially effective in safety training. It permits questions by train-
ees to help them more thoroughly understand the material present-
ed and intertrainee discussions, usually bringing out actual exam-
ples and experiences which support information given in the
lecture.

The most commonly used type of formal training is the lecture-
conference method. Its flexibility, combined with the opportunities
and possibilities for using visual aids demonstrations, and discus-
sions, makes it a most convenient and acceptable means for con-
ducting training in a variety of fields, and has proven to be espe-
cially adaptable to safety training.

CASE STUDY

In case study training, participants in a discussion group are given
a case or problem and, through questions and discussion, bring
out principles and practices related to the case or problem. This is
most effective in conceptual and attitudinal learning with super-
visory personnel. It is thought that training taught in this manner
will be more meaningful and that the trainees will learn and re-
member better those items which they discover themselves.

FILMS

Films have many of the disadvantages of lectures, as they depend
24 on passive learning by the trainee. However, there are advantages;
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conditions, places, closeup views, etc., can be shown which may
not be available for actual viewing. While a single film can convey
only limited information, a repeat showing can enhance learning.

The four basic features of programed learning are:
1 Preparation and presentation of text materials in simple steps.
2 Subdivision of course material into orderly progressive units.
3 Active participation of the student during all steps in the learn-

ing process,
4 Student has immediate knowledge of the results (reinforce-

ment) for each step presented.

Programing, the process of arranging materials to be learned in a
series of small steps, is designed to lead the student through self-
instruction from what he knows to new and more complex knowl-,
edge and principles. The student responds at each step, and pro-
ceeds to the next step only when his response is correct.

The various approaches developed by proponents of this system
require trained, experienced programers to arrange the material
into the determined form and method. If this is to be done "in-
house," the personnel assigned to this work should be given the
required training. There are a number of firms which specialize in
the preparation of programed courses, using previously prepared
materials.

Programed learning may be considered as an effort to complete a
total educational cycle through stimulus, response, and reinforce-
ment

Stimulusinformation or clues presented .
Responsefilling in a blank with a reply; marking a choice;
turning to a prescribed page; etc.
Reinforcementreward of some kind; acknowledgment of
correct response.

Programed learning is being applied to a number of subjects in
both educational institutions and in industry, but only limited safety
applications are availableprimarily because of the cost of de-
veloping the programs and of the desire to apply the material to
specific operations and local situations.

Methods of presenting program materials include simple books,
self-instructional texts, and different types of teaching machines
which may use slide projectors, sound tapes or records, and var-
ious response buttons.

25
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EDUCATIONAL PRINCIPLES
We learn skills by doing
We remember best what we learned last
Remember better by repetition
Easier to learn subjects for which we have aptitudes
Different learning speeds

SO WE MUST
a Motivate the learner
b Present deafly, step by step
c Tie new information to previous learning and knowledge
d Stimulate understanding
e Adapt to individual abilities
f Check accomplishment
g Retrain when necessary

In summary, there are certain educational principles which can be
applied to safety training:

1 We learn skills by doing. While one can obtain knowledge of
how to do something by reading, seeing pictures, or watching
someone else do it, he must do it himself to obtain the coordina-
tion, timing, etc., necessary to full learning.

2 We remember best what we learned last. Since most people
have had little or no safety training, they are more likely to remem-
ber new safety information than work methods learned 30 years
ago.

3 Remember better by repetition. The use of various examples
to repeat the principle or method being taught helps the learner to
retain the information.

4 It is easier to learn subjects for which we have aptitudes. While
trainees may not have or may not recognize aptitudes in relation
to safety, it is possible to make learning easier by tying safety into
their mechanical or mental aptitudes.

Different learning speeds. The recognition that trainees have dif-
26 ferent learning speeds is invaluable to instructors who must attempt
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to maintain interest of both fast and slow learners. One of the
prime advantages of programed learning is the opportunity for the
learner to pace himself at his own learning speed.

SO WE 'MUST

a Motivate the learner. It is necessary that the learner be moti-
vated with the desire to learn.

b Present clearly, step by step. It is important that the trainee
know each step in progressive information before the next step
is presented.

c Tie new information to previous learning and knowledge. Un-
derstanding and acceptance of the information is improved when
there is an obvious relationship between the new information and
that already possessed by the trainee.

d Stimulate understanding. The trainee may have no desire or
interest in learning about safety, so it will be necessary to provide a
stimulus through facts, figures, and examples so he will become
mentally conditioned to understand and accept the information to
be learned.

e Adapt to individual abilities. The information presented must
be within the range of mental capabilities and understanding of
the trainee.

f Check accomplishment. The progress of the trainee's learning
can be determined only by using planned checkpoints to evaluate
the extent of learning as a guide to continued presentation of ma-
terial.

g Retrain when necessary. Checks on accomplishment, through
tests, quizzes, or actual job performance, may indicate that the
trainee has not learned all of the presented information, or sufficient
information to continue without retraining in all or some aspects
of the training, and s'%/-,n ld be retrained.
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NEED FOR GUIDES

The development and preparation of instructor outlines or other
guides is necessary for orderly. .presentation, to encompass the de-
sired scope, and to make certain that material being presented is
most suited to accomplish the desired learning. Adequate prepa-
ration can result in the most efficient use of the time of instructor
and students, with a minimum of haphazard, off-the-cuff type of
presentation or lengthy discussions of side issues.

While this development and preparation may seem simple in
theory, it is complicated in doing and requires the time and effort
for a thorough job. The concepts of training principles must be
followed throughout the development to produce the utmost in
learning potential.

TWO AREAS INVOLVED

The two areas which are involved in this development are:
1 Outlines or Instruction Guides.
2 Mechanical Aspects of Instruction.
These are to be considered separately.

OUTLINES OR INSTRUCTOR GUIDES

Determine Subject Area
With the needs analyzed and the general area of instruction deter,
mined, the next step is to determine the specific subject area for
the training.

As an example, assume that it has been determined that accident
experience shows safety training is required. A listing of potential
subject areas could include: Housekeeping, Personal Protective
Equipment, Safeguarding Machinery, Handling Materials, Working
Surfaces, etc.
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Assuming further that it has been determined that there is a prob-
lem in getting some employees to use their Personal Protective
Equipment, this subject area may be chosen for the training.

Determine Scope

The decision as to the scope of the subject area to be covered in
the training depends on several factors, such as:
1 Demonstrated need.
2 Time available.
3 Total scope of the subject.
4 The specific information trainees are expected to learn.

Continuing the example: The subject area Personal Protective
Equipment might be separated into subsubjects: Head Protection,
Body Protection, Foot and Leg Protection, Hand and Arm Protec-
tion. The scope for the intended training may be limited to one sub-
subject, such as Head Protection, because of the number of head
injuries.

Expand Details and Compile Information

With the scope of the general subject limited, the next step is to
expand the details of the final subject. This develops the specific
information to be taught to the trainees and helps them to associate
the proper equipment with specific hazards, and identify the
equipment to be used.

It may be necessary to conduct research to develop, separate, and
classify information. Materials from articles, books, standards,
specifications, catalogs, as well as pictures and drawings may be
assembled to provide the basis for the development of training
guides and aids.

Establish Order of Progression

The material should now be organized into the order of progression
for the presentation most suitable for trainee learning, rather than
suit the desire or convenience of the instructor. This order may be
influenced by the extent of the hazards, complexity of devices, and
by relationship of subsequent information. If possible, each step of
the learning should be a further development of the previous steps,
and should at the same time lead into future steps. This may be the
process of going from the simple to the complicated or from dis-
cussion of-individual parts to the whole, complete device.

This factor of the training procedure is of such importance that it
should be given time and thoughtconsidering various possibili- 29
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ties where there seems to be equally important alternatives, and
attempting to critically analyze the expected pattern of understand-
ing of the trainees.

Determine Method of Presentation

Before proceeding further, determine the method of presentation
to be used in conveying this instruction to the trainees, so that the
material may be put together in the most practical and usable form.

Need for Instructor Guidance

Years of experience are required for an instructor to be able to
present a course, or even some subjects, without referring to some
type of guides. Even then, such instructors have memorized the
sequence of topics to be presented, or used some type-of visual
aids which provided the leads on subject material. Some instruc-
tors always use guides of some kind to make certain they follow
the proper sequence and include all pertinent points and informa-
tion. To the trainee, the instructor's use of guides may mean the
difference between "learning" and "being exposed to information."

Recalling the Human Mechanics of Learning (goals, motivation,
behavior, activation) and Education Principles (motivate, present
step by step, tie new information to previous, stimulate under-
standing, adapt to individual, check accomplishment, retrain when
necessary) shows that "learning" requires much more than the
presentation of a large amount of "information." Consequently,
to induce learning, the instructor can best accomplish this result
by the use of properly, thoroughly prepared guides developed from
the material previously assembled.

Format for Guides

The most convenient format for instructor reference is an "outline"
which contains the principal topics to be discussed: The Standard
Outline style may be used for this purpose, although it may present
problems to the instructor if he, attempts to visualize the main sub-
topics and keep track of specific details to be discussed.

The Instructor Outline style as used in this outline, containing key
points in the left column and discussion items in the right side, has
been widely accepted for its convenience, as well as its usefulness
in presenting necessary details.
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1 Set Up Broad Content Limits of Course

Get Clear Picture
of Coverage

EXAMPLE:

Scope Can Be
Broad or Limited

How Detailed
Coverage Shall Be

First step in planningset up broad content limits for
course.
"Frame of reference" or set of boundary lines within which
course should be confined.

If subject were Fire Protectiondecision 'would have to
be made whether to include:
1 Methods to prevent fires from starting.
2 Methods to limit fire spread.
3 Methods of extinguishment.
4 Cooperation with fire companies and own apparatus.
5 Disaster evacuation.

In example above, any one of the five topics could be
subject of course.

Course may cover only broad essentials or may cover
only a limited scope but go into great details. Decision
must be made before beginning outline.

2 Assemble List of Items in Course Content

Reasonably Complete Second step is to assemble a list of items or topics to be
covered.
Make list complete as long as topic is within broad limits
already set.
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List Determined
By Analysis
of Field

1 The list of items or topics will be determined by care-
ful analysis of the field to be covered.

2 Similar courses offered elsewhere are helpful.
3 Pertinent published material on subject should be

analyzed.
4 Personal knowledge and information from others in

field covered by subject should be sought.

3 Classify Items Into Homogeneous Group
Determine
Categories

Suitable categories are determined into which the various
items may be grouped for further study.
These categories can be determined by nature of items
and by reference to other similar courses.

4 Make Tentative Selection of Items
Selection Factors 1 Is item essential or is it something -nice to know"?

2 How frequently does this item occur in trainee's
activities?

3 Is item of such importance that it must be included
even though seldom used?

4 Is this an item that trainees would be expected to
know?

5 Can item be more effectively taught another way or in
another course?

6 Is item one over which there is controversy as -to
overall policy?

7 Is item one which can be taught with available equip-
ment?

5 Check Outline for Accuracy and Completeness
Requires Care

Completeness

32

This is a very important step. It is easy to overlook items
of importance.
Use may be made of a check chart.

Check items against other outlines for completeness.
Also against analysis of subject matter from texts.
Against any job analysis of subject which might be avail-
able.
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Accuracy It is of utmost importance that statements in an outline
be accurate.
Specifications or figures should be checked against latest
information available.
Never use old materials which quote figures until the
accuracy is verified. A note of the source should be in the
outline for quick reference where question might arise.
Where codes are source material, latest code should be
used.

6 Choose Suitable Instructional Units

Length Important The length of instructional units and amount included in
each unit will vary. Chief factors for determining:
1 As much homogeneous material as possible in a single

unit.
2 Length of class periods.
3 Training setting.
4 Degree of competence required. If mastery is desired,

it may be necessary to devote more than one period
to a unit.

5 Does course length permit duplicate sessions on a
unit?

6 What equipment is available?
1 7 How much do trainees already know about subject?

7 Arrange Course in Proper Order
Flow A good instructional cf.mse flows smoothly. It is easy for

trainees to follow thought.
Each step helps to set up the following step.

Factors in the 1 Make sequence logical.
Arrangement 2 Follow steps of analysis of subject.

3 Begin with easy and progress to difficult.
4 Begin with units commensurate to 'present knowledge

of trainees.
5 Be sure that no unit is placed so that it requires in-

formation or methods in later units.
6 Be sure that arrangement gives a well rounded con-

cept of the new materials.

33
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INTRODUCTION

Many Methods

Classifications

Selecting Method

LECTURE

Instructor Does
All the Talking

There are many methods of presentation of instructional
materials. Each is prepared to meet specific training prob-
lems.

But most can be classified into four general methods of
presentation:
1 Lecture.
2 Conference.
3 Classroom and discussion.
4 On-the-job training.

Each method of presentation is useful for certain pur-
poses, but may be of little value in attaining other
training objectives.
Whatever method is selected, it must be geared to the
objectives, and course outline must be consistent with
method.

Lecture method is where new information is presented by
an instructor who does all of the talkinghe performs.
demonstrations.

Trainee 1 Trainees participate only to the extent of t,:l.r.ing notes
Participation they watch demonstrations.

2 Usually outside reading is expected of trainees.
3 Written reports are frequently required.
4 Normally these are written examinations.

2



Principal Use

Limitations

CONFZRENCE

Conference Leader

Principal Use

Lecture methods are most useful for large groups where
discussion is impossible became of group size.
Specially useful where materials being presented are not
in books or printed form that can be readily studied.
Often useful in influencing or developing attitudes and
appreciation.

Lecture method is very limited in uselimited to two
kinds of learning:
1 New knowledge or facts.
2 Attitudes.
Useless where skills or involved understanding are in-
cluded.
Has great weakness in that while it may be interesting,
even entertaining, trainee is inactive and it is easy for him
to hear but not to understand.
Use of visual aids is also very limited in scope and must
be very carefully prepared to be of any use at all.

Training conferences find an important place in industrial
training programs. In this type of course,the trainees are
active participants. They not only discuss all the materials,
but assist in arriving at conclusions.
In some cases they may even determine conclusions.

The conference leader directs the course of the discussion
regarding the problem under consideration.
He does not set up conclusions that are to be reached.
Conference method might be conducted by a leader who
had even less knowledge of the problem than trainees.
He merely aids the trainees to reach decisions or to reach
or develop common understandings.
He guides discussion, helps keep the trainees on the
track, and summarizes the findings at appropriate points.
He may later prepare a report of the conference and make
it available to the trainees.

Conference is suitable for use only for small groups which
allow each person an opportunity for considerable par-
ticipation.
It is very useful in the development of common standards,
such as standard operating procedures.
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EXAMPLE

Limitations

CLASSROOM

Methods
Presentation

Principal Use

36

A plant with several garages, all repairing buses, should
use the same specifications on clutch-throwout bearings.
A conference could be used to come to a conclusion as to
the proper specification to use.
Conference leader might know nothing about clutches
and still be able to lead such a conference.

1 Group members must have previous knowledge of
the topics to be discussed.

2 They are very time consuming.
3 They have to be limited to very small groups.
4 Conclusions are frequently very difficult to arrive at

and they are often inconclusive.
5 Conferences are useful only where a skillful leader

is available.
6 Prepared outlines are of limited use.

Classroom presentation and discussion is a wLely used
method of instruction. One reason is its adaptability to a
wide variety of training problemsrange of ability in
trainees and equipment.
In this method the instructor presents new material by a
familiar four-step method, together with class participa-
tion and discussion.

Demonstrations of equinment may be made by oral
nresentationoral-visual aids, charts, blackboard or

`i actual equipment.
and other student references may be used as need-

ed or available. Topics for outside study may be assigned.
Reports thereon may be required, or the assignments later
discusse in class sessions. Test may be used to check
trainees' progress or accomplishments.

1 Useful for wide variety of content fields.
2 Adaptable to wide participation by trainees or to a

comparatively small amount, as conditions dictate.
3 Adaptable to wide range of trainee ability.
4 Individual attention can be given to those who need

t.
5 Is adaptable to a great deal of variations in size of

groupbut groups of less than 10 or more than 30
are not desirable.
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LEARNING NEW

IDEAS-ABILITIES-SKILLS

A

Need For Instructional Aids

Learning new ideas, abilities, and skills is accelerated through the
senses of seeing, hearing, feeling, and smelling. Wherever it is
possible to use more than one or all of the senses, trainees may
learn quicker, have a better understanding, and retain the informa-
tion longer than when only one sense is used. It is evident thin,
since lectures depend primarily on hearing, and programed instruc-
tion on "seeing," that a lecture-conference, vestibule, or on-the-job
presentation is better suited to the use of instructional aids which
involves more of the senses.

Seeing--The sense of seeing can be used more advantageously
than merely reading literature or looking at the instructor. Illustra-
tions, charts, visuals, demonstrations, actual equipment may be
used to permit the trainee to aid his visualization by seeing the in-
formation or movements the instructor is teaching.

HearingIn addition to hearing the spoken or recorded word, the
trainee may be permitted to hear actual or reproduced sounds
which may be of great importance to his learning. For example, it
may be desireous for him to recognize the sound and tone of a crane
signal or warning bell to identify and distinguish this sound from
other shop noises; to recognize the sound of an electric motor when 37
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it has attained operating speed; to recognize the sound of some
equipment or apparatus when it has completed its cycle or has
completed a certain operation; to identify beeps, squeals, or tones.
No amount of explanation, gestures, or pictures can substitute for
hearing such sounds

FeelingFor the trainee to learn some things, it is essential for him
to be able to feel the material or object. This includes temperature,
weight, shape, size, location, composition, and hardness. For ex-
ample, a person could look at an eletric d,Ei all day and not get
any impression of the weight, balance, switch action, vibration, or
torque. But, by actually holding and operating the drill and using
various size drills or disks, the trainee could understand and ac-
quire skill in using this equipment.

SmellingThere are many odors whici may be important in the
trainee's learning. Merely seeing or feeling certain chemicals or
compounds may not enable the trainee to ideltify them, but by
smelling, he can learn to distinguish or recognize many substances
because of their peculiar or characteristic odor. As an example,
gasoline, kerosene, and carbon-tetrachloride might look very simi-
lar, but could easily be identified by their distinctive odors.
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GOOD TRAINING All

1 Appropriate

2 Simple

3 Accurate

4 Attractive

5 Necessary

r4

Five characteristics of a good training aid are:

AppropriateThe aid should be appropriate to the points being
made and to tne groups or individual trainees. Training for carpen-
ters should show woodworking tools, rather than machinist's
tools; discussion of safe motor vehic!;::, handling in Florida would
not include snow tires and chains.

2 SimpleSimplicity might be described as showing the cover,
title page, or an excerpt, rather than the complete contents of a
book. The best technique is to isolate and illustrate (by words,
drawings, or pictures) the specific point or items that the student
is expected to learn.

3 Accurate--Accuracy is essential to proper learning. If the visual
aid depicts incorrect information (in contrast with intentionally
showing a "wrong way" for comparison), the stun 3nt wil te con-
fused and is likely remember the incormct :7' inaccurate infor-
mation depicted.

4 AttractiveAids ttko- :attractive to ,y,e or ear are more
readily accepted and rec-;.i...liered. The use of color, variations in
style, type faces, backgrounds, etc., can be combined with neatness
to make aids as attractive as possible.

2671
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5 NecessaryBe certain the aid is necessary to the learning de-
sired. Aids withouj a definite purpose or excess variations or ex-
amples are more likely to confuse than to train.

What Visual Aids Do

In general, visual aids are used to depict:

Symbols
Words
Figures
Graphs
Diagrams

Facsimiles
Pictures
R °alistic drawings

40



MECHANICAL AIDS TO INSTRUCTION

Blackboard

Charts
Pro jectuls
Slides

Filmstrips

Transparencies

"iovies

Blackboard

Photos
Sound Tapes

Demonstrations

Text Books

Study Guides

ChartsSheets
Exhibits

INSTRUCTOR'S NOTE: The instructor should set an
example by showing and demonstrating as many of the
types of equipment as can be made available.

To help the trainee use the senses in the learning process, various
types of mechanical aids may be used which will best aid and im-
prove his learning. There may be a tendency to put too much re-
liance or emphasis on mechanical aids, and to use them as the
instruction media rather than for supporting and reinforcing learn-
ing. It is doubtful that very much learning transferred to the job
would be retained from seeing a movie or a set of slides, even
though they were quite dramatic or shocking.

The blackboard (or a chart pad) can be most useful and effective
for making lists, simple charts, or sketches. Some instructors at-
tempt to use the blackboard as a substitute for more effective aids,
with less than r. isfactori results. When the instructor puts coin-
plicated mate di on the blackboard, the lapse in the learning proc-
ess caused by this interruption may cause the trainee to lose the
continuity and fail to learn we points being taught.
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Chart

Projectuals

Slides

Filmstrips

42

The use of the blackboard sh..Juid be purposeful and items to be put
on the black.ard should be included in the plan and guides for
the presentation.

Charts are previously prepared visuals, showing lists, diagrams,
or illustrations which supplement, explain, detail, or clarify infor-
mation being presented by the instructor. Having charts prepared
in advance permits showing information requiring drawings or
listings which would be impractical for blackboard pii*entation.
The number of items should be limited, and lettering should be of
sufficient size to be seen by all participants.

Projectuals are media projected on a screen by some type of pro-
jection device. There are numerous advantages in using these
which will be mentioned briefly under each type.

The most commonly used slides are 2- by 2-inch mounts of 35mm
film, which can be used in relatively inexpensive projectors. By
using a 2-inch projection lens, the instructor can show a large
screen-size picture from a diF*ance of 10 to 12 feet, making it pos-
sible for him to have the projector near his table or podium for
ease of operationand to overcome the problem of the sound of
the blower being in or behind the audience. Slides can made
with almost any 35mm camera under various lighting conditions,
as determined by the film speed and lens opening. A camera with
a 1.9 lens opening, and an ASA film speed of 125, can produce
acceptable pictures with elmost no light.

Advantages of slides:
1 Pictures of actual conditions may be used.
2 Slides may be interchanged or substituted.
3 The image may be held on the screen for any period of time.
4 The cost of slide preparation is relatively low.

Filmstrips are also made on 35mm film, but use only one-half the
size of the slide picture, resulting in two frames on a film that
produces one slide. Th:), pictures are taken with a movie camera,
although processing cc-Ipanies can make a filmstrip from a set of
slides. Usually, a script, record, or tape accompanies the filmstrip.
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Advantages of filmstrips:
Contains a standard or "canned" presentation with no variations.

2 Can be "spotted" to pick out certain illustrations for discussion
after the original presentation.

Transparencies

Movies

Photos

Transparencies are made of acetate specially treated to produce
colors and reproduce drawings, lettering, etc. They are shown on
an "overhead" projector, most of which are 5 by 5 inches, 7 by 7
inches, or 10 bv 10 inches.

Advantages:
1 Transparencies can be produced with a minimum of equipment.
2 Colors, overlays, and other techniques may be used to produce

a variety of effects.
3 By use of a polarizing device, simulated motion may be pro-

duced.
4 The instructor may mark, draw, or write, as on a chart or black-

board.

While movies are conducive to "passive" learningthe students
have no opportunity to participatethey may be used to provide
information fog later discussion. Too many movies invariably result
in too little learniri, so their use should be carefully woven into
the training procedures.

Advantages of movies:
1 Places, situations, actions not readily shown by any other

means may be shown in movies.
2 A scene may be brought to the trainees, where it may not be

possible or practical to take the trainees to the scene.
3 Actions, movements, and positions may be shown.
4 Motion may be slowed or stopped.
5 Many actions may be shown in a short period of time.

Where. actual situatiol conditions, rd. machines cannot be made
available, photos may be substituted. However, unless the pictures
depict the purpose intended, they may not show exactly what the
trainee Should learn, or the angle may be such that something im-
portant is obscured or difficult to see.

Advantages of photos:
1 There is not necessarily a time limit for studying the photo. 43
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Sound Tapes

2 As with movies, scenes may be brought to trainees.
3 Within limits, enlargements of the whole oi parts of a picture

(negatiw., may be made to show
4 Where color is a factor (such as with syrrjJols, pipe con:e,,ts,

color coding, etc.) color photos can give a fairly true ;:=i ;or
picture.

Sound tapes may be used as an instructional unit (as in a "better
listening" course, or as used in conjunction with slides or movies
in some programed instruction devices), as a supplement to other
verbal teaching (as in a language course), as a means of present-
ing sounds (warning bells, properly adjusted machine as con-
trasted with one which is out of c;.oi-.4). Where tapes are used with
projected material, it is important thht synchronization be perfect.

Advantages of sound tapes:
Inexpensive to produce.

2 Sounds obtained from industry, etc., can be reproduced in the
classroom.

3 Easil7 changed, edited.

Demonstrations

Text Books

44

Demonstrations, using actual equipment or working models,often
are necessary, especially where a skill is being taught. Demon-
strations may be used to show how equipment, tools, or ma-
chines are oper3tcd, the practical application of theories or
mechanics, layouts, construction, actions or reactions.

Advantages of demonstrations:
1 Actual, full-sized items may be used.
2 Where full-sized items are not practical, models may serve the

same purpose.
3 The trainee may be able to hold. feel, operate the item.
4 Greater understanding, knowledge, and experience may be ac-

quired than could result from visualization, verbal descrip-
tions, or other types of illustrations.

Where supplementary reading, study, and reference is required,
text books may be necessary or advantageous to extend the learn-
ing provided in the classroom or on the job. It is important that the
text books present information in accord with and; preferably, in
the same order as the presentations.



Study Guides

Study guides, consisting of specially prepared pamphlets, flyers,
essays, drawings, or photos, may be provided for additional data,
concentration, or supplementary to informaion given in the formal
presentation.

ChartsSheets

Exhibits

Charts or sheets, showing patterns, layouts, illustrations, plans,
procedures, listings, or other supplemental or supporting infor-
rnAtion, may be necessary to enforce or extend learning.

Exhibits of equipmer:/, charts, etc., can I., helpful to the learning
process if so designed and placed as to lend atmosphere and pro-
vide opportunity `or study or casual observation.
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EVALUATING TRAINING

Measure Requirements

Must Be Practical

Characteristics

ObjectiveSubjective

Direct Indirect

Intermediate Ultimate

a a a

There are many facets to the problem of evaluating safety training.
The fact ti at we are dealing with human behavior or the results of
)uman behavior, which are not necessarily constant, creates a
basic variabie that may not be measurable. As safety is not a sepa-
rate entity, but a combination of production and safety, attitudes
and safety, or mechanical or managerial skills and safety, it may be
difficult, or impossible, to evaluate the influence of 'safety training
in modifying behavior or contributing to the organizational goals.
Training in many other areas or subjects may be accompanied by
changes in process or machine, layout of the physical environment,
wage system, temperatures or ventilation, etc., which could have
equal or more influence on the ultimate production or behavior
than the safety training given.

Measure Requirements

Inasmuch PS it was determined, through the reasoning discussed
earlier, that training was needed, it now becomes necessary for an
evaluation to be made to determine if the training given was suc-
cessful, and whether or not the material or manner of presentation
needs changing. Evaluation probably will be required to justify con-
tinuation of further training. If the expenditures in time, money,

46 and effort result in little or no changes or changes which would
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Practicality

have come about. an,. Tray, it would be difficult tc justify the ;rain-
ing In the first place.

Consequently, the type and extent of evaluation should be wor',,,ed
out carefully. If the trainees were Given pretests before the training
to demonstrate their knowledge or skills posttesting may indicate
the extent of improvementespeci.ally if followed up with another
posttest 2 or 3 months later to measure retention. In any case, the
evaluation should be based on whet the trainees should !earn.

As an example: this course was intended to improve the knowledge
and skills of the participants so they would be capable of teaching
others how to instruct. The evaluation of this course would require
a followup to determine i the persons instructed can give pres-
entations which would meet acceptable standardsand would
result in their students working safely. What measures could be
used?

1 The number of persons you instruct?
2 The number of persons instructed by those you instruct?
3 Comparison of injury rates before and after training?
4 Comments of persons receiving training?
5 The personal evaluation of your presentation by your instructor?

Understandably, whatever the measures, they must be c.Aactical
within reach of obtaining information and with direct applica-
tion to the training conducted.

Characteristics of Measures

Some educational psycholJgists claim that there are several basic
characteristics or categories of training measures:

1 ObjectiveSubjective
An objective measure is derived from overt behaviorsuch as the
amount of work done in a specified time.

A subjective measure represents an opinion, belief, or judgment.

2 Di Indirect
A direct measure is taken from a person's behavior or the results of
his behaviorsuch as the manner in which he operates a machine,
or the number of units produced by the machine.

An indirect measure assesses the action of a person wnose be-
havior can be measured only by its influence on the actions of
otherssuch as a supervisor being measured by the housekeeping
or safe work practices of his employees.
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FILMED FROM BEST AVAILABLE COPY

(from Frame 26) 27

YOUR ANSWER: The most important advantage of this program is that
it allows me to progress at my own speed.

Yes, we know you are a busy person. This program is designed to allow
you to go as fast or as slowly as you need to go. If you understand cer-
tain parts quickly, you can rapidly advance to the next part. On the other
hand if you need to spend more time on a lesson, you can take as much
time as you need.

You're doing well! Continue to the next question, please, by going to
frame 30.

(from Frame 22) 28

YOUR ANSWER: This program was developed to squeeze a whole course
in teacher training into one short lesson.

Painfully, you are partially right. We cannot expect to offer you every-
thing you need to know to be good instructor, but we are attempting to
give you a plan of action to use right now when you need it the most. You
know your subject matter, but teaching involves more than telling some-
one everything you know. Think how many classes you slept through while
the teacher droned on and on.

There is a better answer which more adequately describes the purpose of
this program. Return to the original frame 22 and select the correct
answer.
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(from Frame 30) 29

YOUR ANSWER: I expect to learn from this program what the Federal
Government is doing with my money lately.

If this is the purpose of your taking this lesson, we hope you will be
pleased. We hope, too, that you will take advantage of this opportunity
to invest your money wisely by getting all that you can from this program.
As you're taking this program, you might remember the advice of a poor
mother to her son dining at their rich uncle's home. The child was timid-
ly serving his plate with one small chicken leg when the mother leaned
over and whispered, "Eat, child, eat! Heaven knows when you'll get any
more!"

When you choose the correct answer, you do not have to read a sermon .
Rest easy that your money is being spent wisely, and return to frame 30
to select the correct answer.

(from Frame 27) 30

What do you expect to learn from this program?

Nothing of any consequence.

What the Federal Government is
doing with my money lately.

How to use the 4-Step Method of
instruction.

FRAME NO.

23
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(from Frame 30)
31

YOUR ANSWER: From this program I expect to learn how to use the 4-
Step Method of Instruction.

Congratulations! Now that you have demonstrated that you are ready to
proceed, we will get down to business. Our first task will be to learn the
steps of preparation necessary before you actually teach.

You may now proceed to the second lesson in this series, Module 2 of
"The Four-Step Method of Instruction."
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1

Teaching may be compared to a trip such as Mr. Bright is about to take.
Before the trip actually starts. he must make plans. 1) He must divide
his trip by deciding the places tic wishes to stop. just as you must divide
your course into lessons and each lesson into steps. 2) He must decide
what he wants his passengers (trainees) to learn at each stop, just as you
must decide what ,-...bu want your trainees to know or be able to do at the
end of a lesson. 3) He must decide how much time he needs to spend at
each stop, just as you must decide how much time to spend on each les-
son. 4) He must make a check list of the equipment ne needs to take with
him, just as you must list and determine what aids, materials, tools, and
equipment you will need for each lesson. 5) He must route his trip
choosing the shortest route and the best roads, just as you must decide
how you will go about teaching each lesson so that every trainee will
learn. Putting this in the "trade language" of an instructor, you would
say he must:

1) Break down the teachiLg job (divide the course into lessons and
each lesson into steps and key points).

2) Decide upon objectives (decide what the trainee should know and
be able to do at the end of each lesson).

3) Prepare a timetable (decide how mucn time to spend on each
lesson).

4) List tools, equipment, aids and materials.

5) Choose the best methods to teach this lesson (decide how to teach
each lesson so that every trainee will learn).

In addition, you can add to the task of planning:

6) Arrange the work area as the trainee will use it in actual perfor-
mance of the job.

GO ON TO THE NEXT PAGE
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(frame 1 continued)

When the instructor goes through these steps, what would we say he is
doing?

FRAME NO.

Preparing his trainees to learn 3

Making lesson plans 6

Getting his classroom ready for 10
the trainee

Ad ...Jo5



(from Frame 6) 2

YOUR ANSWER: "Check the tires" is not a step.

Let's look at the definition of a step again. "A STEP is a significant
action which advances the job or operation toward completion." Remem-
ber, our operation is "Getting the bus ready." If a step is classified as
an ACTION which helps you get the job done, you should ask yourself,
"Is checking the tires an action?" It is something that you do, isn't it?
It is one action which helps you complete the task of getting the bus ready
for the trip, isn't it? Then you must conclude that it is a step.

When you return, ask yourself of each answer choice, "Is this an action
which, when completed, will help me finish the job of getting the bus
ready?" Another clue is that steps usually begin with a command like
"check, " "make," "hit," "take," etc. Now you are ready to make another
selection. Turn back to frame 6.

(from Frame 1) 3

YOUR ANSWER: When the instructor goes through these steps, we would
say that he is preparing his trainees to learn.

As you recall, we were comparing your teaching task to a trip. The
second sentence of the last frame st,;tes, "Before the trip (class) actually
starts, ...." This tells you that what follows takes place before the in-
structor actually meets with the trainees. You must know what you are
going to teach, how you wish to teach it, and so on, before you ever see
the trainees. You do not wait until the train is ready to leave the station
before you pack your clothes, do you? Teaching, like anything of impor-
tance, requires careful planning. Preparation of the trainees takes place
as the first step in the instruction itself. Planning involves only the in -
structor. We are not saying that these plans cannot be changed after the
instructor meets with the trainees. What we are suggesting is that the
instructor have a flexible plan to follow so that he won't be jumping into
the lesson blindfolded.

Re-read, if necessary the material in frame 1 before making another
selection.



(from Frame 6)

YOUR ANSWER: "Cneck the brakes" is not a stela.
4

What do you do when you get your car ready for a long trip? You go
through several steps, don't you? You are trying to make sure that your
car will be in safe working condition. If you were to write down the things
you wanted to fig to make sure nothing wzs forgotten, wouldn't you include
"Check the brakes" on your list? Of course! Unless you do include thisstep, the job of getting the car ready would not be completed, would it?
Your failure to ready your car in this respect might prove to be danger-
ous and even fatal.

When identifying or writing the steps necessary to follow in completing a
job or operation, you might remind yourself that steps tell you to do
something. They usually beg-in with a command like "check, " "take,""put," "hit," etc.

Keeping these points in mind, return to frame 6 and make the correct
response.

(from Frame 7) 5

YOUR ANSWER: Number 1 is a key point.

Number 1 reads, "check the lights." It is listed under STEPS, so let'stest to see if it is a step. Does it begin with a command? Yes, it tells
you to check the lights When you complete the action of checking the
lights, willyou have furthered the task of getting the bus ready? Certain-
ly, so it passes the test for a step.

Let's try an exercise to help you recognize steps. We all go through a
ritual at bedtime of putting the house in order for the night. This, then,
we will call our OPERATION. What are some of the things you do in order
to complete this operation ? Your list may look like this:

1. Put out the cat.
2. Lock the doors.
3. Turn out all the lights.
4. Raise the bedroom window.

Your list could vary somewhat, but it should be similar. It is a list of
things to do. Each item begins with a command--"Put, " "Lock," "Turn,"
and "Raise." Each one is a STEP toward completing the operation of
putting the house in order.

Put each part of the job breakdown to the proper test before making
another selection. You may even want to read the explanation again. Re-
turn now to frame 7.



(from Frame 1) 6

YOUR ANSWER: When the instructor goes through these steps, we would
say that he is making lesson plans.

Correct! All six of these steps must be followed before the instructor
ever meets with his class to begin a lesson. Each is very important, so
we will discuss each one briefly before we actually begin to atudy the
"Four-Step Method."

Mr. Bright's trip will be much easier to take because he is making care-
ful plans. Let's see how he carries out each step and compare his task
with the job you have ahead.

The first step is to break down the job. As an instructor, this means that
you first divide the course into lessons. You then divide the lesson into
steps and key points. A step is a significant action which advances the
job or operation toward completion. The word to remember here is
ACTION. Let's look at an example:

If you were breaking down the job of a batter on a baseball team,
what would be the first step? What action must he complete
first? He would choose a bat, wouldn't he? This is a significant
action which advances the job, isn't it?

GO ON TO THE NEXT PAGE.



(frame 6 continued)

Now let's see how Mr. Bright is coming with his breakdown. The first
job he has chosen to break down is "Getting the bus ready for the trip."
Below is a list of things. Which one is NOT a step?

FRAME NO.

Check the tires 2

Check the brakes 4

Examine the engine 8

Spark plugs should not be
touched while the motor
is running

12

JOB: Getting ready for the trip OPERATION: Getting the bus ready

STEPS KEY POINTS

1. Check the tires

2. Check the brakes

3. Examine the engine

4. Spark plugs should not b'
touched while motor is
running

439



(from Frame 12)

YOUR ANSWER: The following would be a good key point for the step,
"Insert the pencil into the sharpener": The pencil
should be inserted as far as it will go without breaking.

Very good!' Distinguishing between steps and key points is not easy, but
you are doing some good thinking! Now look at the exercise below. A
step and two key points are listed on a job breakdown sheet, but they are
not listed correctly. Examine the exercise carefully:

JOB: OPERATION: Disassembling air cleaner

STEPS KEY POINTS

1. Clamps at the botton of the a. Remove the air cleaner from the
air cleaner must be loosened. car.

b. If you have the oil bath type, you
should now pour away the dirty
oil.

GO ON TO THE NEXT PAGE.



(frame 7 continued)

How can you tell which sentences are steps an key points ?
First of all, ask yourself, "What, is the OPER ant to break
down into steps?" You look and find that i ,,Alioling an air
cleaner." You can then find the sentence that is oy asking yourself
the first thing you must do to disassemble the air cleaner. Of Course,
you remove the air cleaner from the car. This STEP has been listed as
part "a." under KEY POINTS. In your mind, erase this sentence and list
it as part "1." under STEPS. Now find the key points for this step by
asking, "What is the BEST WAY to remove the air cleaner?" Part "1"
listed under STEPS answers this question, doesn't it? Of course you
must loosen the clamps at the bottom of the air cleaner so you can re-
move it! Mentally erase this sentence and put it as part "a." under KEY
POINTS. Is there another sentence that tells you the best way to remove
the air cleaner? Certainly, part "b." under KEY POINTS tells you some-
thing else important to remember in removing the air cleaner. It, too,
is a KEY POINT, and it is listed correctly!

Let's see how Mr. Bright is coming with his breakdown of the job, "Getting
the bus ready." Examine each part carefully and decide if Mr. Bright has
identified steps and key points correctly:

STEPS KEY POINTS

1. Check the lights a. One person should work switch while
another observes lights.

b. If light is out, it is best to go ahead
and replace bulb.

Which of the following is the best analysis of this part of Mr. Bright' s
job breakdown?

Number "1." is a key point

Parts "a" and "b" are steps

This part of Mr. Bright's job
breakdown is correct

FRAME NO.

5

9

13



(from Frame 6) 8

YOUR ANSWER: "Examine the engine" is not a step.

Steps tell you something you must do to complete a job or operation. What
are you told to do to the engine? Examine it! Will "Exami. e the engine"
help you to make sure that the bus is ready for a trip? Of course, assum -
ing that you know what you should look for.

Let's look at some other steps. Suppose you want to break down the job
of using a ruler to measure a piece of paper. What might some of the
steps be? Look at these possible steps below 'and decide which one is
NOT a step.

1. Turn the ruler so that the lowest number is on your
left and the highest, on your right.

2. Turn the paper so that one edge is facing you.

3. The paper should be lying on a perfectly flat surface.

4. Place the ruler on the paper.

All of the sentences above except one tells you to do something. They are
the steps. One sentence suggests something that will make the step easier
to do. It is not a step. Which sentence is this? You have probably dis-
covered by now that it is sentence #3. All the other sentences begin with
a command (another clue) such as "turn" and "place."

Using what you have learned from this example, return to frame 6 and
make the correct response.

302



(from Frame 7) 9

YOUR ANSWER: Parts "a" and "b" are steps.

To refresh your memory, let me list "a" and "b" again for you.

a. Someone to work the light switch- wt you observe would
be the best approach.

b. If light bulb is out, it is best to gu ahead and replace it

Keeping in mind that the operation is "Getting the bus ready," ask your-
self if part "a" helps to further this operation. It doesn't even make
sense, does it? There is something that is not made clear by this state-
ment. It couldn't stand by itself as a step. Just to make sure, check to
see if it begins with a command. No, it begins with the pronoun, "Some-
one." It must be a key point, then. Put part "b" to the same test. I
think that you will have the same results.

Suppose you were trying to teach a child to put his shoes on. The first
step would be, "Put the right shoe on the right foot." To adults, this
would be easy; we know our left from our right and know which shoe is
for the left foot and which for the right. A child, however, would need
some KEY POINTS to help him do the step right. Can you think of a key
point that will help him? If the child is right-handed, one key point might
be:

a. Your right foot is on the same side as the hand you hold your
pencil with.

b. The right shoe curves the same way that your right foot does.

Both of these give information that helps to carry out the step. They are
"keys" to making the step work.

Return now to frame 7 and see if you can answer the question correctly.

90')
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(from Frame 1) 10

YOUR ANSWER: When the instructor goes through these steps. we would
say that he is getting his classroom ready for the
trainees.

This is only part of the instructor's task before he begins instruction. It
is true that aids and materials that are going to be used to introduce a
lesson should be on display attractively, OR in the case of a skill lesson,
the tools and equipment ^hoild made available and the work area
arranged as it will be ), _e actually gets a job. What will you
teach first? What specifically do you want the trainee to be able to do at
the end of a lesson? -How long do you expect the lesson to last? What
aids, tools, and equipment do you expect to need to teach this lesson?
Which teaching methods do you think you should use to get the instruction
over to the trainee best? All of these questions should be answered satis-
factorily ON PAPER before the class begins.

There is a better answer for this question. Return to frame 1 and select
this response.



(from Frame 12) 11

YOUR ANSWER: The folloMng would be a good key point for the step,
"Ins, rt the pencil into the sharpener": Turn the crank
on t light side of the sharpener.

Stop and think a momen fey points give you information to help you do
a step, boeb "Turn the crank on the right side of the sharpener" tell you
anything that will help yiptl insert the pencil correctly, safely, efficiently,
or accurately? As a nii4ttei, of fact, how could you classify "Turn the
crank.... "? Isn't that the next thing you do after inserting the pencil?
Isn't it an action? Does" t it begi.i with a command? It fits all the tests
for a step, doesn't it?

To help Yoh understand key points, let's try another exercise. Taking the
step "Turn the crank CO the right side of the sharpener" think of some
key Points that might be used here. Keep in mind that key points are the
KEY to doing the step eOrreQtlY, safely, efficiently, or accurately. Which
one of the following would NOT make a good key point for this step?

a, The crank "old be turned clockwise.

b. The pencil should be held firmly but not pushed.

c. Withdraw tyre pencil slowly.

d. Turning the crank too fast may result in a broken
lead.'

One of the choices above is a step. Rather than telling you how a step can
best be performed, it tells you the next action to take in order to com-
plete the job "Sharpening the pencil." You probably already realize that
part "c" is the step. 11.1 the rest tell you how you can best perform the
step, "Turn the crank.. - Return to frame 12 now and make the correct
respon0e.



(from Frame 6) 12

YOUR ANSWER: "Spark plugs should not be touched while the motor is
running" is not a step.

Excellent! You examined each choice after reading the explanation care-
fully and came to the conclusion that this sentence does not tell you to do
something. It is actually warning you not to do something, isn't it?

This kind of sentence in a job breakdown is a KEY POINT. Steps tell you
what to do in order to complete a job. KEY POINTS give you pointers that
help you do the step correctly, safely, efficiently, or accurately. Each
step may have several key points. Let's take another step and decide
upon the key points for it. The step is, "Check to see if the oil is low."
You ask yourself, "What do I need to know that will help me check the oil?"

Here is a list of key points you might include.

a. Dip stick must be pulled completely out, wiped, re-
placed in holder, and pulled out again to read.

b. Indicator of amount of oil is on the end of the stick.

c. Oil need not be added unless indicator is at or below
the "ADD" mark.

Safety is always a key point.

GO ON TO THE NEXT PAGE
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(frame 12 continued)

Now let's see how well you understand key points. Suppose you were do-
ing a breakdown on sharpening a pencil. The first step would be, "Insert
the pencil into the sharpener." Which of the following would be a good
key point for this step? Remember a key point tells you the best way to
do a step.

The pencil should be inserted as far as
it will go without breaking.

Turn the crank on the right side of the
sharpener.

FRAME NO.

7

11

Withdraw the pencil from the sharpener. 14

JOB OPERATION: Sharpening a pencil

STEPS KEY POINTS

1. Insert the pencil into
the sharpener.



(from Frame 7)

YOUR ANSWER: This part of Mr. Bright's job breakdown is correct.

Excellent! Now that you have learned how to break down your course into
lessons and your lessons into steps, you are ready to learn the next phase
of planning--setting the goals for each lesson. Your reaction to r
be, "But I already have my goal; I'm going to teach my trainees how tc.

old (01 whatever your trade may be)." This is true but how do you know
that each lesson will contribute to this goal unless you have individual
goals for each lesson. Having a goal for each lesson gives your instruc -
tion direction and provides the trainees with the opportunity to experience
success at short intervals throughout the course.

You may be asking yourself, "Just what is a goal in relation to teaching?"
There are several words that can be used for the term "goal." Whether
you say aim, goal, objective or purpos, they all mean essentially the
same--something toward which effort is directed. In other words, now
that you know what you're going to teach, y(ou must decide what you wish
the trainees to be able to do, what he will know, and what his attitude
should be after you have taught him.

Let's see how Mr. Bright is doing. He has divided his trip into tours.
What must he do now?

FRAME NO.

break the trip down

decide upon objectives

decide what he wants his trainees
to know and understand

INSTRUCTORS
LESSON PLAN

Su4TE GY
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(from Frame 12) 14

YOUR ANSWER: The best key point for the step "Inse:t the pencil into the
sharpener" is "Withdraw the pencil from the sharpener."

Remember, a KEY POINT tells you the LPJst way do a step. The best
way inF.ort a pencil into the sharpener (the step) would NOT be to with-
drav the pencil from the sharpfier, would it? Of course not! Actually,
what you have chosen as a key point is a STEP! It tells what you Do after
you insert the pencil, not the BEST WAY to insert the pencil.

Go 7.zi.r.:k to frame 12 and find the answer which tells you the BEST WAY to
insert. the pencil into the sharpener. This will be the KEY POINT for this
step

(front Frame 13) 15

YOUlt ANSWER: After Mr. Bright has divided his trip into tours, he
must break down the trip.

We!'il better review what is involved in breaking down the course. When
you_ start to teach, you have one main subject--carpentry, or the like.
YouL cannot teach all you want your trainees to learn about carpentry in
one session. It takes weeks, even months. It is necessary to divide your
subject into lessons. You would make the simplest topic the subject of
your first lesson. This lesson, then, you would break down into steps and
key mints. All of this is called breaking the course or lesson down.

Have you ever heard someone say the Rio Grande River? What he is act-
uality saying is the Grand River River! Actually, what this answer says
is that after Mr. Bright breaks down his trip, he will break down his trip!
Dividing the trip into tours is a part of Mr. Bright's whole breakdown of
the cmurs e.

Don't let wording fool you. Consider the meaning of each answer before
you make your choice. I am sure you can return to frame 13 and make
the c orrect response now.

2.69



(from Frame 22) 16

YOUR ANSWER: An instructor needs to make a timetable so that he will
be sure to finish the course on schedule.

You are correct! Like Mr. Bright, you have a limited time tofinish your
course. In order to give the trainee the things he needs to be a success-
ful tradesman, you have to cover many topics. Unless you make a time-
table, you can easily spend more time on some topics than necessary;
when you become pushed for time toward the end of the course, you will
tend to try to cram your trainees with all that you have not taught.

Do not get the idea that a timetable should be a rigid schedule to be fol-
lowed religiously. You may discover when you meet with your class that
their needs are not the same as you had anticipated. Some lessons may
take less time; some, more. You must remember, too, when making
your timetable, that therewill be necessary delays. Give yourself enough
leeway in planning your timetable to take care of slow learners, reviews,
and repetition of instruction.

What is the most important characteristic of a good timetable?

FRAME NO.

A good timetable tells you when you
need to stop, review, repeat instruc- 19
tion or try a diff erent method.

A good timetable holds the students
strictly to its schedule. 24

A good timetable must be flexible. 27



(from Frame 13) 17

YOUR ANSWER: After dividing his course into tours (units), he must de-
cide upon his objectives.

Excellent! Objectives tell just what you want a trainee to achieve with a
unit of work. They should tell you exactly what the trainee will be able
to do at the end of a lesson. Here are two objectives for a lesson on the
simple tools of carpentry:

1. The trainee will identify each tool and demonstrate
one use for each.

2. The trainee will understand the use of carpentry
tools.

The first objective tells what trainee must do to show that he has mas-
tered the lesson. It would be even better if the objective told how many
tools the trainee must identify and use,

The second objective isn't very good, is it? How will the instructor know
that the trainee "understands"? What good is "understanding" ii the
trainee cannot use the tools? When you prepare objectives, avoid words
like "understand" and "appreciate." Understanding and appreciation are
hard to measure!

Here are some more objectives:

Lesson Title Objective

Servicing Oil Bath Carburetor Air Trainee will be able to clean and re-
Cleaners place an oil bath air cleaner in 10

minutes.

Introduction to the Volt-Ohm-Milli- Trainee will be able to identify the 6
ammeter major parts of the VOM and tell the

function of each.

GO ON TO THE NEXT PAGE



(frame 17 continued)

Notice that these objectives not only say that the trainee will be able to
do. They also state some standards of performance: in ten minutes; the
six major parts.

Remember, your training objectives should always be stated in terms of
what your trainee will be able to do and how well he will be able to do

Which of the following is the best objective for Mr. Bright's tour of Mc-
Keeley Park?

FRAME NO.

Trainees will gain a total picture
of the facilities offered at the park
and will learn at least ten varieties
of plant life

Trainees will be able to list 3 va-
rieties of recreation and describe
in no more than 50 words the facili-
ties offered for each

18

22

Trainees will be able to use the
material they gather to complete 23

r.their projects on McKeeley Park

N
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(from Frame 17) 18

YOUR ANSWER: The fcllowing objective for Mr. Bright's tour of Mc-
Keeley Park is the best:

The trainees will gain a total picture of the facili-
ties offered at the Park and will learn ten varieties
of plant life.

Remember, you use your objectives as goals. They must be stated clear-
ly enough that you will be absolutely sure when your trainees have reached
the goal. Your trainees will expect you to be fair with them; they want
you to tell them what they must do to be successful learners. Does this
goal tell you or the trainee anything? What is a "total picture" of the fa-
cilities? How will you know when this "total picture" is gained? What
will the trainees need to do to demonstrate that they have "learned" ten
varieties of plant life?

It is easy to say in very 2: eneral terms what your goal is, but it takes a
little more thought to state exattly what the trainee will be able to do to
show that he reached your goal.

With these things in mind, return to frame 17 and select the correct answer.

(from Frame 16) 19

YOUR ANSWER: A good timetable tells you when you need to stop, re-
view, repeat instruction, or try a different method.

Your trainees' progress--not a timetabletells you,thete things. Time-
tables are guides. They cannot dictate the needs of your trainees. They
should be planned carefully enough that they provide for stops, reviews,
repetitions of instruction, or a variation of approach Vithmit :.:throwing
your time schedule completely off base.

When you meet with your trainees, you may want to change your timetable
to meet their needs. Time 18 important, but you cannot allow it to com-
pletely dominate each lesson. You cannot decide ahead of time where
your trainees will have trouble; each is an individual with individual learn-.
ing problems. You may know where your trainees are likely to have
trouble. This is the point in the timetable to allow ample time for ironing
out their difficulties.

There is an answer which best describes the most important characteris-
tic of a good timetable. Return, now to frame 16 and select that response .



(from Frame 13) 20

YOUR ANSWER: After Mr. Bright has divided his trip into tours, he must
decide what he wants his trainees to know and under-
stand.

To "know" or to '-'understand" are poor words to use to describe the in-
tended results of any training. It is easy to generalize about your goals,
but an effort must be made to state them in terms of what the student will
be doing to show that he "knows. "

With this in mind, return to frame 13 and make the correct selection.

(from Frame 22) 21

YOUR ANSWER. An instructor needs to make a timetable so that he will
spend no more time on one than another.

Think a moment. Do you think it would take the same amount of time to
teach someone how to hit a nail with a hammer as it would to teach him
how to construct a hip roof? You would not spend a week teaching him to
hit the nail just because it will take that long to teach him to construct the
hip roof, would you?

Timetables are necessary to keep from spending too much time on a
short, easy lesson or too little time on a long, involved lesson. Their
overall function is to make sure that the trainee is not left with only a part
of the training that he needs at the end of the course.

You are ready-to return now to frame 22 and make the correct response.



Cfrom Frame 17) 22

YOUR ANSWER: The following objective for Mr. Bright's tour of Mc-
Keeley Park is the best:

The trainees will be able to list 3 varieties of
recreation found here and describe in no more
than 50 words the facilities offered for each.

Yes, of the three objectives you were given, this is the only one that tells
you and the trainee exactly what will be considered successful perfor -
mance for this lesson.

Let's see how far we have come in planning to teach. We have broken our
subject matter down into lessons, and our lessons into steps and key
points. We have stated a precise objective for a lesson. We, then, kn,.,
what we are going to teach and exactly what we want the trainee to get.
from the lesson. We have divided the course in such a manner that we
start with the most familiar, easiest subject for the trainee to learn and
end our course with the most difficult lesson involving subject matter that
is unfamiliar to the trainee. We want to make sure that we spend enough
time on each subject and still finish the course on schedule. This is the
point in our planning when we need to make a timetable. A timetable is a
schedule which shows where the instructor hopes to be in a course by a
particular date.

CONTINUE TO THE NEXT PAGE



(frame 22 continued)

Timetables are necessary for trips, but why does an instructor need to
make one?

So that he will be sure to finish the
course on schedule.

So that he will spend no more time
on one lesson than another.

So that the trainee can see his pro-
gress in comparison to his class-
mates.
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(from Frame 17) 23

YOUR ANSWER: The following objective for Mr. 13 right's tour of Mc-
Keeley Park is the best:

The trainees will be able to use the material he
gathers to complete his project on McKeeley Park.

Compare your objectives to the goal post on the football field. Rules are
made to tell the football player exactly what the requirements are to makE
a touchdown. Would this be a good rule?

The football player must use the football to make a touchdown.

This wouldn't tell the player cr the referee what was required to make a
touchdown. The player would be at the mercy of the referee's decision
even though he thought he had done what he considered necessary to make
a touchdown. Look again at the objective you have chosen. Doesn't it
have the same weaknesses that the football rule has? It does not give the
the trainees or the instructor the line of direction for the lesson that good
objectives give. Trainees could interpret this objective one of a thousand
ways and go off on all kinds of tangents to try to reach'it. Then you, as
their instructor, would have the difficult task of deciding if the trainee
had actually reached the goal you had set.

You may re-read the material in frame 17 if you feel it necessary before
making another response.

(from Frame 16) 24

YOUR ANSWER: A good timetable holds the trainees strictly to its sche-
dule.

It would be simple to make a timetable for a class of robots. You know
that they are all alike, and all you have to do is to push a button to make
them respond the way you want. All you would have to figure into your
timetable is the amount of time necessary to push the right button! Each
trainee reacts in his own particular manner to learning. What appeals to
some may be boring and difficult for others. You can estimate the time
for each lesson, but you must leave room for change if change is neces-
sary.

Now you are ready to return to frame 16 and make the correct response .



(from Frame 22) 25

YOUR ANSWER: An instructor needs to make a timetable so that the
trainee can see his progress in comparison to his class-
mates.

Timetables are not designed to clock the trainee's progress. They tell
you, the instructor, how quickly you should move through the course, and
they help the trainee to pace himself so that he can keep up with the rest
of the class.

People learn at different speeds. One trainee will grasp a manual skill
lesson quickly because he is good with his hands. The same trainee may
move slowly through a related information 1Psson because he lacks con-
centration ability. For that reason, it is not wise to chart a trainee's
progress for view of the entire class.

There is a answer to this question. Return to frame 22 and select
the correct response.

(from Frame 31) 26

YOUR ANSWER: You can make sure that tools, equipment, supplies, and
materials will be on hand when you need them by having
a trainee in charge of them.

How will the trainee know what equipment, etc. , to have on hand for a
particular skill? You are the only one who knows exactly what you are
going to teach and how you are going to teach it. Only you can be the
judge of the tools and so on that will be required to teach a skill of your
trade. We are not saying that you should not give responsibility to your
trainees; after you have decided which tools, equipment, supplies, and
materials you need, you may have one or several trainees in charge of
making sure that these things are available when they are needed.

There is an answer which better responds to the question. Return now to
frame 31 and select that answer.



(from Frame 16)

YOUR ANSWER: A good timetable must be flexible.

27

Good! Remembering that you are in the planning stages of instruction.
you will want your timetable to allow room for change should you see the
need when you begin to instruct. It may be that the trainee will grasp
easily the very topic on which you planned to spend the most time. Spend-
ing extra time on a topic already learned just because the timetable de-
mands it would be like burning a cake just because the recipe said you
should cook it 10 minutes longer than was actually necessary.

Now that you have broken down the lesson, chosen objectives, and made
a timetable, you are ready for the next planning step--selecting aids and
materials. We will devote more time to this subject a little later. Right
now, the important point to remember is that you make a list of ALL
available teaching aids and materials on the topic that you are planning to
teach. Teaching aids and materials include textbooks, manuals, reference
works, workbooks and study guides, programmed lessons, display aids,
projected aids, three-dimensionaids, audio aids, and assignment sheets .

By this point, you are probably asking yourself why you should list ALL
aids and materials on this subject. You will not want to use them all, but
you do want to use the best of those available. Before you actually teach
the lesson, you will need to preview each aid and material. Having a list
in advance will save you from thumbing wildly through materials the day
that you need them. It's like having a list when you go shopping; you save
about half the time because you know what you're looking for.

CONTINUE TO THE NEXT PAGE.
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(frame 27 continued)

What is the first step you take in pl2nning to use aids and materials?

FRAME NO

28

31

33

Preview all aids and materials that
might be used.

Make a list of all aids and materials
that knight be used.

List only aids and materials that you
are sure you can use.



(from Frame 27) 28

YOUR ANSWER: The first step you take in planning to use aids and ma-
terials is to preview all aids and materials that might
be used.

Previewing aids and materials certainly is a very important part of plan-
ning to use them. The first step you take, however, makes this step eas-
ier. There may be dozens of aids and materials that you might possibly
wish to preview. Tying colored strings on your fingers to remind you of
each might become awkward, and you would probably run out of colors.
Instead, you make a simple list that you can use to refresh your memory
and to check off those that you find unsuitable.

Return to frame 27 and think before you make your next answer response.

(from Frame 31) 29

YOUR ANSWER: You can make sure that tools, equipment, supplies, and
materials will be on hand when you need them by keep-
ing all of them on hand in the classroom.

It would be physically impossible to keep all the equipment, tools, ma-
terials and supplies for a whole course on hand in the classroom at all
times. Your room would become a storage area instead of a learning
area. The equipment, and so on, that you need for one particular lesson
should be on hand in the classroom when you need it, but how can you be
sure that you will remember all pieces of equipment on the day that you
need them?

The answer to this question is your clue to the correct response. Return
to frame 31 and find that response.



(from Frame 35) 30

YOUR ANSWER: The method that we have discussed which is completely
dominated by the instructor is demonstration.

Sometimes this is true, but it is not a hard-and-fast rule. It is best to
allow a trainee who has a good understanding of the skill to carry out the
demonstratiOn. A class is much more attentive when one of its peers is
part of the teaching situation. You, as the instructor, add variety to the
class activities to involve as many of your trainees in the Leaching activ-
ity as possible. Because the trainees speak each other's "language,"
they may be able to get the idea across better than you. You enrich the
learning of the trainee who teaches, too, for there is no better way to
learn than to try to teach what you know to someone else. There is some-
thing about putting knowledge into your own words and actions that makes
it uniquely yours.

You are on the right track. With this hint you should be able to return to
frame 35 and select the correct response. Look for the method which
involves only the instructor in the teaching situation.



(fror. Frame 27) 31

YOU7 ANSWER: The first step you take in planning- to use aids and ma-
terials is to make a list of all aids and materials that
might be used.

Yes.! This is your shopping list, and when you go to preview aids and
materials you will know exactly what you are looking for. You will be
assured of hawing the most complete selection of aids and materials on
the topic, too.

In teaching a skill, another list is necessary in your planning. You should
make a careful list that includes all the equipment, materials, supplies,
and tc is necessary to perform the skill. With this list in hand it will be
easy to make sure that you and the trainee will have within reach every-
thing you need to perform the skill. You will not have to fumble and
search during the class period for the things you need.

How can you be sure that tools, equipment, materials, and supplies will
be on hand when you need them?

FRAME NO.

Have a trainee in charge of them. 26

Keep all of the equipment, materials,
tools, and supplies on hand in the 29
classroom.

Make a check list of equipment, etc. 35
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(from Frame 35) 32

YOUR ANSWER: The method that we have discussed which is completely
dominated by the instructor is role playing..

This is the one method of the five we have discussed that is anything ex-cept instructor centered. Role playing consists of having trainees act out
a part. This play may be written ahead of time by a committee of trainees
or may be spontaneous. All involved in this method learn. The traineesacting out the parts "become"the people they are pretending to be. Their
understanding of the situation is increased because they actually thinkfrom the point of view of their characters. Because they are made thecenter of attention, they will not easily forget what they have learned.The trainees who watch,see the information in a different light. The dullpages of printed material become interesting and vivid because the train-
ees see the facts come to life. The beheading of Marie Antoinette doesn't
mean much to us today. Most of us probably don't even remember whenshe lived or why she was guillotined. If we had actually seen the bladedrop to her neck, however, the incident would have been engraved on ourmemory.

Anytime trainees are involved in teaching, the class will be more atten-tive. A method such as this one leads logically into the group discussionmethod, too.

As you can see, this method can involve a number of trainees and can
lead to a method in which all trainees can participate. If you need to, re-read the material on frame 35 before making another response.



(from Frame 27) 33

YOUR ANSWER: The first step you take in planning to use aids and ma-
terials is to list only those that you are sure you can
use.

If it were possible to do this, it would be fine. There will be new aids
and materials relating to your topic that you should have on your list,
Even aids and materials that you do not think you will use might be added
to your list. At this point in your planning, anything that deals with your
subject should appear on your list. The weeding out of "undesirables"
takes place when you preview. In this way you can weigh the value of
your aids and materials against each other and come out with the very
best selection available.

Return now to frame 27 and make the correct response.

(from Frame 39) 34

YOUR ANSWER: Mr. Bright should plan to use group discussion and di-
rected activity.

These methods might be very effective for teaching this lesson, but can
you be sure that they would be? What do you base your choice upon?
How can you limit this lesson to these two methods? Isn't there some
information lacking that would help you make this choice. Of course,
there is! You are not told what Mr. Bright wants his trainees to learn
about Mc Keeley Park. Only he knows what the objectives for his lesson
are, and, therefore, only he is qualified to choose the best methods for
reaching these goals.

Attention to the underlined cues in the original frame will help you in
mak_ng the correct response. You may return now to frame 39.



(from Frame 31) 35

YOUR ANSWER: You can be sure that tools, equipment, supplies, and
materials will be on hand when you need them by mak-
ing a check list for each lesson.

Good! This is the mark of a well-organized instructor. Trainees recog-
nize this quality in their instructors, and it gives them a sense of con-
fidence.

Your next planning strategy is to select the methods of instruction that
will be best for this particular lesson. The five main Methods are demon-
stration, role playing, group discussion, directed activity, and lecture .
Demonstration consists of a display accompanied by a complete descrip-
tion of the process involved--a kind of "show and tell." This method is
usually instructor-centered, but may involve a trainee who shows mas-
tery of the skill. Role playing is a learning situation in which the trainee
acts out a given set of circumstances. This method is successful be-
cause it draws the trainees into the study. It causes those who are act-
ually involved in the acting to "live" the experience. It keeps the interest
of those who observe the performance because they are eager to see what
their classmates will do. This method may be used effectively in teach-
ing information lessons. Group discussion is a method in which thought-
provoking questions are asked in large or small groups and discussed
freely until some conclusion is drawn. The discussion may be led by the
instructor or by an advanced trainee within each of several groups. This
method gives the trainees an opportunity to participate in the learning
situation; in small groups, it helps to draw timid trainees into the con-
versation. Directed activir is instruction by which the trainee is put on
his own with a given task (such as a work book or project), but receives
guidance from the instructor. This method gives the instructor the op-
portunity to work with individuals and to see where possible weaknesses
lie. Lecture is the teaching method in which the instructor delivers a
speech or discourse on the lesson. This method is useful in reviewing or
summarizing a lesson on related information.

Which of the methods we have discussed above is always dominated by the
instructor?

FRAME NO.

demonstration 30

role playing 32

group discussion 36

directed activity 37

lecture 39
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(from Frame 35) 36

YOUR ANSWER: The method that we have dise'ussed -vhich is conpletely
dominated by the instructur p discussion.

The very name of this method should tell yr2:: that it is not instructor
dominated. Group discussions should involve as many of the trainees as
possible and may be led by the instructor or by a trainee. Breaking the
class into several small groups allows a student iron l each group to lead
the discussion; trainees who would not normally participate in large class
discussions are given an opportunity to speak.

Group discussions involve everyone if they are handled correctly. You
must, therefore, return to frame 35 and look for a better response to the
question.



(from Frame 35) 37

YOUR ANSWER: The method that we have discussed which is always dom-
inated by the instructor is directed activity.

Both the trainee and the instructor dominate this situation. The trainee
is involved in teaching himself by means of workbooks, assignment sheets,
or projects. The instructor, then, has a chance to watch the trainee's
progress and help him if he becomes confused. This method allows the
instructor to work with individuals who need added instruction and lets
the quicker trainees go on at their own pace.

As you can see, the individual trainee and the instructor share the teach-
ing task in the execution of this method. There is, then, a method which
is completely instructor-centered that you must find. Return, now, to
frame 35 and select that method.
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(from Frame 42) 38

YOUR ANSWER: The most important point for Mr. Bright to remember
in completing this phase of his planning is to arrange
the area the way the trainees must use it in performing
the job.

Good! A doctor, regardless of his knowledge of surgery, could do little
good without the proper surgical tools and a patient. His work area must
be properly arranged, too, so that everything he needs will be right at
his fingertips. He cannot afford to run wildly around the operating room
looking for a clamp while his patient bleeds to death! Proper arrange-
'ment of the work area may not be a matter of life or death in performance
of your skill, but teaching your trainees the proper, most efficient method
of performance is necessary. It will be too late to try to teach them
proper arrangement of their work area after the course is half way to
completion. They will haye already learned correctly or incorrectly
from observation since the first day of class.

Now just a few words about preparing to use teaching aids. It is just as
important to prepare for the use of aids and materials as it is to prepare
to teach. At the beginning of your planning, you broke your course into
lessons and your lessons into steps. These steps represent the points
that you plan to teach. They will serve as a guide to you in selecting
teaching aids and materials. No aid or material should be chosen without
deciding which teaching point you wish this aid or material to help teach.
Remember, you can use a variety of materials and aids to help teach one
step; no one aid or material should attempt to teach all of a lesson or
even all of a step! Teaching aids and materials are things that help the
instructor do his job better, not things which replace him.

CONTINUE TO THE NEXT PAGE



(frame 38 continued)

Mr. Bright's first lesson is on Mc Keeley Park. If his first step is "Give
an overview of the park's recreational facilities, " what should his re-
action be to a color movie he has just found entitled, "A Summer at Mc-
Keeley Park"?

He should plan to use it to
teach this step, for it would
give a good overview for the
study.

He should not plan to use this
film to teach this step.

He should list the film for
consideration.

FRAME NO.

40

41

45



(from Frame 35) 39

YOUR ANSWER: The method that we have discussed which is always
dondinated by the instructor is the lecture method.

Correct! In the other methods, there is room for trainee participation
and activity if you so desire, but the entire teaching situation is centered
around the instructor when he uses the lecture method.

Now that you know what the methods of instruction are, your next concern
is how to use them. The first cue is to use a variety of methods to teach
one lesson. We human beings do not function well on a diet of nothing but
starches. In order to grow properly, we must have meats, starches,
vegetables, and fruits. There are times when our body needs more pro-
tein for growth; when we are active we need the starches for energy. Be-
cause we do not know which our body needs the most on certain days, we
eat a balanced diet. Because you, as the instructor, do not know which
method will meet the needs of every trainee and because each trainee has
different needs, you must plan to use several methods to teach a lesson.
The second cue is never to overuse one method in your teaching. Suppose
you enjoyed strawberry shortcake. How long do you think it would take
you to become sick of the sight of strawberry shortcake? If you like lec-
tures and decided to use at least one for every lesson, how long do you
think it would take your trainees before they said to themselves, "OH,
NO! Not another sermon!" and changed stations on their mental radios?
The following statistics are a cue to choosing methods and aids and ma-
terials:

We retain:

GO ON TO THE NEXT PAGE

10% of what we read

20% of what we hear

30% of what we see

50% of what we see
and hear
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(frame 39 continued)

When we are combining methods, we should keep these statistics in mind
to make sure that we present the lesson in the manner most meaningfu'
to the trainee.

Mr. Bright is planning the methods he will use in teaching the lesson on
Mc Keeley Park. Which of the following courses of action should he take?

FRAME NO.

34
Plan to use group discussion
and directed activity.

Plan to use several methods. 42

Plan to teach by demonstra-
tion, for the trainee will have 43
50% retention.
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(from Frame 38) 40

YOUR ANSWER: Mr. Bright should plan to use the movie entitled "A
summer at Mc Keeley Park" for it would give a good
overview for the study.

Keep in mind that the step is, "Give an overview of the park's recrea-
tional facilities. " By saying that he should plan to use the movie, you
are taking for granted that the film will have something to do with the
recreational facilities offered at the park. Does the title of the film tell
you this? For all you know, the film may be designed to interest garden-
ing enthusiasts in the varieties of flowers found in the park during the
summer. It may have nothing at all to do with the recreational facilities
offered.

This film may or may not be of value. There is another step you must
take before you can decide definitely to use the film.

Return to frame 38 and make the correct response.

(from Frame 38) 41

YOUR ANSWER: Mr. Bright should not plan to use the film A Summer
at McKeeley Park" to teach this step.

On the face of the situation, this would probably be a logical answer. The
step is "Give an overview of the park's recreational facilities, " and the
title of the film sounds like it might be a general look at the park as a
whole. Since you want to make sure that the aids or materials used help
teach the step for which you are planning, you might assume that the
whole film may take up too much time and give too little information on
your topic. The saying, "Never judge a book by its cover" applies here.
The title of the movie tells you only one thing for certainthat the movie
is about McKeeley Park in the summertime! It might deal with plants and
animals found in the park; it might be a survey of the lodgings and living
facilities offered at the park; it might well emphasize the forms of rec-
reation found in the summer at the park.

How will you know if Mr. Bright should plan to use the film? Your answer
to this question will help you choose the correct response. Return now to
frame 38.
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(from Frame 39) 42

YOUR ANSWER: He should plan to use several methods.

Good! No one method is appropriate to teach a lesson. Variety is the
key to chosing methods of presentation. Now we come to the last phase
of your planning: ARRANGING THE WORK AREA. Here we have a caseof "last but not least." This is a very important phase.

You must plan a work area that is as much like the work area of a realjob as possible. Your trainees will stand a much better chance of learn-
ing to perform skills correctly if the learning situation is as much like"real life" as you can make it. After all, you wouldn't try to teach some-
one to play baseball on a football field, would you?

Of course, it goes without saying that you will have the work area as
clean and orderly as possible, and you will plan to have your traineeskeep it that way. The important thing to remember in planning your work
area, however, is this: No matter what your trade, when your trainees
become employees, they will perform better on the job if they have learn-
ed their skills in a setting which is similar to the job.

Mr. Bright is getting his bus ready for his trainees. The bus will be their
work area during the tour. What is the most important point for him to
remember in this phase of his planning?

Arrange the area the way the
trainees must use it in per-
forming the job.

Make the area clean arid order-
ly as a good example to the
trainees.

FRAME NO.

38

44

Wait until he meets the trainees
to decide arrangement of the 46
area.
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(from Frame 39) 43

YOUR ANSWER: Mr. Bright should plan to teach by demonstration, for
the trainee will have 50% retention.

The first cue given on the previous frame tells you that it is necessary to
use a variety of methods to teach one lesson. Perhaps this point was not
stressed enough for you. You are thinking, "Mr. Bright will be showing
the park to his passengers (trainees). He will be telling them about the
park. This is what constitutes the demonstration method." There are
two points that you have not considered. First of all, you do not know
Mr. Bright's objectives. His objective may be, "The trainee will be able
to write a short paragraph describing the history of Mc Keeley Park from
its foundation in 1948 to the present." Mr. Bright couldn't demonstrate
the history, could he? Second, even if the demonstration method were
appropriate to the objectives, you cannot be sure that every trainee will
be reached by this method. Jack, for instance, gets long lectures at home
constantly. All his life has seemed to be one long demonstration. He has
remedied this irritation by throwing up a blank wall to long, involved
demonstrations. He enjoys expressing himself-- hearing himself talk.
What do you do in order to reach the Jacks? You use methods which call
for trainee participation in which he can play a part. The needs of each
of your trainees must be considered before you decide upon the methods
of instruction that you will use.

Considering these things, return to frame 39 and make the correct re-
sponse.

(from Frame 42) 44

YOUR ANSWER: The most important point for Mr. Bright to remember
in completing this phase of his planning is to make the
area clean and orderly as a good example to the trainees.

This is important and should be carried through as much as possible.
The key words in the question, however, are the words "most important."
Could an auto mechanic perform his job properly in a doctor's office?
Would the well - organized equipment of a laboratory technician be any
help to a brick layer? Could a barber use the equipment and surround-
ings in a welding shop to give a good shave and haircut? Of course not!
None of these situations provide the proper equipment or surroundings
which these tradesmen need to perform their jobs correctly and efficiently.

With this reminder, you should be able to return to frame 42 and make
the correct response.
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(from Frame 38) 45

YOUR ANSWER: Mr. Bright should list the film for consideration.

Correct! He knows what he wishes the movie to teach, but he does not
know if the movie will help teach this step. It may contain too much in-
formation for his purposes, or not enough. It may have nothing at all to
do with the teaching point. Because he knows that it deals with his gen-
eral subject--McKeeley Park--in some manner he must list it for con-
sideration.

The next question is, "How does he go about approving the film for use?"
Some aids and materials are accompanied by reviews from the publishers
that give good summaries of the contents. These will be helpful to you in
making your decision. Most important, however, is your own preview.
"The proof of the pudding is in the eating!" You can only determine the
merits of the aids and materials you have listed by looking carefully at
each one. As you preview you can remove the culls from your list. Any
aid or material REGARDLESS OF HOW INTERESTING must be removed
from your list if it does not meet the needs of your lesson OR if it is not
on your trainees' level of understanding.

Once you have selected the aide and materials that you will use, you must
rehearse their use. Why? You must plan ahead of time what you wish
the trainees to learn from the aid or material so that you can tell them
what to look for. You must mate sure you know how to set up the equip -
ment if you are using projectd aids, complicated models. or the like, so
that there won't be an awkward pause or delay on the day of the presen-
tation while you get ready. Time is important, so you must know how
long your presentation of the aid or material will take.

GO ON TO THE NEXT PAGE.



(frame 45 continued)

After listing possible aids and materials, what steps do you take to insure
that the trainee gets the most from an aid or material?

Preview each aid or material.
Rehearse the use of aids and
materials.

Preview audio-visual aids.
Rehearse setting up equipment.

Choose the most eye-appealing
aids and materials.
If an aid or material is of vital
interest, use it.

FRAME NO

48

51
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(from Frame 42) 46

YOUR ANSWER: The most important point for Mr. Bright to remember
in completing this phase of his planning is to wait until
he meets the trainees to decide the arrangement of the
area.

There are many areas of planning that will involve meeting the trainees
before their precise needs can be determined and met. This is not one of
them, however. You and Mr. Bright are the instructors. You and only
you know what is needed in order to perform the skill you will teach. The
trainee's first impression of the work area will be important. Every
piece of equipment and every tool should be laid out in the order in which
he will be expected to use it. He will learn by observation and experience,
then, how he should arrange his own tools and equipment when he is out
on his own.

If necessary, look again briefly at the information on frame 42 before
making another answer choice.

(from Frame 52) 47

YOUR ANSWER: The correct response is "Number one (1) is a key point
instead of a step, and part "a" is a step.

Very good! You have demonstrated that you understand the difference be-
tween steps and key points in a job breakdown. Now you are ready to go
on to the next question. Turn to frame 55, please.
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(from Frame 45) 48

YOUR ANSWER: After listing possible aids and materials, you must pre-
view each aid or material and rehearse the use of each.

Excellent! You are an instructor. Every part of your planning is direct-
ed toward teaching the student. Anything that does not help you to com -
plete this task to the satisfaction of your objectives must be avoided.
Screening your aids and materials in this manner will help to insure that
you do not waste your teaching time and your trainees' learning time with
anything unrelated to the lesson at hand. It will also assure that the
trainees will be properly prepared for the aid or material and that the
proper time for their presentation is allowed.

Let's summarize briel.:IT the important points in planning to use teaching
aids and materials:

1. Refer to your lesson plans, checking the steps in your break-
down. Examine the objectives you have chosen for this lesson.

2. Make a list of all possible aids and materials that might be
used.

3. Preview each aid and material that might be used.

a. Select from this preview only those which pertain to
the lesson being taught.

b. Make sure that the aids and materials that you select
are neither too elementary nor too advanced for your
trainees.

4. Rehearse the use of each aid and material that you select.

a. List the points that you wish the student to learn from
the aid or material.

b. Time your presentation of the aid or material.

c. Familiarize yourself with any equipment that might be
used.

Turn to frame 50 and we will look quickly at your job of planning to teach.



(from Frame 52) 49

YOUR ANSWER: The correct response is "Parts 'a' and 'b' are steps in-
stead of key points."

You are partially correct. Let's examine your answer carefully. To re-
fresh your memory, the key points listed are:

a. Check the tires on the bus.

b. Treads should be checked for wear, for cracks
in the wall, and for cuts and slashes.

There is a logical order in which an operation can be accomplished. When
you list this order of things to do, you are listing steps. The operation is
"Getting the Bus Ready." Does either "a" or "b" tell you one thing to do
toward getting the bus ready? Of course--check the tires! This, then,
is a step. Now, is "b" also a step? Does it tell you something else to do
to the bus besides check the tires? No! What does "b" do then? It tells
you one point to remember when checking the tires, doesn't it? Is "b" a
step or a key point? It is a key point because it gives information that
will help you do the step, "Check the tires

Remember, if it tells you what to do, it is a step; if it is a safety precau-
tion or tells you something you should know to be able to do the step, it is
a Key Point.

Return, now, to frame 52 and make another choice.
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(from Frame 48)
50

Just as a building must have a good foundation, each lesson you teachmust have substantial planning to form a base from which to build a goodlearning situation. These are the steps that make a firm foundation:

1. Break your course topic (welding, barbering, carpentry, automechanics, etc.) down into lessons and your lessons into stepsand key points. (Step--a significant ACTION which advancesthe job or operation toward completion; Key point-- the KEYto doing the step correctly, safely, efficiently, or-accurately. )
2. Decide upon the aim, purpose, or objective of each lesson.Objectives must be stated in terms of what you wish the traineeto be able to do, what he should know, and what his attitudeshould be.

3. Make a timetable that will help you pace each lesson and arriveat your desired destination at the end of the course.
4. Make a list of all possible teaching aids and materials thatmight be used to teach this lesson. (If it is a skill lesson, youmust also list all tools, equipment, and supplies that must beused in performing the skill. )

5. Decide which teaching method are best for this lesson. Re-member to use a variety of methods so that each trainee willbe reached by your presentation.

6. Arrange the work area as the trainee will be expected to useit in performing the actual job.

Before you learn how to use your planning in the Four-Step Method of In-struction, let's see how well-prepared you are by answering the followingquestions. Please turn to frame 52 for the first question.



(from Frame 45) 51

YOUR ANSWER: After listing possible aids and materials, you must pre-
view audio-visual aids and rehearse setting up the equip-
ment.

This is certainly important, but it is necessary to preview and rehearse
all aids and materials that you wish to prTsent to your class. Suppope
that you found a programmed lesson whose title suggested that it would be
ideal for helping teach a particular lesson. After going through the pro-
gram for yourself, you discovered that it stressed some points which you
did not want to take up with your trainees until later in the course. Pre-
viewing saved you from using material unsuitable for your lesson and
gave you time to spend on an aid or material that would enrich and clarify
your lesson.

Again, suppose that you had spent a great deal of time developing some
transparOncies for the overhead projector. Since you had made them
yourself, you knew that they were perfectly suited to the lesson. Unless
you planned your remarks carefully and timed your performance, leaving
room for questions and discussion, you might have left your class hanging
in the middle of a sentence at the encLof the periou. Everything that you
had accomplished up to that point would be lost. Your trainees like to
have a feeling of accomplishment at the end of a class period, too, and
they would be left dangling from the end of the chain of thought you had
begun to weave.

Good teaching aids and materials completely lose their effectiveness in
the hands of instructors who will not take the time to preview and rehearse
their use before presentation in the classroom.

With this reminder, you are ready to return to frame 45 and make the
correct selection.



(from Frame 50) 52

Mr. Bright is attempting to make a job breakdown of the things he must
do before the tour begins. Examine his first step and key points to de-
termine if he's on the 3' -riht track:

JOB: Preparing for the Tour OPERATION: Getting Bus Ready

STEPS KEY POINTS

1. Air pressure in the tires
should be maintained at
the level indicated on the
tire.

a. Cheek the tires on the bus.
b. Treads should be checked

for wear, for cracks in
the wall, and for cuts and
slashes.

Which of the following responses is correct:

FRAME NO.

Number 1 is a key point
instead of a step, and
part "a" is a step.

Parts "a" and "b" are
steps instead of key 49
points.

The steps and key points
shown here are correct as
they are..
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(from Frame 45) 53

YOUR ANSWER: After listing possible aids and materials, you must
choose the most eye-appealing aids and materials. If
an aid or material is of vital interest, use it.

We are glad that. you recognize the impertance of selecting aids and mate-
rials that are eye-appealing. They are much more apt to hold the atten -
tion of the learner if they are well-arranged and laid out attractively.
Aids and materials should be of vital interest, too. Both of these points
are of little value, however, if the aid or material is not suitable to the
lesson and to the trainee's comprehension level. Have you ever heard an
instructor say, "We are going to see some slides today. They have noth-
ing to do with what we are studying, but they are very interdsting. They
are in color, and we may not have the opportunity to see them again."
This instructor is abusing the purpose of the teaching aid. He is inter-
rupting the logical learning process by inserting something that has noth-
ing at all to do with the leason.

Aids and materials should not be used as substitutes for teaching, nor
should they be presented simply because they happen to be available.
Aids and materials are to a lesson as a tie is to a suit. They are not
necessary, but they help make a good impression upon the beholder.

Survey the information on frame 45 briefly before making your next answer
choice.



(from Frame 52) 54

YOUR ANSWER: The correct response is, "The step and key points
shown here are correct as they are.

You do not seem to be able to tell the difference between steps and key
points. Let's review a little. Steps tell you what to do. Key points give
you pointers that help you do the steps. Safety must always be a key
point.

All of us have assembled a toy at one time or another. It is usually ac-
companied by instructions that tell us what goes where. Let's pretend that
you are writing the instructions for assembling a model airplane. You
must first decide what you must do to put the toy together. Your list may
1'ok like this:

1. Find the fuselage
2. Attach wings to notches on fuselage at A
3. Attacth rudder to rear of fuselage at B

This list tells you what you must do to assemble the airplane. They are,
therefore, STEPS. Look at the first step, "Find the fuselage." Ask
yourself, "Wha` might help me find the fuselage? Its shape and color ,

perhaps." A key point might then be, "The fuselage is the cigar-shaped
piece with red and blue strips down both sides." Might there be a safety
point to remember here? "Be careful when handling this piece, for it is
easy to break and splinter."

Remember, steps tell you what to do; key points add information that
helps you do the step. There may be several key points for each step.

Return to frame 52 now and study it carefully before making another
choice.



(from Frame 47) 55

Which one of the following is the best stated objective for Mr. Bright's
tour of Mc Keeley Park?

The passengers will be able to answer 10
questions about Mc Keeley Park.

The passengers will be able to name the
five points of interest and describe the
main attraction of each in 100 words or
less.

The passengers will learn what they need
to know to complete their individual tasks.

(from Frame 61)

FRAME NO

57

60

63

56

YOUR ANSWER: The purpose of a timetable is to show each student how
quickly he can perform a skill as compared to his class-
mates.

You evidently do not understand the purpose of a timetable. One thing
that you, as an instructor, must avoid is pressuring trainees to compete
with each other in the speed with which they learn either a skill or infor-
mation. Some trainees learn at a faster rate than others; some trainees
will be able to do things with their hands more quickly than others; your
personality or teaching, methods may appeal to some trainees, but may
not be as clear to others. For these reasons, you should try not to make
examples of trainees who are able to perform more rapidly than others.
Competition is good when it is handled properly; you will find that train-
ees who are encouraged to do better by competing with other students
compete naturally without aid from the instructor.

Timetables are not charts of trainee progress. The instructor makes
timetables for his course before he ever meets with his class. This kind
of planning insures that the proper amount of time is spent on each lesson
and that the course is completed on schedule.

Now that your memory has been refreshed, return to frame 61 and think
through the two remaining responses before making another answer choice.



(from Frame 55) 57

YOUR ANSWER: The best stated objective for Mr. Britirlit's tour of Mc-
Keeley Park is, The passengers will be able to answer
10 questions about Mc Keeley Park."

You are on the right track. You recognize that the statement named what
the passenger (trainee) should U able to do -.vhc.n the tour was completed.
You also note that the quantity of test T)estions he is expected to be able
tb answer is included.

What, then, is wrong with this objective? We may be able to answer this
with another question. What will these 10 questions cover? There is an
infinite variety of topics which could possibly be tested--from history to
wildlife.

Remember, lesson plans are built around the effects of instruction upon
the trainee. This is why objectives must be thought out and worded pre-
cisely. The trainee must know exactly what is expected of him so that he
will have a fair nppnrtnnity to experience success.

Now that your memory is refreshed a nit, you should be able to return to
frame 55 and make the right response.

(from Frame 62) 58

YOUR ANSWER: When selecting; the teaching method for a lesson, chJose
one method that best suits the lesson.

This is a common error with instructors. One method seems to lend it-
self best to a lesson, so the instructor uses this method--and only this
method - -to teach the whole lesson. What is the danger here? It is the
same danger that drivers have on a long trip. Doing the same thing for
hours on end day after day causes the driver to become bored, sleepy,
and careless. If he takes a route that he hasn't traveled before--perhaps
a winding road through the countryside--the trip will be more enjoyable,
and he will have a better chance of arri'ing safely.

The one method that you have chosen, you may argue, is a good one. It
is perfectly suited to the lesson. Good! Use it, but remember that there
are other roads that can get you where you want to go. There may be
trainees who did not learn well by the method that you have chosen but
could learn if their attention were captured by a change in teaching tac-
tics. Even you will enjoy your classes more if you use variety in teach-
ing.

Return to frame 62 and choose the correct response.



(from Frame 61) 59

YOUR ANSWER: The purpose of a timetable is to help trainees and in-
structor pace themselves in the course.

Good! It takes a good instructor to recognize the importance of malf.ing- a
timetable. Without a timetable jt is easy to spend too much or too little
time on a lesson and wind up at the end of the course with material that
has not been studied or with time on the hands of the trainees and instruc-
tor.

Only you are qualified to determine which lessons are of most import^-ce
and should be emphasized most. Only you can keep jour class on the
path without straying to unimportant or unnecessary subjects. Time-
tables help you to stick to your subject and to arrive at your destination
on schedule.

You are now ready to continue to the next question on frame 62.

(from Frame 55) 60

YOUR ANSWER: The best stated objective for Mr. I3right's tour of Mc-
Keeley Park is, "The passengers will be able to name
the five points of interest and describe the main attrac-
tion of each in 100 words or less."

Very good! This objective tells exactly what Mr. Brighy'wishes his pas-
sengers to be able to do to show theisuccess with the tour.

You are now ready to go on to the next question on frame 61.
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(from Frame 60) 61

What is the purpose of a timetable?

FRAME NO.

It shows each trainee how quickly he can
perform a skill as compared to his class- 56
mates.

It helps trainees and instructor to pace 59themselves in the course.

It gives an equal amount of time to each
lesson to be studied.,

64

(from Frame 60) 62

How should you select the teaching method for a lesson?

Choose one method that best suits the
lesson.

For teaching a skill, use demonstration;
for related information, use lecture.

Plan to use several methods.

349

FRAME NO.

58

65

67



(from Frame 55) 63

YOUR ANSWER: The best stated objective for Mr. Bright's tour of Mc-
Keetey Park is, "The passengers will learn what they
need to know to complete their individual tasks."

This answer is incorrect. Objectives should be stated so that the trainee
knows exactly what is expected of him. Does this objective tell you what
the passengers (trainees) need to know or how you will be sure that the
passengers (trainees) have learned? Does this objective tell you what
the passengers (trainees) will be able to do? This objective sounds good,
but it tells neither the instructor nor the trainee what is expected of him.

Objectives should answer the ques't'ions, "What must the trainee know?
What should he be able to do? How well should he be able to da this?"
Words like learn, know, understand, aepreciate, or grasp have different
meanings to different people, and unless you state fully how you will know
when the trainee understands or knows, these words should be left out of
an objective.

Go back to frame 55. Ask of each of the objectives: "Does this objective
tell me exactly what the trainee should be able to do to show me that he
has learned?"

(from Frame 61) 64

YOUR ANSWER: The purpose of a timetable is to give an equal amount
of time to each lesson to be studied.

Perhaps you are not thinking. Would it take the same amount of time to
teach a trainee how to change the oil in a car as it would to teach him how
to repair an automatic transmission? Of course not! Would you, then,
spend the same amount of time teaching each of these skills? I certainly
hope not!

It takes a little more time to decide which lessons need the most time
than it would to divide the course into lessons of equal time value, but a
good timetable, if it is followed, can help the class to progress smoothly
and give the trainees a feeling of accomplishment.

I think that you can return now to frame 61 and make the correct answer
choice.



(from Frame 62) 65

YOUR ANSWER: When selecting the teaching method for a lesson, use
demonstration for teaching a skill; use the lecture
method for related information lessons.

The one point that you should learn before you go any further s that the
lesson should dictate which methods you use. The method should not dic-
tate the lesson. Certain lessons might be best taught using demonstration,
while another lesson taught using demonstration might not be at all effec-
tive. To illustrate my point, suppose you decided to paint your living-
room. When you finished, you were so pleased with the results that you
decided to use the same paint on the outside of the house. Trna,gin,' \4'1":ri
happened when it rained! Just a s ONE pabt 1c7 ,sited to all painting
jobs. one method is II.Jt suited to all skill lessons or all related informa-
tion lessons.

The demonstration method is not limited to only skill lessons. It may be
used to teach a related information lesson as well. Neither demonstration
nor lecture methods by themselves can do an effective job of teaching.
Remember what we learned about the part that our 5 senses play in the
learning process. Anytime we can combine the use of many senses in the
learning process, the trainee retains more of what he learns. Demon-
stration, which consists of seeing and hearing, would result in 50% re-
tention. Lecturing, which is only hearing, would result in only 20% re-
tention.

Remember no one method must always be used to teach one particular
subject. Return to frame 62 and reread the choices before making another
selection.



(from Frame 67)
66

What is the most important thing to remember about arranging the workarea?

FRAME NO.

Arrange t Av, .:,yea as the
will be :21,ykeel.ea Lc. ji5f,-;- it when pier- 69
forming the job.

Never arrange the work area until you
71begin the lesson.

Arrange the wc. k area in such a way
that all trainees will be visible to you 73
at all times.

(from Frame 62) 67

YOUR ANSWER: When selecting the teaching method for a lesson, plan
to use several methods.

Excellent! You are doing well to realize that the most effective meansof teaching is to use a variety of methods so that you will reach each
trainee and prevent boredom.

Go on to the next question, please, by turning to frame 66.



1

(from Frame 70) 68

YOUR ANSWER: The most important steps in preparing to use aids and
materials are:

Make a list of all possible aids and materials
that might be used.
Practice using each aid or material.
Arrange room for best use of aid or material.

Each of the steps you have chosen are necessary in preparing to use aids
and materials, but are they really the most important steps? What things
do you look for in selecting aids and materials? Do you use every aid
and material that you list? How do you narrow the list? How do you
make sure that the trainee gets the most from the aid or material? The
steps you have chosen do not answer these questions, do they? Although
they are important, they miss the primary purpose of careful selection
of aids and materials.

Keeping these questions in mind, return to frame 70 and select the cor-
rect response.

(from Frame 66) 69

YOUR ANSWER: The most important thing to remember about arranging
the work area is to arrange it as the trainee gill be ex-
pected to use it when performing the job.

Very good! In order for the trainee to be able to apply what he has learn-
ed in his actual vocation, you must set up his work area as much like the
actual job layout as possible.

You are ready to go on to the next question now. Turn to frame 70.



(from Frame 69) 70

Which of the groups of statements below names the most important steps
in preparing to use aids and materials?

Make a list of all possible aids and
materials that might be used.
Practice using each aid or material
Arrange room for best use of aid or
material.

FRAME NO.

68

Preview every aid and material that
might be used.

Select those that best pertain to the
subject being taught and that are on 72
the level of trainee understanding.

List what you wish the trainee to
learn from the aid or material.

Select the most appealing aids and
materials.

Practice the use of each aid and ma-
terial.
Prepare the trainee for the presen-
tation of the aid or material.

1354

74



I
(from Frame 66) 71

YOUR ANSWER: The most important thing to remember about arranging
the work area is never to arrange it until you begin the
lesson.

Let's examine your answer to see why it is incorrect. Have your trainees
any experience in the skill that you plan to teach them? In most cases
the answer will be "no." If they were experienced, they probably would
not be in your class. You, then, are the only person who really knows
how to set up the work area suitably. You say, then, that you could su-
pervise the arrangement of the work area after class has begun. There
will be many things to take up instruction time Without using class time
to arrange the work area. More important, the trainee's first impression
of the area is very important. Everything should be in its place as you
wish the trainee to use it. This gives him a feeling of order and helps to
establish good work habits.

Look more carefully at the answer choices before making another selec-
tion. Return to frame 66.

(from Frame 70) 72

YOUR ANSWER: The most important steps in preparing to use aids and
materials are:

Preview every aid and material that might be used.
Select those that best pertain to the subject being
taught and that are on the level of trainee under-
standing.

List what you wish the trainee to learn from the
aid or material.

Correct! If you follow these steps, you will find that your trainees will
get more from the aids and materials that you choose, and your teaching
time will be better spent. All of the other steps listed were important,
but without following the steps above, they would mean little to the effec-
tive presentation of the aid or material.

Congratulations! You have passed the test and are now ready to progress
to the next lesson. In this lesson, you will study the Four-Step Method of
Instruction, how it should be used, and the teaching principles which apply
to its use. Go forward to frame 75.
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(from Frame 66 73

YOUR ANSWER: The most important thing to remember about arranging
the work area is to arrange it in such a way that all
trainees will be visible to you at all times.

Although this may be important, it is not always possible. In some work
areas the equipment that must be used would obscure trainees from view.
In this case the important point for the instructor to remember is not to
try to see all trainees at one time, but to make himself available to each
of them as often as possible.

There is a more important point to remember. Return to frame 66 and
make the correct choice.

(from Frame 70) 74

YOUR ANSWER: The most important steps in preparing to use aids and
iaaterials are:

Select the most appealing aids and materials.
Prepare the trainee for the presentation the
aid or material.
Practice the use of each aid and material.

We cannot deny the importance of the steps you have chosen. They are
important, just as bread is important to a sandwich. They, like the bread
lack the most important ingredients of preparation. If you served the
bread without a filling, you would have a tasteless sandwich, wouldn't you?
If you "served" the aid or material to the trainee following the steps you
have chosen, the entire purpose of the aid or material would be missed.
How do you know that the aid or material you have chosen will be suitable?
What do you expect' the trainee to learn from the aid or material? The
answers to these questions will supply the filling for your sandwich.

Return now to frame 70 and read the answer choices more carefully be-
fore making your next response.

356



(from Frame 72)

2,41iitr7iiSSIOn

I

75

You've done such a good job so far, we thought you might. like to take

a break before continuing the lesson.

The second half is even better than the first. Action! Suspense !

These are words producers use to advertise their movies. In this pro-

duction we are the director and you are the star! The script is "The

Four-Step Method of Instruction." There will be plenty of action--on

your part as well as your trainees'. Because the "Four-Step Method"

offers you an immediate plan of action to use in the classroom, you will

not be held in suspense wondering what to do next! You will, however,

keep enough suspense in the classroom to ward off boredom!

Take your break now, and when you return you may begin V.-9. third

lesson, Module III of the "Four-Step Method of Instruction."
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1

Curtain up! Our play will now begin. Everything we have done so far has
been in preparation for this moment. Now you are ready. The play, en-
titled "The Four-Step Method of Instruction, "is divided into four acts (or
parts). The first "act" is entitled "Preparation of the Learner"; the sec-
ond, "Presentation of Information"; the third, "Application of Skill and
Information"; and the fourth, "Evaluation of the Learner and the Instruc-
tor."
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When you actually begin to instruct, what do you do first?
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FRAME NO.

Prepare the learner 4

Arrange the work area 6

Present the lesson 9



(from Frame 4) 2

YOUR ANSWER: In the preparation step it is necessary to make the stu-
dents comfortable because you want to be a good host.

It is important that you be a good host. Many things are a part of being a
good host, however. For instance, you want to make your trainees feel
welcome and at ease. You also want to make sure they are comfortable.
Right now we are concerned with the trainees' comfort. What is the pur-
pose of making them comfortable? This is the question that we wishto
answer now.

Have you ever sat in a classroom chair or desk that was too high for you?
Soon your legs grow numb. You squirm and fidget trying to get the blood
to circulate. At the same time, you are trying not to draw attention to
yourself. Until you are comfortable again, you are conscious of nothing
else around you.

The answer should be clear to you now. Please return to frame 4 and
make the correct response.

(from Frame 5) 3

YOUR ANSWER: We apply the principle of motivation in the preparation
step because there willbe no time to motivate the trainee
in the other steps of instruction.

A car won't run without gas. A trainee won't learn without motivation.
We motivate the trainee in the preparation step because we want him to
be ready and eager to learn when we present the lesson. This does not
mean that motivation ends with the preparation step. The reason that you
give him in the preparation step may interest him enough to start with,
but when he runs out of "fuel" you must revive his interest. You will
learn as we study the other steps of instruction just how this is accom -
plished.

The important point for you to remember right now is that you motivate
the trainee during the preparation step to get him ready to learn. Moti-
vation is a continual process, however, especially when the lesson is a
long one.

With this in mind return now to frame 5 and make the correct response.

3662



(from Frame 1) 4

YOUR ANSWER: When you actually begin to instruct, the first thing you
do is to prepare the learner.

Certainly! The farmer cannot plant his crops without preparing the ground
to receive the seeds. You cannot teach your trainees until you are sure
they are ready to receive instruction.

By this time you are beginning to wonder just what is involved in prepar-
ing the trainees to learn. We can divide this step into two parts: 1) Pro-
vide proper facilities for the trainees and 2) Motivate the trainees to
wish to learn. Let's look at the first part: What is involved in providing
the proper facilities, and why is this necessary?

In the last stage of planning, you arrange the work area. The work area
must be set up properly for the job to be performed. Certain modifica -
tions (or changes) must be made, however, when you meet with your
trainees for the first time OR when you begin a lesson. Why? Your
trainees are individuals. Each one of them has special needs--both phys-
ical and mentalwhich must be satisfied before he can learn to the best
of his abilities. The classroom should not be an obstacle course. You
must correct or eliminate anything that hinders or distrazts the trainee
from learning.

Look at the picture on the next page. How many of these trainees do you
think have their minds on the lesson being presented?

36:3



(frame 4 continued)

How can you eliminate these obstacles?

a) arrange comfortable seating
b) provide proper lighting and ventilation

c) obtain desks, chairs, tables, or work
areas suitable for the task you ask your
trainees to perform

Why is it necessary in the preparation step to make the trainees comfor -
table?

FRAME NO.

Because you want to be a good host 2

Because you want your trainees to
have their minds on the lesson

Because you want your trainees to
be able to see the presentation of
the lesson

.364

8

10



(from Frame 8) 5

YOUR ANSWER: Besides keeping the trainees' attention, another good
reason for providing proper seating, lighting, and ven-
tilation is for the promotion of safety and health.

Correct! Your trainees' health and safety are important considerations
in preparing them to learn. Nothing should keep them from doing the job
to the best of their abilities.

Now that you have placed your trainee in a safe, healthful atmosphere and
made him physically comfortable, you are ready for the second part of
the preparation step--motivating the trainee to wish to learn. Gas is the
"Motivation" for a car. When you want a car to go somewhere, you mere-
ly point it in the right direction and put the gas to it. Humans are a bit
more complicated. We must be reasoned with. We want to know "why?"
When you motivate the trainee, you give him a reason for learning; you
show him the need for his learning something; you interest him in wanting
to learn. Motivation is one of the most important principles of teaching
and learning because we learn well those things in which we are interest-
ed, but we rebel and cease to learn when we become bored or fail to see
the need for learning a certain lesson,

GO ON TO THE NEXT PAGE
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(frame 5 continued)

Why do we apply the principle of motivation in the preparation step?

Because there will be no time to
motivate the trainee in the other
steps of instruction

Because he needs to understand
our purpose for teaching him

Because the trainee must want
to learn before we can teach him
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(from Frame 1) 6

YOUR ANSWER: When you actually begin to instruct, the first thing you
do is to arrange the work area

Did we catch you dozing? If you had thought for a moment, you would have
realized that this is the last step in planning to instruct.

We are not saying that you will not have to make some changes when in-
struction actually begins, but the changes should be minor ones involving
only a small portion of instruction tame.

Let me remind you again to consider each answer choice before making
your decision. Please return now to frame 1 and make the correct re-
sponse.

(from Frame 8) 7

YOUR ANSWER: Besides keeping the trainees' attention, another good
reason for providing proper seating, lighting, and venti-
lation is for the prevention of accidents.

This is only part of the reason. Proper seating assures that the trainees'
circulation will not be cut off by a desk or seat that is too high. Proper
lighting keeps the trainees from straining their eyes to see materials and
presentations. Proper ventilation allows fresh air to circulate and keeps
the trainee from becoming overheated or cold.

You could have a well-organized, safe classroom, but this would be of
little consolation if your trainees were unable to perform properly. Even
though there areArnany people working together in a limited space, you
can help to promote good health by providing the proper facilities.

You may return now to frame 8 and select the most complete response to
the question.



(from Frame 4) 8

YOUR ANSWER: In the preparation step, it is necessary to make the
trainees comfortable because you want them to have
their minds on the lesson.

Very good! Unless you make your trainees comfortable, they will become
so pre-occupied with their discomfort that they will forget all about the
lesson in progress. Have you ever had a splinter in your finger? It is
amazing how much pain a tiny little splinter can cause. Until you remove
it, it is continually hampering your work. As an instructor, you cannot
remove all distractions and discomforts. You must make it a point to
remedy as many such "splinters" to the learning process as you can, how-
ever.

Not only must you provide the proper facilities for the trainees in order
to keep their attention focused on the lesson, but you are responsible for
your trainees' health and safety while they are in your class. In provid-
ing proper lighting for comfort, you help to prevent eyestrain. Make sure
when you check the lighting that there are no faulty connections or ex-
posed wiring. Light should also be evenly distributed throughout the room.
In ventilating the room properly, you not only help the trainee to keep
awake, but you insure that the air does not become stagnant with disease-
carrying germs. When arranging the seating so that each trainee can see
and hear, you must be sure that your room does not become a maze
through which you must carefully plot your movement to keep from hitting
desk corners and stumbling over feet.

GO ON TO THE NEXT PAGE



(frame 8 continued)

FINISH

Besides keeping the trainees' attention, what is another good reason for
providing proper seating, lighting, and ventilation?

FRAME NO.

Promotion of safety and health 5

Prevention of accidents 7

Advancement of enrollment 11
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(from Frame 1)

YOUR ANSWER: When you actually begin to instruct, the first thing you
must do is to present the lesson.

You are trying to leave on a long trip with an empty gas tank! Result?
You won't get very far! One trainee sitting at the hack of the room can't
see the blackboard. Another has a hearing difficulty. This student is a
poor reader. Some of the trainees have had experience with the trade
they are to learn. Others know nothing at all about it. A few of them
really want to learn. Others feel they must learn. Still others are being
compelled to learn for some reason or another. If you jump into teaching
these trainees without solving these difficulties as best you can, without
organizing them for the study, or without causing them to want to learn,
yoti have defeated yourself before you begin.

"I'm not their mother," you're thinking. "My job is to instruct, not baby-
sit!" Right! But you must anticipate some of your teaching problems
and take care of them before they become severe enough that nothing can
be done. A highway engineer has the job of building an interstate highway
system. Before he pours the concrete or tar, he knows that he must iron
out all the obstructions such as trees and hills and make a bed for the
road. If he does not go through this preparation, the road would be rough
for travel and would finally shift and crack. All of his hard work would
be for nothing!

Think through this before returning to frame 1 to make the correct re-
sponse.

(from Frame 4) 10

YOUR ANSWER: In the preparation, step, it is necessary to make the
trainees comfortable because you want them to be able
to see the presentation of the lesson.

This is only part of the job of making your trainees comfortable. What
about the trainee in the back of the room who cannot hear you? What
about those who are becoming drowsy because the room is poorly venti-
lated? What about the ones sitting in a dimly lighted portion of the room?
How can you expect the students to perform properly if they do not have a
large enough desk, table, or work area?

Each of these questions suggests that there is more to making the trainee
comfortable than just insuring that he can see the presentation. The ques-
tion that we want to answer here is "What is the purpose of making the
trainee comfortable?" Return, now to frame 4.



(from Frame 8) 11

YOUR ANSWER: Besides keeping the trainees' attention, another good
reason for providing proper seating, lighting, and ven-
tilation is for the advancement of the enrollment.

You .re not concerned with advancing the enrollment. In most cases the
problem is what to do with the trainees that you have. You are concerned
with keeping those that you have, however. Their ability to perform must
not be determined by how well they can dodge desks, withstand electrical
shock, see a book in a darkened room, or resist disease in a poorly' ven-
tilated classroom.

Within the preparation step of instruction, you want to make sure that
your trainees' performance will be aided, not hampered by the classroom
surroundings.

Perhaps it would be helpful for you to review the material in the previous
frame 8 before making your next response. You may return now.

(from krame 5) 12

YOUR ANSWER- We apply the principle of motivation in the preparation
step because the trainees needs to understand our pur-
pose for teaching him.

A trainee can understand your purpose (or aim) for a lesson and still not
be motivated. You may understand why a child misbehaves, but still not
approve. You may understand someone's political or religious views with-
out wishing to have the same views. This is the test of motivation. You
have set your objectives for the course and for a lesson before you ever
come to class. When your trainees wish to reach the same objectives and
feel the need for making these objectives their own, they are motivated.

A highly successful salesman was asked the secret of his salesmanship.
His reply was, ."You convince the customer that he not only wants the pro-
duct, but that he can no longer do without it; that it is not a question of
whether he can afford it, but whether he can afford to be without it ."
This salesman makes his customer believe that he needs his product; he
motivates his customer to buy his bill of goods!

Remember, you must sell your trainees on your course, too. You must
show him why he needs each lesson. Return now to frame 5 and make the
correct response.

17 1



(from Frame 16) 13

YOUR ANSWER: Actually this picture does not apply to the preparation
step of the "Four-Step Method. "

Have you ever extended your hand to someone in greeting and had it ig-
nored? Then you know the awkward feeling of uneasiness that such an
incident leaves with you. Your trainees have this awkward feeling be-
cause they are meeting a new situation and are not quite sure how to re-
act. Because they are adults, they may feel foolish being in a classroom
again. Some of them don't meet people well, and this causes them to feel
shy and out of place. Whatever their reason, most of them will feel a
little uneasy. Until they can get rid of this feeling, they will not be able
to work well in the classroom or learn to the best of their ability.

We chose. the picture of Mr. Bright's shaking hands with his students as
they arrive because a warm handshake can convey to the trainee that you
are glad he will be a part of your class. You have shown him that you
accept him on your own level. This is intended to mean that you must
shake hands with all of your trainees, -tch of us has our own way of
making our trainees feel at ease. The manner that comes most natural
to you is they ope you should use.

Return now to frame 18 and make the correct response.



(from Frame 19) 14

YOUR ANSWER: The teaching principle you must apply in order to help
you carry out the principle of l'iotivation is reason.

Evidently you are confused. You seem to be thinking of the principle of
motivation. In order to motivate a trainee you must give him a reason or
need for learning. The question asked you to name the principle which
helps you give the trainee a reason for learning. It would be impossible
to swim without water or at least a liquid, wouldn't it? It would be al-
most as impossible to give the trainee a reason for learning a subject
(motivate) without discovering what his background in the subject is.

When you discover the trainee's past experience in the subject, what he
knows about the subject, and what he needs to know to learn the lesson
well, you have put into use the principle that you have been asked to find.
Return to frame 19 and discover what this principle is. Then make
another answer selection.

(from Frame 19) 15

YOUR ANSWER: The teaching principle you must apply in order to help
you carry out the principle of motivation is interest.

Lnterest is not a teaching principle, but a part of the principle of moti -
vation. Motivation is showing the trainee his need to learn a lesson, giv-
ing him a reason for learning, and capturing his interest in learning
Where do you start in order to do these things that motivate? The trainee
would not be interested in learning something that he already knows. He
would not see the need in repeating instruction of something he under -
stands completely. You must put to play the principle that you have been
asked to name before you can motivate the trainee.

With this in mind, return to frame 19 and make the correct response.



(from Frame 5) 16

YOUR ANSWER: We apply the principle of motivation in the preparation
step because the trainee must want to learn before we
can teach him.

Excellent! A good way to remember the meaning of motivation is by
thinking of the word "motive. " Someone who commits a robbery has a
motive -- something that cau:..es him to steal. You must give your trainees
a motive for learning a lesson. Once your trainees are motivated, your
teaching task is simplified.

You are probably wondering just what you have to do in order to motivate
your trainees. There are six points that will help you to accomplish this
part of student preparation. Look carefully at each one:

1) Put the trainee at ease.
2) Determine if the trainee is ready to learn.
3) Preview the course.
4) Let the trainee know what to expect from you

and from the course.
5) Discover special interests and abilities of

students.
6) Involve the trainee in planning.

GO ON TO THE NEXT PAGE



(frame 16 continued)

You actually begin the process of motivation the moment the trainee walks
into the classroom. The manner in which you greet your students and
conduct the first phase of instruction sets ti r le for your classroom.
Remember that your trainees are facing a I- Illation and they might
be nervous. If yOu have a pleasant attitude an the trainees know that
you want to help them, you will ease their tensions so that they can work
at peak performance. If you let them know that you want your classroom
to function in an informal, fri'ndly fashion, you and your trainees will
work together cooperativelynot instructor versus trainees.

This picture appears at the beginning of this lesson. Why does it demon-
strate one part of the Preparation Step of the "Four-Step Method"?

Actually this picture does not
apply to the Preparation Step.

A cordial greeting helps to put
the learner at ease.

The instructor should set a good
example for his trainees.

FRAME NO.

13

19

20



(from Frame 21) 17

YOUR ANSWER: The following best demonstrates a portion of a good
course preview:

"This is a particularly difficult lesson. You will
need to pay close attention to detail and take notes.
Because of our limited time schedule, we cannot
repeat instruction. You should know that I give
hard tests. I won't give you one point that you
don't earn."

Some people would call this "laying the facts on the line." This is the
tone that some instructors take to get the respect of their trainees. The
question is, "Does this kind of approach motivate?" You are trying to
interest your trainee in learning your trade. Would a salesman approach-
ing you in this manner get very far? You would probably close the door
in his face. This is what the trainee would mentally do to you. You would
have discouraged his interest in your product before you had a chance to
demonstrate its worth to him.

Remember, you must be sold on your product before you can sell it to
others; you must also remember that your product is seen in the light of
your own personality. Be pleasant and make your product seem attractive
to your trainees. Let them know that you are interested in their success
in your class, not their failure. Return now to frame 21 and reread the
previous frame before making the correct response.

J76



(from Frame 21) 18

YOUR . NSWER: The following best demonstrates a portion of a good
course preview

"This mimeographed sheet describes the grading
system to you. It's yours to keep. Let's go over
the point listed and discuss each one. Then, if
you still have questions, I will try to answer them."

Excellent! First of all, you were wise to read the question carefully. It
asked you to identify a portion of a good course preview, and you remem-
bered that previewing the course included discussing the grading system
plus anything else that the trainee would need to know in order to do well
in your class. Some instructors, when asked what kind of tests they give,
smile fiendishly and reply, "You'll see soon enough!" It is as if they
are plotting their trainees' destruction! This answer suggests ailigooel
method of discussing the grading system. The instructor distributed
mimeographed sheets for the trainees to refer to as they discussed the
infor ition. Then the instructor gave the trainees an opportunity to ask
quest,ns.

The last two steps in motivating the trainee are:

5. Involve the trainee in course and lesson planning.

6. Discover special interests and abilities of trainees to interest
them in learning.

For a discussion of these two points please turn to page 22.

71'



(from Frame 16) 19

YOUR ANSWER: This picto,....L- demor.strates- one part of the Preparation
Step becaus. a co.:dial greeting helps to put the learner
at ease.

Very good! You remembered that one of the major tasks of the Prepara-
tion Step is motivating the learner. The first of the six points which help
you to accomplish this task is, "Put the student at ease." In order to do
this you must create a friendly, cordial atmosphere in your classroom.
You must make the trainee feel that he is a welcome, important part of
the class. If you try tc play the role of the dicta' r, you only frighten
some trainees and make others resentful. Instead of making your ob-
ject-, es theirs, they will do all within their power to resins your instruc-
tion. Have you ever been rested after an exhausting day by soft, soothing
music? You soon forget how tired you are and lose yourself in the beauty
of the music. You must create a relaxed atmosphere in your classroom
that makes the student forget his tensions and feelings of uneasiness.

Your trainee is now comfortable and at ease. At this point you can begin
concerning yourself with the trainee's instruction. Where do you start?
You must begirt instruction at the point where the trainee's knowledge and
understanding of the subject end. You cannot possibly motivate the stu-
dent to learn if you do not know what the student's background on the sub-
ject is, what he already k_nows about the topic, and what he needs to know
in ordex to reach the objectives you have set. This brings us to the teach-
ing pi inciple of readiness. Determining the traineeereadiness to learn
is the second stet .oward motivaVng him to learn. A man who has just
bought wall-to-wall carpeting for his whole house would hardly b interest-
ed in a carpet salesman's pitch. A man who knows how to use a skill saw
would not be the least bit motivated for a lesson on the elementary use of
a skill saw. Unless you are aware of his knowledge of the lesson (his
readiness to learn this lesson), yoti would waste his time repeating what
to him is "old hat"! By determing his readiness, (what he knows and
what he needs to know) you can motivate him for this lesson by allowing
him to help you teach it to his classmates.

GO ON TO THE NEXT PAGE
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(frame 19 continued)

Or_e way to remember readiness and its effect on motivating the student
is to think of it as Ow launch pad from which the 'motivational" rocket
takes off. You cannot motivate a student to learn until you discover : what
he needs to know.

What teaching principle must you apply in order to help you carry out the
principle of motivation?

FRAME NO.

reason 14

interest 15

readiness 21



(from Frame 16) 20

YOUR ANSWER: This picture demonstrates one part of the Preparation
Step because the instructor should set a good example
for his trainees.

It is true that the instructor should set a good example for his trainees.
This, however, is not the purpose of the Preparation Step. Everything
that we do in the "Four-Step Method" as well as in our planning is direct-
ed toward one goal--aiding the trainees' learning of your vocation. You
are not responsible for the trainees' manners; being adults, moot of their
habits are already formed.

Even though we want Mr. Bright to be a well-mannered person, his main
function is to show you how to go about being a good instructor. In this
case, his shaking hands with one of his passengers demonstrates one of
the six point.) found on the previous frame that will help you to motivate
your trainees.

Return to frame 16 now and read the material carefully before making
another selection.

-10



(from Frame 19) 21

YOUR ANSWER: The teaching principle you must apply in order to help
you carry out the principle of motivation is readiness.

Correct! When you are going on a trip, you dc, not get in your car and
take off without packing a bag, checking the car, and referring to a road
map. In order to motivate the trainee, you must first determine if he is
ready to learn what you, have planned to teach him.

So far you know that the first two steps in motivating the trainee are to
put him at ease a.mi to determine if he ready to learn. Now that you are
aware of what he needs to know, you can initiate the next two steps toward
motivating him. Let's look at them again to refresh your memory:

3) Preview the course or the lesson.

4) Let the trainee know what to expo from you
and from the course.

Remember, you are motivating the trainee. You do not want to scare him
to death by giving him a full rundown of the course, how hard it will be to
make good grades, and how hard he will j 7e to work,. You are still sell-
ing your goods. Don't lose your custoi ')efore you finish your sales
pitch!

GO ON TO THE NEXT PAGE



(frame 21 continued"

When you preview the course or the lesson, you should do the same thing
that a good preview of a motion picture or a good book review does. You
should tell the trainee just enough to interest him in the study--just
high points. You should tell him what you want the class to achieve and
some of the ways you have thought of to niLke the study interesting. This
does not mean that you are expected lo sugar-coat the course. Learning
is interesting and even fun; it is also a serious business. Reflect both of
.he;..3e attitudes in motivating the trainee. You should discuss the grading
system used by your school, the types of tests you give, and the stan-
dards by which you judge your trainees' work. You should not try to keep
them in the dark about such matters. In order to perform in the manner
that you desire, they must know just exactly what you expect of them.

Mr. Bright is previewing the tour to Mc Keeley Park with his passengers.
Which of the following demonstrates a portion of a good course preview?

"This is a particularly difficult lesson. You will
need to pay close attention to detail and take notes.
Because of our limited time schedule, we cannot
repeat instruction. You should know that I give
hard tests. I won't give you one point that you don't
earn."

"This Mimeographed sheet describes the grading
system tr you. It's yot:zrs to keep. Let's go over
the points listed and discuss each one. Then, if
you still have questions I will try to answer them."

"Mc Keeley Park is located in the northwestern corner
of the state twenty-two miles south of Rockville. It
was founded as a State Park in 1936 as a part of the
conservation program of Roosevelt's administration.
This sight was chosen because of the warm sulfur
springs that flow here in a naturally beautiful moun-
tain setting. The source of the springs

FRAME NO.

17

18

23



22

Up to this point, you have been the center of attention. You have allowed
the trainees to get to know yo and to get to know what to expect from
you and from your class. Now you want to learn more aiJout your trainees
so that you will be of more help to them when they begin to learn. You
also v=1:Jt them to take an active interest in their class. One good way to
do this to involve them in planning then study of a lesson. Since the
preview of the lesson is fresh on their minds, it might be a good idea to
discuss objectives.

Besides discussing objectives, you might ask them of ways to go about
studying the lesson. Do they have any ideas V a project or a visiting
speaker or an interesting class activity9 Lastly, have them discuss
rules for classroom organization and behavior. Again, they will be more
willing to follow the rules because they themselves have made them.

During the discussion of these topics, you should be observing your train-
ees closely. You should now know who your class leaders are and some-
thing about the interests and abilities of all your trainees. This is im-
portant, because you can use this information to draw each student into
the study. You may have discovered, for instance, that one studs 7t has
artistic ability. Another may have had previous experience in the skill
taught in this lesson. You can give these trainees the opportunity to use
their abilities in teaching the lesson and thereby stimulate their interest
and desire to learn.

GO ON TO THE NEXT PAGE
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3 I ntermediateUltimate
A grade made on a trade test, the amount of time required to learna job or task, or an attitude toward safety would be classified as in-termediate as it pertains to one phase or part of the person's con-tribution to the organizational goals.

The combination of all of the factors of employment (all contribu-tions of work, attitudes, morale, etc.) would be the ultimate valueto the organization. Since many of these would be impossible tomeasure, it would be necessary to measure some of the inter-
mediate performances of specific tasks or jobs.

Measure Small Units

SUMMARY

48

The evaluation of safety training probably would have to be set upinto small units, such as:
Does the employee-

1 Keep his workplace clean?
2 Keep his tools or machines in safe condition?
3 Use all protective devices and safety equipment?4 Use safe work methods at all times?
5 Have a positive safety attitude?
6 Promote safety with others?
7 Point out potential hazards?

With an evaluation made, certain conclusions must be reached:
1 The training was successful and should be continued on the

same basis when and if the need persists or arises.
2 The training made some contribution, but was not a major in-fluence on behavior.

a This training should be discontinued.
b The materials should be irnproved.
c The methods of presentation should be changed.

3 The training had no influence.
a This training should be discontinued.
b The training program should be entirely revamped.



A GOOD INSTRUCTOR

Develops his Personality

Knows his Subject

Masters Delivery

Controls Class

HOW TO EE A GOOD INSTRUCTOR
While the following discussion relates primarily to the classroom
type of instruction, many of these principles also apply to vestibule
or on-the-job training. These suggestions are intended to help the
instructor provide the atmosphere, conditions, and methods suitable
to maximum learning for the trainees.

Develops his Personality

While instructors cannot be expected to act or react the same, and
since each person has his own individuality, there is no style,
shape, or form to denote an instructor as contrasted with other
people. However, with these variances in appearance, approach,
and personality, certain traits can be developed, or improved if
necessary, to make presentations and instruction successful.

1 PleasantWhile it is not necessary for the instructor to hold a
constant smile on his face or attempt to amuse the trainees with
jokes and wisecracks, a pleasant attitude and approach will reflect
the attitude of the trainees and be most conducive to good learn-
ing. The grouchy instructor will produce grouchy students who are
not psychologically prepared for learning.

49



2 AssuredAn attitude of assurance is an advantage to the in-
structor and to the students. A reticent, timid instructor gives the
impression that he is net sure of himself or his subject.

3 Patient--The questions, slow understanding, or actions of
trainees may tax the patience of the instructor. If he maintains his
composure and patience, he can proceed to conduct the instruction
on his terms; whereas, should he lose his patience, he will be-
come angry or frustrated and fail to "teach."

4 TactfulTact is the ability to deal with others without giving
offense. Trainees may act stupid, conceited, aggressive, or re-
calcitrant, requiring the instructor to think before he speaks or acts
in order to remain tactful.

5 FirmAn instructor may be firm without being overbearing.
Firmness denotes strength of character and intent of purpose, traits
which not only make a favorable impression on trainees, but which
also produce a desire to learn.

Know his Subject

While it may be assumed that a person chosen or assigned to be
an instructor does know his subject, it cannot be assumed that he
knows what he is to teach and the order of presentation. A good
background of education, study, and experience is necessary to
prepare for being an instructor. While, it is an advantage to know
more about the subject than the scope which he is to present, it
also is necessary that he be well versed in the details of the sub-
ject as it is to be presented.

Masters Delivery

The delivery of information and visuals has considerable influence
on the learning and retention of the trainee. This form of com-
munication requires the instructor to project the information in
such a manner that the trainee may hear, understand, associate,
and remember. This requires that attention be paid to various
factors of delivery.

PitchFor every voice there is a key at which it performs most
effectively and pleasantly. While this may vary in accordance with
the exertion and volume required, and tends to get higher when it
must be louder, this is a quality which can be trained and con-
trolled. The voice should not rumble down in the throat or be
high and shrill. Fog horns and sirens are effective for emergencies,
but both become irritating after extended exposure.

50 PronunciationGood pronunciation requires good usage of
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sounds of letters, syllables, and words conforming with accepted
standards. For example: syllable is pronounced "syllable- rather
than "syllable." If an instructor were to say, for torque wrench,
'torkyew' rather than 'tork,' the trainees probably would learn it
that way.

EnunciationEnunciation is the way in which a person uses his
tongue, teeth, palate, and lips to form distinct syllables and words.
Good instruction requires special attention to saying words clearly
and distinctly, with emphasis on unstressed vowels and using
consonants rather than "swallowing" them,. The word ;s "amp-h-
fier," not "amp-fier."

Volume levelGood volume level is that level at which all train-
ees may hear comfortably. A voice which is too 'loud can cause
distress to the listener, while a level which is too low either
causes strain in trying to hear or results in the listener "tuning out"
and not even trying to hear or learn.

FlexibilityA monotonous single tone delivery is more con-
ducive to sleep than to attention and interest. An effort should be
made to include a variety of tones, pitches and rhythms for em-
phasis, and expressions of feeling, such as sympathy, enthusiasm,
earnestness.

Pauses Pauses, whether for emphasis to indicate a change in
subject or to enable the instructor to gather his thoughts, should
be SILENT. it is not necessary to keep the room filled with sound
waves, or to fill the gaps between thoughts with "ah," "er," or
"uh." When the instructor pauses without speech, the trainees
credit him with thinkingand have a chance for their thinking to
catch up with the instructor's.

HabitsKeys and money jangling, pencil tapping, glasses han-
dling, scratching, pointer twirling, and chalk bouncing are /only a few
of the distracting habits which seem to fascinate the attention of
the listeners in preference to the presentation of the instructor. Many
of these are subconscious actions which the instructor may have
to recognize and control.

51
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It is the instructor's duty and responsibility to maintain control of
the class at all times. This is not tc imply that the instructor must
be a tyrant; but in a firm way, he must maintain order, keep dis-
cussion concentrated on the subject, and regulate the time for
presentation and discussion. He may have to deft; questions or
discussions or suggest that the subject be brought to attention
after the session; he may have to control a "know-it-all" or en-
courage a nonparticipant. Unless the class has been opened to free
discussion, the instructor should be certain that he controls the
class, rather than the class controlling him.

2881:



If an instructor has a tendency to show how much he knows, or to
discuss a certain subject without giving preliminary or background
information, he is speaking beyond the comprehension and under-
standing of the trainees and they are not learning. The subject
may be so familiar and seem so simple to the instructor that he as-
sumes that the trainees know the background information. A few
questions can be used to determine the level of knowledge of the
trainees, so the instructor can determine the point from which he
may proceed.

53
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POWER OF A QUESTION

Overhead TO GROUP

Directed TO ONE PERSON

Reverse REPLY WITH A QUESTION

Relay ITO GROUP FOR REPLY'

Group discussion seldom stems from statements made by the in-
structor unless prompted by a question. There are four types of
questions which may be used to do this:

Overhead: The overhead question is one directed to the entire
group, providing the opportunity for anyone to reply. Such ques-
tions usually are general in nature or intended to obtain a group
reply to a point made by the instructor. As an example, the ques-
tion "What are the two causes of accidents?" may be intended to
elicit the reply, "Unsafe Conditions and Unsafe Acts," from every-
one in the group.

Directed: The directed question is given to one person for reply
because the instructor believes that this person will give the
reply he expects, to encourage participation, to determine whether
or not this person has learned a specific point, or just because it is
his turn to answer.

Reverse: The reverse question is used when a trainee asks a
question, for the purpose of information or verification of his own
answer to the question. To get further explanation or clarification,
the instructor reverses the question to the questioner by in turn
asking, "What do you think the answer should be?" or "What
would you do about that?" or a similar question back to the
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original questioner. Of course, the instructor win eventually give
his answer or agree with the answer given by the questioner.

Relay: A relay question is one asked by a trainee and repeated by
the instructor to the entire group for their replies. From the replies
received, the instructor provides the best answer or answers.

55
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p

Time is, or should be, of prime importance in any presentation
and time wasted trying to get equipment, visual aids, or demon-
strations in order can be frustrating to both the instructor and the
trainees. The instructor should have the equipment ready to oper-
ate before the session begins. If electrical equipment is to be used,
outlets should be located, extensions provided if necessary, the
equipment turned on to make certain it operates, etc. A smoothly
Londucted, well organized session requires sufficient time and
preparation to permit the instructor to present visual aids as an
integrated part of the presentation.
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PRACTICE

MAKES PERFECT

I a II

Applying the adage "practice makes perfect" to the development
of a good instructor, implies that the practice will include self
criticism and analysis to accomplish continuous improvement. If
the practice includes poor habits and fails to show improvement
of material, information, and method of presentation, the results
may be that "practice makes perfectly poor" presentations. It
should be remembered that "practice" is considered as a system-
atic exercise or repetition intended to improve a person's dis-
cipline, thinking, and actions. This would imply that the practice
should be undertaken preparatory to giving the presentation to a
group, rather than practicing on the class.

The last phase of the Instructor Institute is the actual
presentations made by the participants and evaluation
by the instructor. The following procedures are recom-
mended:

ASSIGNMENT OF SUBJECTS

Unless there is a sufficient period of time between the assignment
of subjects and the actual presentation, the participants may not
be able to prepare properlyas stated in the instruction. There-
fore, it is suggested that subjects be assigned on the first or second 57



day to give the participants an opportunity to assemble informa-
tion, prepare guides and visuals, and learn the subject. If the De-
partment of Labor "Safety in Industry Instructor Outlines- are to
be used, the participants may only need to develop supporting ma-
terial and examples. If not, more time will be required for prepa-
ration. In any case, subjects assigned or chosen should be those
which the participant probably will use in his future activities.

PREPARATION

EVALUATION

58

Each participant should be advised as to the date and time he will
make his presentation. The time allotted to each one will depend
upon the number of participants and the total time available, but it
is preferable that each be given 35 to 45 minutes with an additional
10 minutes for discussion of his evaluatio,-,. The instructor should
set the stage by introducing the speaker and his subject, and
stating the type of training and students supposedly represented.

During each presentation, the instructor should use a form (example
on pages 59 and 60) to analyze and record his evaluation of the
presentation. This should be discussed carefully following the
presentationmaking certain that comments are helpful and posi-
tive suggestions with no indication of ridicule. It must be re-
membered that the presentation and evaluaiion are for the purpose
of giving the participant an opportunity to know those factors which
need improvement, so he will eventually be a better instructor.
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INSTRUCTOR EVALUATION GUIDE

Instructor

1 Planning Course:

2 Knowledge of Subjects: 1

2

3

4

5

3 Professional Attitude:

4 Leadership:

5 Personality (Enthusiam):

6 Techniques:
a Establishing, maintaining contact

b Order of presentation

c Timing

d Flexibility

e Technical accuracy- -

f Adaptation to group

g Group participation

h Mannerisms

i Tact
j Grammar

k

Evaluation /.)y

Date
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7 Use of Visual Aids:
a Blackboard

b Slides

c Charts, posters- -

d Demonstrations

e II lustrations

f Student reference materials

g Worksheets-

8 Assignments:

9 Discussion Periods:

100 90 80 70 60
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This instructor Outline is one of :1. series
developed by staff of the Office of Oc-
cupational Safety and the International
Division, Bureau of Labor Standards.

The outline H intended only us a guide
to standard presentation of the subject
sequence and basic content. Additicnal
information. material, and illustrations
should be included for a complete presen-
tation suitable to the conditions, locality,
industry, or occupational group.

Note American Standards Association name was
changed to United States of America Standards
Institute (USASI) August 1966. All American Stand-
ards now known as USA Standards (USAS).

For sale by the Superintendent, of Documents, U.S. Government Printing Office
Washington, D.C. 20402 - Price 25 cents
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SUGGESTIONS FOR THE INSTRUCTOR

Each of the eight manuals ci .stains material winch will 'serve as an
organized guide for instruction in the safety subjects that are discussed. .

The text may be used as basic teaching material, but it is advisable to
include additional local material in order to present a specific training
course in safety which is tailored to the conditions and situations peculiar
to the locality and adapted to the needs of the particular conference that
the instructor is conducting.

It is recommended that conferences be held once or twice a week,
and that they consist of two 50-minute periods with a "break" of 15
minutes between periods. If conferences are held once or twice a week,
the instructor will be able to study and organize the instruction material
thoroughly in order to prepare himself before the next conference,
and the participant will be provided sufficient time for study between
conferences. The entire course which is based on the eight manuals can
be satisfactorily completed in this manner in 22 weeks to 1 year.

If at all possible, the participants who are selected for each confer-
ence should be at the same supervisory or worker level, and they should
not have conflicting inn, gists. It is recommended that 15 to 20 partici-
pants be the maximum number allowed to attend such conference so that
enough time will be made available for discussion and individual par-
ticipation. Every participant should he encouraged to take an active part
in the discussion.

The conference room should be well lighted and comfortable, and
devoid of noise and other distractions. A blackboard, chalk, and erasers
should be available, and each participant should have facilities for taking
notes, which he should, of course, be encouraged to do. A projection
screen and projector should be provided for showing motion pictures and
Aide films which may be selected on the various safety subjects.
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SAFETY TRAINING TECHNIQUES

It is of utmost importance that the instructor become acquainted with some of
the basic training techniques in order to 1)1 tter prepare himself to conduct the
course successfully.

Planning

I. The instructor should have such visual aids as are pertinent to the subject
matter of the course. These should be set up in proper sequence. An indication
or note on the instructor's outline could be very helpful as a guide that a particular
visual aid should be used

2. The course outline as well as the handout material and the visual aids
should be checked at regular intervals. 'This should be done by the instructor in
order to revise, improve, and modernize the course presentation. The material
should also be checked to make sure that it conforms with policies of labor and
management in the country where it will be presented.

3. The instructor's outline should be adapted by him to his particular method
of presentation, keeping in mind that this is a discussion conference type of session.

4. The instructor would do well to get an advance list of the students that
will participate and their positions and backgrounds. A study of such inforuna
Lion could be very helpful to the instructor when he faces his class.

Preparation of Classroom

Many conferences and courses have failed simply because no preparation was
made for the classroom facilities.

1. The classroom should be located in an area where there is the least amount
of noise or distraction.

2. Good ventilation, lighting, and sufficient room are important aspects to
consider.

3. The seating arrangement and seats should be comfortable as well as in-
formal. A round-table seating arrangement is the most effective for discussion -
conference sessions.

4. The room should be equipped with a good blackboard, sufficient chalk.
and a clean eraser. A stand should be available for mounting the charts and
visual aids to be used during the conference. A 35-mm. slide projector should be
available.



Teaching
I. Au official of the organization should open the first session w itli

a statement regarding the general objectives of the course. Ile should
then introduce the instructor to give him the proper prestige in relation
to the group he will teach.

2. At the first session, the instructor should open with an explana-
tion of the course objectives and its method of presentation. At this time,
Ile should draw upon his experience to relate an illustrative ineident
that will bring him in closer relationship with the group and, at the
same time. enable him to introduce the theme of the first session.

3. The course should be presented by employing the discussion-
conference method.

4. The instructor should have the class follow a predetermined
schedule and maintain order at all times. Only One participant should
he permitted to give his viewpoint a time. The instructor should keep
the class discussion within the subject matter as contained in the in-
structor's outline.

5. If possible. an official should be asked to speak at the termination
of the course.

Tips for Instructors
Learning is actually the acquisition of new ideas. abilities. and skills

acquired through the senses of hearing, seeing, and feeling by touch.
1. New ideas are conveyed through the presentation of knowledge,

and thought is stimulated through the student's sense of hearing.
Abilities and skills are presented through the media of tel dem-

onstrating. and having students demonstrate under the supervision of the
instructor. Students acquire abilities and skills via the senses of hearing,
seeing. and feeling by touch.

2. An important aspect of teaching is to remember that the student
absorbs more when lie participates in a discussion, The instructor, there-
fore, strives to get 100-percent class participation.

3. The instructor should become aware of outstanding character-
istics of his students. This could be very helpful when leading discus-
sions. For example:

A. Some may be more mature.
B. Some may have a knowledge of safety.
C. SMne may iave actual experience to draw upon in the discus-

sion.

D. Some may have a faster learning speed than others.
E. Some may be "stallers" who can slow down the discussion.
F. Others may be aggressive and want to monopolize the dis-

cussion.
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E. Sonic was be stoners" who can slow down the discussion.
I. Others may be aggressive and want to monopilize the discussion.
G. There may he a "know-it-all" in the group who must lie properly

con trolled.
II. Some may be constant Lite:oilier- who ask questions about previous

discussions and delay the lass.
The teaching process consists

1. Tellingthis means giv: ;;.; background information to introduce
SUbjeCt.

B. Showing -a demonstration of sonic' equipment pertaining to the sub-
ject to be discussed is ver, impresfsive.

C. Illustratingusing charts,. blackboard. slide. or films are very helfpul
to highlight specific points, um the discussion.

D. Discussion conference- the participation of the students in formu-
lating their thinking alygut the subject under discussion fundamental
to getting the most out. of the session.

K. Conclusionsthe instructor 's. summation of the session should knit
together the points discusses during the session. and should include
other important details that may have been overlooked by the group.
Questionsduring the sessions. the instructor should use questions to
stimulate discussion, and also to help bring the discussion back to the
subject matter if it has strayed.

Guest Instructors
It is necessary that the instructor be granted full responsibility for conduct of

the class; at times, however, lie may wish to call in an expert in a particular field
as a guest instructor (or lecturer). In such event. it is essential that the instructor
maintain control of the course.

The instructor must tie in the work of the guest instructor with the balance of
the course; lie must outline the phase of the subject to be covered by the guest and
satisfy himself that the guest limits himself to the field as outlined; he should sum-
marize the guest's contribution, pointing out its relative importance in the field
of accident prevention. While the use of a few guest instructors (properly utilized)
can add to the effectiveness of the course, a series of "lecturers" whose topics are
not correlated will inevitably result in confusion.

It is recommended that "guest experts" be used only for supplenzentaly train-
ing, and not to replace even part of this course which should be taught by one
instructor.
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The Consultative Approach

THE

CONSULTATIVE APPROACH

SURVEY

RECOMMENDATIONS

CONFERENCE

REPORT

FOLLOW-UP

CHART 38----H

WHAT IT IS

ENCOURAGE-
MENT OF
VOLUNTARY
EFFORT

The consultative approach is the encouragement of voluntary effort
by management to improve working conditions and plant productivity.
The con,=illtani advises and assists management but lie has authority to
use enforcement of laws and codes. The inspector remains in the role
of enforcement officer. He enforces the safety codes and laws of the
State Department of Labor.



ELEMENTS OF
PRODUCTION
CONCEPT

HOW IT
OPER/17'ES

SURVEYS

RECOMMENDA-
TIONS

The consultant offers assistance to plant management vitli the pro-
tection of the nialipoNser. machinery. material. equipment and prodlic-
Hon through an industrial safety program. The expected results arc
increased productiN itv and NVOrker protection.4

The program consists of:

1. :\ survey of the safety performance of the plant. the safety
organization, its activities and results.

9. All appraisal of the mechanical hazards. transmission of power
machines. materials handling. unsafe conditions and unsafe
work methods, and hazardous processes.

3. A survey of the potentially hazardous substances used or pro-
duced in the pliou. including products. byproducts. and waste
handling. removal and disposal.

The consultant, after finishing a detailed survey of the actual con-
ditions in the plant, should make a report embodying his recommenda-
tions for the elimination of hazards, improvement of the safety
organization, and the means of intensifying safety promotion activities.

CONFERENCE
WITH
MANAGEMENT

The consultant should analyze the results of his survey and his
recommendations for correction, and should use all means at his dis-
posal to sell top management on the real need for and advantages of
an effective safety program. He should set a date for a followup visit
enough in advance to provide management with time to show progress
in carrying out his (the consultant's) recommendations.

REPORT

FOLLOWUP

The consultant should present, in final form, a report of his findings
and recommendations to both his own superior and to the designated
company representative.

The consultant. should, on occasion of his conference with top manage-
ment, have set a date for a future call. This followup visit to the com-
pany will prevent loss of interest by the official and should assure
future cooperation.



CONSULTATIVE APPROACH

MORE SUCCESSFUL

1. ENFORCEMENT ALONE

2. EDUCATION ALONE

1+2= 3. MOST SUCCESSFUL
CONSULTATIVE APPROACH

CHART 39H

ENFORCEMENT

EARLY
ATTEMPTS BY
LEGISLATION

Some of the first attempts to prevent accidents in the early develop-
pmentof industrialization in the lTnited State vie

1. Gathering accident statistics.
2. Laws requiring guarding of dangerous machinery.
3. Laws requiring emergency signaling and stopping devices.

This was followed by enforcement procedures, generally under the
inspection department of that State.

DEVELOPMENT
OF REGULA-
TIONS AND
CODES

Later, some States enacted laws delegating to an enforcement official
or to a board or commission the responsibility of drafting rules and
regulations with force of law.
Other States used advisory standards as a guide, and issued orders re-
quiring the guarding of specific hazards in accordance with rules of
these standards.

3
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INSPECTION
ND

EN FORCEM ENT

1

INSPECTION
AND ENFORCE-
MENT ALONE
INSUFFICIENT

EMT:AVON

EDUCATION
AND PROMO-
TION ALONE

In each State. for a few years after the establishment of an inspection
and enforcement procedure. we found the inspection force fully occu-
pied with uncovering and guarding unsafe mechanical conditions.
Ilevatise little guarding had been done up to that time. its efforts had
an important efft_c! upon reducing injuries. because of the unguarded
belts, gears. pulleys. shafting'. and other mechanical hazards. With the
passing years. the inspection and enforcement phase produced a fairly
good level of mechanical safeguarding in industry.

.At present. in most States. it seems that enforcement is having little
effect in further reducing injuries to workers. it is obvious that
a visit once or twice a year to any plant will only reveal comparative
working conditions found at each visit. Even the most thorough in-
spection will have only slight effect, if any. upon general safety con-
ditions. A real safety program cannot be "sold" on a "one-call" basis.

The majority of industrial injuries are (Inc to accidents caused by
unsafe acts. or a combination of unsafe acts and unsafe conditions.
Many States recognized this some years ago, and some started experi-
menting with educational and promotional activities. Some are carry-
ing on these educational and promotional activities with staff other
than that carrying on inspection for purposes of enforcement.

GENERALLY
UNSUCCESSFUL

Generally speaking, this has not been completely satisfactory, for the
following reasons:

1. Unsatisfactory management contact. The consultant (without en-
forcement or right of entry) is readily sent to a lower official of
the company or he is brushed aside.

2. Survey requires management approval. This has been found
to he difficult to arrange without complicated negotiations and
Official arrangements. Such a survey is essential for obtaining
accurate information; without it there can be no way to measure
the education which is required.

3. Most managements are reluctant to admit need of such services.

PROBLEM The problem here is that those companies, which need assistance most,
either 4o not recognize their need or will not admit it. Those com-
panies 1planes w nch recognize the value of such a survey, and approve of it
being made, are generally the companies which need such services
least.
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EDI -C AT ION
PROMOTION,

N.SPECT 10 N 1 NI)
EN FORCEM ENT

;ii THORITY

COMBINATION
MORE
EFFECTIVE

This
1.

9.

combination will be most effective because it will:
Provide the consultant with the proper authority, which he uses
only to receive the proper pg.,-si4;e. hers; top management.
Give the consultant the opportunity to sell top managerent on
the need for a survey. Ile can then make the survey for facts;
facts which will furnish the basis for his recommendations for
improvements in the safety program. and for educational needs.
It will also give him the opportunity to follow the progress of his
recommendations with top management.
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CHART 40H

The consultative approach requires a competent State safety tech-
nician:

1. To be technically qualified.
2. To be sincerely interested in his work.
3. To be a good salesman.
4. To have the ability to effectively present his findings.
5. To have training that covers a wide scope of subjects., industries,

methods, and details.

He should have enough broad practical experience to ,give him a
good general -understanding of industrial operations, processes, and
work methods. This should enable him to appraise performance in
each establishment, to know what to look for, and how to determine
whether a condition, a practice, or an operation is in need of correc-
tion. He should understand industrial organization and managerial

6
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functions regarding safetj and the means by which those functions
arc effectively performed.

Ilis edmation should be broad. but not necessarily scientific. A college
degree and Or technical traiing is valuable. but not essential if the
onsidtant has a logical mind. is a student. and has had - uflicientiy
Nide experience to give him a good background of knowledge in the
fields indicated.

Ile would also he better prepared for his duties if:
I. Ile had completed a systematized Course of instruction in allied

subjectsnot necessarily safety- but such subjects as materials
handling. plant layout. public speaking. and report writing.

9. Ile knows where to find additional information and how to use
reference material.

3. Ile receives training in how to study and analyze properly
this leads to alertness and increases his ability to size up situa-
tions and conditions quickly.



SELLING SAFETY

1. PREPARATION

2. CONTACT

3. INTERVIEW
CONVINCE MANAGEMENT

4. PLANT SURVEY

5. INTERVIEW

(4,

PREPARATION

SECURE
INFORMATION

CHART 41H

The consultant should obtain information about the plant, its accident
record, the reports of previous inspections or surveys, attitudes of
management and supervisors, the products manufactured, byproducts,
and about the disposal of wastes.

PREPARE
SAFETY
MATERIAL

He should obtain or prepare general safety material, such as standards
of mechanical guarding, illumination, and educational or informa-
tional material for the industry and processes of the plant to be
visited, as well as copies of the applicable State standards, regulations,
or statutes. This should be organized to make an attractive and inter-
esting presentation.

HAVE A PLAN He should prepare his line of approach to the management of the
plant to be visited. He should have a definite plan. He should use a

8



CONTACT

INITIAL
1NTACT

FIRST
INTERVIEW'

positive approach hrased on benefits to the eompany and its officials.
slipervisors. and employees. in the Ilse of his product I safety I.

The initial contact with the top management of the company should he
by letter or by phone when practical_ and should be done by someone
in the State labor commissioner's office. if possible. The arrangement
should he for the consultant to see the top management representathe
personally. By this means. the consultant is given proper prestige.

AlAKE GOOD Create a friendly atmospherepersonal neatness. condnet. latitude.
INIPRESSION interest. sincerity. The consultant should endeavor to get the favorable

attention of top management representative.

CREATE Create interest. At thin point the consultant :should have the favorable
INTEREST attention of the top management representative. and may now explain

what can be done. The positive approach should be used. The con-
sultant should he able to sell the advisability of his making a survey
in the plant.

PLANT SURVEY

PLANT TOUR

PROFESSIONAL
AND FRIENDLY
ATTITUDE

He 5110111(1 ascertain the safety organization of the plant. as well as
the plant's injury rates, and then should follow through with a plant
tour, accompanied by a designated plant official.

A friendly atmosphere should be maintained during the entire time the
consultant is in contact with the plant, its officers, officials, supervisors.
workers, and his guide. His personal prestige and that of his agency
should be preserved by the types and quality of questions he asks
and the ability lie demonstrates in discussing problems and their
solutions with foremen and others. He should plan recommendations
to fit the needs of that particular plant, and should justify his recom-
mendations by the benefits N6.111C11 will result by their being put into
practice.

FINAL
INTERVIEW

SELL PLAN The consultant should again speak to the general manager and sell
his plan covering recommendations concerning safety organization,
housekeeping, mechanical guarding and all other phases of safety
covered by his survey. The consultant should recommend compliance
with all State safety regulations as a matter of course.
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GI V E PR_ ASE

NO SEN. ERE
CR I TICIS11

AVOID
A RuumENTs

EN COUR AG E
COi111ENTS

PROVIDE
DETAILS

-hould he giNen for !rood condition- found. for safet\ minded
foremen. good housekeeping. well guarded machine-. a good tool, con-
trol program. allel for all\ other condition or action %%mill) of lallorable
mention. (1)41 not gie

1)11 not -eNerek criticize or cionlemn conditions or action- of foremen
or others. The consultant should remember to maintain the sales
"atmosphere. to use the positiNe approach. and cite benefits N 111111

011111 result frOlil making the recommended impro% ements.

The consultant may avoid arguments by wining acceptance of himself
and his recommendations by each foreman as thl survey deNelops.
Should a supervisor differ with any recommidation. the consultant
shonld diplomatically lead die discussion to an agreement based on
facts and logic.

The (.011 SI I I ta t S110111(1 encourage full discussion of his recommnda-
tions to learn lioN\ everyone feels and thinks about them. Nlany tittles
such discussions elarifv a situation where misunderstanding exists.

The consultant should be prepared to provide more details on state-
ments or recommendations he has made. Ile should be ready to supply
drawing's. examples. descriptions or explanations of any matter winch
is not clear.

SELL RECOM-
MENDATIONS

TRY TO GET
ACTION

Ile should state the exact location. what is to be done. how it is to

be done. and what this will accomplish. i.e.. why it is desirable and
what benefit will be derived by the company. This should he done
with enough instructions to carry it to completion.

As each recommendation is discussed. the consultant should try to get
approval for action on it before starting discussion on the recom-
mendation following it. Try to pin down Who will be responsible for
carrying out the recommendation and U'heit the action will be started
and finished, if possible.

10
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SURVEY FOR APPRAISAL
A. PLANT PHYSICAL CONDITIONS

LIGHTING

HAND TOOLS

PERSONAL
PROTECTIVE
EQUIPMENT

FIRE

PREVENTION

SUPPLIES

---1-f I
zl

/7)

-;C"

ELECTRICAL

HAZARDS

MATERIALS

HANDLING

FIRST AID

LAYOUT

MAINTENANCE

AND MACHINE

GUARDING

B. SAFETY ACTIVITIES

SAFETY COMMITTEE

PLANT
PHYSICAL

CONDITIONS

MACHINE
GUARDING

CHART 42H

The safety consultant should check the standard of machine guarding
that has been applied, and in examining and inspecting each machine
look for specific lacks or defects which involve departures from the
State code or the applicable American safety standard, as the ease
may be.

SAFETY
EQUIPMENT

The operations, processes, and activities for which safety equipment
might be required, such as goggles, respirators, protective clothing,
safety shoes, etc., should be studied with care. In each case the entire
cycle of activities should be studied. If this is done, it is frequently
found that operations which appear safe will include, at some point in

11
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(A "ERNE.AI)
Eyl I PM FAT

)THEN
PHYSICAL
CO NDITIONS

EXPLOSION
ANI) FIRE

the cycle. or in servicing and repair work. some expo -mire where per-
sonal protective equipment is advisable or essential.

Means of acre-- t<, erhead equipment and other places here men
must go should be checked for safety and convenieme.

well matter:, as houekeeping. the safety of tools and portable equip-
: ment. maintenance. temperature extremes. excessiNe noise.
and the like should be appraised in the light of accepted standards of
good practice.

The consultant should be on the alert for high-hazard possibilities
such as overpressures. the release of combustible gases or dust. chemi-

j cal reactions that might get out of control. breakouts of hazardous
liquids and gases. and the like. The safeguards for these possible orenr.
relives should he carefully considered.

HEALTH
HAZARDS

SAFETY
ACTIVITIES

SAFETY
COMMITTEES

PARTICIPATION
BY EMPLOYEES

MANAGEMENTS
ATTITUDE

INSPECTION

ACCIDENT
INVESTIGATION

A survey of occupational health hazarth. should he a part of this
appraisal.

Each element of the safety program ( if any) should be investigated
as thoroughly as may be necessary to get a clear picture. At least. the
following aspects should be covered:

The activities of the safety committees, if any.
The scope and value of safety meetings. if any.

To what extent do the employees actually participate in the safety
program? if there is indication of anything less than full participation.
the reason should be determined. if possible.

Management's attitude and policy toward safety should include super-
visory personnel.

The adequacy and effectiveness of the plant safety inspection work.

The extent and thoroughness with which accidents are investigated.

SAFE
PRACTICES

SAFETY
ORGANIZATION

The attention given to the development of safe practices.

The adequacy of the safety organization.

STANDARDS Provisions for job hazard analysis and job training standards. as well
as equipment and material standards.

12



OIIF.AT_ATI(_)\

(:( MRECTIN E
ACTION

Tltr safety indoctrinati,,n and training of ne or tran,ferred etn-
ployeei,

l'rovision:: for ,nitale corrective action Tv. here needed.

13
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PREPARING

RECOMMENDATIONS

A. DURING SURVEY

B. BEFORE PRESENTING

RECOMMENDATIONS

TO TOP

MANAGEMENT

t.

DURING SURVEY

TAKE NOTES

ARRANGE FOR
AN ESCORT

CHART 43H

While the consultant is in the plant, he should make notes and dis-
cuss all matters freely with the foreman. guide, or other key member
of plant personnel concerned.

in each department, the foreman or someone assigned by him should
always be along not only to learn how the appraisal is made, but also
to supply information as to practices and operations not directly
apparent; for example, frequency and method of inspection of speci-
fied devices, extent to which specific operations are carried on. how
maintenance and repairs are handled, etc. The foreman or other guide
should take note of important items the safety consultant may find.

GET FACTS The consultant should be thorough. getting all the pertinent facts.

14
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(XI 1)11 1- E
ENT \ 1

E1GH
EVIDE.NCE

III; N1 FEHO1)-
ICA L

DISCUSS
FINDINGS

ORGANIZE
NOTES

The i'on-tiltant should try to draw out the ieNspoint-. of the foreman
or other key member of the plant per-mmel pertaining. to matter
tinder their direction or ch,ek :tpidicahle to their vvork. Ile stood,'
be specific about definite insufficiencies. such a- a substandard guar a.
a defective ladder. the need for eve protection. etc.

It is important to weigh the <-,A ;deuce carefully on all
matter- before ing an opinion. but there should be 4:14:on Ilr4::;,r1:11.:1

in giving an opinion warranted by e' idence.

The inspection of each machine. process. room or floor should be
completed before going to the next. The exception to 1111 U011141 be in
a plant in which processes are laid out in orderly sequence MO.
therefore. lend themselves well to the --follow the process procedure.
Before leaving a room. the consultant slionhl take a general overall
look for anything that he might have missed.

Before leaving a foreman or supervisor. the consultant should briefly
give him his findings and tentative recommendations. if any. pertaining
to that area.

1. The consultant, should carefully review his notes and refresh
Iris memory as to details.

9. lie should select the more important items to be discussed.
3. 11e should then outline his tentative recommendations.
4. Ile should select commendable eonditions and practices he has

noted. together with the names of the departments ant 'or
supervisors.

5. lie should diplomatically rite. in general. the defeets and de-
pprttires from good practice.

15
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WRITTEN

REPORT

CHART 44--H

_

PREPARE When the consultant has completed his plant survey and has held
REPO_T final conferences with the top management of the company visited,

he should prepare a written report which confirms his appraisals and
recommendations. The report should be sent to top management. and
a copy sent to the consultant's supervisor.

INCLUDE
SUMMARY

Include in the summary the major findings, in general, the overall
plant safety attitude.
Also the most important recommendations should be included, at least
those agreed upon at the management conference. (It is not necessary
to include detail here.)
Include the action which had been agreed upon at the conference with
management, and who is to do what.

16
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IN(;LUDE
1ILED

REPORT

REPORT
CONCLUSIONS

1. Include in the report. in detail. specific findings.
2. Detailed recommendations 1 these w ill include ilere..arN- data I41

rekrefIV. 1101111/ also be included.
3. t nviine a recommended safety program.
I. Discuss unsafe conditio/F. N.. unsafe acts.
7). Discuss recommendation for a safety committee. or a director of

safety.

This should be a final stun/nary of expected action. including follow-
up hr consultant. including date of such a visit.

STATE FOR1IS The regular State inspection and report forms may be used as a suple-
ment to the written report, if necessary. but. for the consultative
approach. they do not replace the written report.

The consultant should always hear in mind that his is a consulting
engineering function of appraisal and determination. presented to
industrial management on a voluntary sales basis. supported by an
executive type report of his conclusions.

PROFESSIONAL
REPORT



FOLLOW-UP

LETTER

( ,... SOATet

(404 %
I _,---_-,:---= -
.--',----------=

-,4,,..---.,..., 1

...,:.

- PROMOTION
TY

RETURN

VISIT- SURVEY

\ MATERIALS

CONTINUITY
OF SERVICE
BY FOLLOW UP

CI A HT 45H

_ .

Most top management executives who have to lie sold On the im-
portance of safety and then shown how to improve their own per-
formance will almost inevitably lose interest in sonic degree unless
the consultant keeps in tone!' with them. In all his contacts with top
management, the consultant should emphasize that this service is a
continuing one, and that an important part of his responsibility is to
call hack from time-to-time, or as the need may arise, to offer further
advice or to look into matters which might require clarification.

DATE FOR
RETURN VISIT

At the time of the final conference, a date should have been set for
a followup visit by the consultant and lie should make every effort
to keep this appointment. Additional visits should he arranged as
needed.

IB
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liSE AS
FOLL( P

PROCEDURE
FOR RETURN
VISIT

FOLLOWU P
LETTER

PRONIOTIGN AL
N1 21TERI ALS

These return visits should he rased to determine \dila action has be-n
taken. liov reeommendat ions ha\ ts been applied, and what fun her
recommendations or changes in procedures should be made.

The procedure should be tilts same as for the initial visit. e.g.. letter
or phone call from the State labor commissioner to top management
confirming the intended visit of the consultant.
The consultant should revie\% the recommendations. injury rates. and
the progress of acetsptance of the program in the !arn.
Ile should then visit the plant for verification and determine future
needs.

Upon returning to his office. the consultant should confirm his 'isit
as a progress letter report, congratulating the officials of the company
for the progress made. Ile should offer further personal assistance.

At any point in the consulting process. booklets, posters, guard spe-
cifications and drawings, State codes, rules or regulations may be
given to top management, suggesting they will aid immeasurably in
carrying Out the recommendations.

IDistribute Occupational Safety Aids,
"Elements of a Safety Program,"

1

and "Safety Training Techniques."

19
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PREFACE

This test Guide has been prepared by the
Flight Standards Service of the Federal
Aviation Administration and-

1. specifies those maneuvers and pro-
cedures required by Federal Aviation Regu-
lations to be accomplished successfully by the
Airline Transport Pilot applicant;

2. describes the maneuvers and proce-
dures and stipulates the conditions and lim-
itations under which they are to be performed;
and

3. describes the level of competence and
expresses the factors which are to be taken
into account by the inspector/examiner in
deciding whether the applicant has satis-
factorily accomplished the maneuver or pro-
cedure.

Specific airplane configuration for any
particular operation will be as specified in
the airplane operating instructions for the
airplane in use. Since this Guide may be
used for aircraft ranging from a single-engine
trainer to a four-engine jet transport, general
terms such as approach speed, landing con-
figuration, takeoff power, etc, will indicate
that a condition/position/setting should be as
specified in those operating instructions.
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Descriptions of maneuvers are not of a
"how-to-accomplish" nature since this is not
intended as an instructional publication.
Flow to perform a particular maneuver or
procedure is explained in detail in one of
several training publications such as the op-
erating instructions for the airplane in use,
the Flight Training Handbook, the Instrument
Flying Handbook, and many commercial
publications available. There are no ma-
neuvers required for the ATP flight test that
are not a part of the required training for
previous flight tests for either private, com-
mercial, instrument, or multiengine ratings.
The difference is the level of skill required
to be demonstrated in performing the ma-
neuvers and procedures.

Comments regarding this publication should
be directed to Department of Transportation,
Federal Aviation Administration, . Flight
Standards Technical Division, P.O. Box

25082, Oklahoma City, Oklahoma 73125.
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AIRLINE TRANSPORT
PILOT (AIRPLANE)

PRACTICAL TEST. GUIDE

General Information.
This Guide describes the practical test re-

quirements for Airline Transport Pilot Cer-
tificates (Airplane) and associated Class and
Type ratings.

An applicant for an Airline Transport
Pilot (Airplane) Certificate must meet the
requirements prescribed in FAR §§ 61.141,
61.143, 61.145, and 61.147. The holder of
an Airline Transport Pilot Certificate (Rotor-
craft) who applies for an airplane rating
must comply with §§ 61.143, 61.147, and
61.157(c). An applicant who does not al-
ready have an instrument rating must, in
addition to the maneuvers and procedures
described in this Guide, comply with § 61.37
(c) (1) as part of the oral, and, as part of
the flight test, perform each additional ma-
neuver required by § 61.37(c) (2) that is
appropriate to the airplane type.

Each applicant is required to furnish an
airworthy airplane in accordance with § 61.25.
He should also furnish current charts or
publications for departure, enroute, and
approach operations in the National Airspace



System. Any system of aeronautical charts
that accurately depicts the approved instru-
ment procedures is acceptable.

Throughout the maneuvers described in
this Guide, and those required by § 61.37(c),
if appropriate, good judgment commensurate
with a high level of safety must be demon-
strated. In determining whether such judg-
ment has been shown, the inspector/examiner*
who conducts the check considers adherence
to approved procedures, actions based on
analysis of situations for which there is no
prescribed procedure or recommended prac-
tice, and qualities of prudence and care in
selecting a course of action.

Each maneuver or procedure must be per-
formed in flight except to the extent that
certain maneuvers or procedures may be
performed in an airplane simulator with a
visual system (visual simulator), or an air-
plane simulator without a visual system
(non-visual simulator), or a training device,
or may be waived. The current appendix A
to FAR Part 61 should be consulted to iden-
tify the maneuvers which are affected by
these provisions.

The airline transport pilot (airplane) prac-
tical test described in this Guide is arranged

The words "inspector/examiner" are used in this
Guide to denote either an FAA Inspector or a
Pilot Examiner who has been designated by the
FAA to conduct flight tests for Airline Transport
Pilot Certificates or Type Ratings.

2
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in seven sections. Under each section are
pertinent performance items. When the final
performance of any item is unsatisfactory,
the flight test will be unsatisfactory. A flight
test may be discontinued at any time by the
inspector/examiner or the applicant. How-
ever, once started, every effort should be
made to complete the test. In the event of
an unsatisfactory or incomplete test, credit
will be allowed on subsequent reexamination
for each satisfactorily completed item.

The items listed under each section outline
the procedures and maneuvers and contain
three divisions: Objective, Description, and
Acceptable Performance Guidelines.

The Objective states briefly the reason the
procedure or maneuver is required. It speci-
fies the piloting operations which the appli-
cant must perform properly to demonstrate
that he has mastered this element of pilot
qualifications.

The Description explains the procedure or
maneuver and stipulates the conditions and
limitations under which it is to be performed.
These descriptions should not be confused
with the objectives.

The Acceptable Performance Guidelines de-
scribe the factors which are taken into account
by the inspector/examiner in deciding whether
the applicant has accomplished the objectives
of the maneuver or procedure at the required
level of competence. The airspeed, altitude,
and heading tolerances are not hard and fast,



but represent the performance to be expected

in good flying conditions.
In addition to specific factors to be con-

sidered for a particular item, the applicant's
performance will be evaluated by the inspec-
tor/examiner on the basis of the judgment,
knowledge, accuracy, and smoothness dis-

played on the test. The competent perform.
ante of a flight maneuver is a performance
in which the pilot is obviously the master of
the airplane.

Throughout the flight test, the applicant
will be evaluated on his vigilance for other
air traffic, and his adequate clearance of the

area before performing any flight maneuver
which might result in a hazard of collision

with another aircraft.
The procedures and maneuvers set forth

in this Guide must be performed in a manner

that satisfactorily demonstrates knowledge and

skill with respect to-
1. the airplane, its systems and compo-

nents;

2. proper control of airspeed, configura-

tion, direction, altitude, and attitude in ac-
cordance with procedures and limitations
contained in the approved Airplane Flight
Manual, check lists, or other approved ma-
terial appropriate to the airplane type; and

3. compliance with approved en route,

instrument approach, missed approach, ATC,

or other applicable procedures.

4
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I. PREFLIGHT

A. Equipment Examination (Oral).
1. Objective. To determine that the ap-

plicant has a practical knowledge of the air-
plane, its operation and limitations.

2. Description. As part of the practical
test the equipment examination must be
closely coordinated with, and related to, the
flight maneuvers portion but may not be
given during the flight maneuvers portion.
Notwithstanding § 61.21, the equipment exam-
ination may be given to an applicant who has
completed a ground school that is part of an
approved training program under the Federal
Aviation Regulations Part 121 for the air-
plane type involved and who is recommended
by his instructor. The equipment examina-
tion must be repeated if the flight maneuvers
portion is not satisfactorily completed within
60 days. The equipment examination must
cover

a. subjects requiring a practical knowl-
edge of the airplane, its powerplants, systems,
components, and operational and performance
factors;

b. normal, abnormal, and emergency
procedures and the operations and limitations
related thereto; and

c. the appropria.,e provisions of the ap-
proved Airplane Flight Manual.

,



3. Acceptable Performance Guide-
lines. The applicant's performance will be
evaluated on the basis of his knowledge of
tip: appropriate flight manual and under-
standing of the airplane, its systems and corn-
;Jonfmts, and knowledge of weight and balance
I imiteions.

B. Preflight Inspection.
1. Objective. To determine that the ap-

plicant possesses the necessary knowledge of
the airplane to ascertain that it is safe for
flight.

2. Description. The pilot must
a. conduct an actual visual inspection of

the exterior and interior of the airplane, lo-
cating each item and explaining briefly the
purpose of inspecting it; and

b. demonstrate the use of the prestart
check list, appropriate control system checks,
starting procedures, radio and electronic
equipment checks, and the selection of proper
navigation and communications radio facili-
ties and frequencies prior to flight.

If a flight engineer is a required crew-
member for the particular type airplane, the
actual visual inspection may either be waived
or it may be replaced by using an approved
pictorial means that realistically portrays the
location and detail of inspection items.

3. Acceptable Performance Guide-
lines. The applicant will be expected to



explain the operational purposes of each item.
If a flight engineer is a required flight crew-
member for the airplane involved, the waiver
provision of § 61.147 (c) applies to the visual
inspection.

C. Taxiing.

1. Objective. To determine that the ap-
plicant has the ability to maneuver the air-
plane expeditiously and safely on the surface.

2. Description. This maneuver includes
taxiing, sailing, or docking procedures in
compliance with instructions issued by the
appropriate traffic control authority or by the
inspectorjexaminer.

3. Acceptable Performance Guide-
lines. Evaluation will be made on the basis
of the applicant's attention to safety; pro-
ficiency in handling the aircraft; considera-
tion for other aircraft and personnel on
ramps and taxiways; the use of power brakes
and flight controls for directional control;
and the proper use of nose wheel steering,
tailwheel lock, or water rudder as applicable.

D. Powerplant Checks.
1. Objective. To determine that the ap-

plicant can make the necessary checks to
assure the airplane's immediate readiness for
flight.

2. Description. As appropriate to the
airplane type.

7
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3. Acceptable Performance Guide-
lines. The applicant will be evaluated on
the basis of the proficiency and thoroughness
with which the powerplant checks are ac-
complished and the knowledge displayed of
the airplane engines, systems, and related
operational checks.

11. TAKEOFFS

A. Normal.

B. Instrument.

C. Crosswind.

D. Powerplant Failure.

E. Rejected.

1. Objective. To determine that tia ap-
plicant can make safe takeoffs under normal
and emergency conditions and under various
meteorological conditions, and cart safely re-
ject the takeoff when appropriate.

2. Description.
a. Normal. One normal takeoff which,

for the purpose of this maneuver, begins
when the airplane is taxied into position on
the runway to Le used.

b. Instrument. One takeoff with instru-
ment conditions simulated at or before reach-
ing an altitude of 100 feet above the airport
elevation.

8
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c. Crosswind. One crosswind takeoff, if
practicable under the existing meteorological,
airport, and traffic conditions.

d. Powerplant Failure. One takeoff with
a simulated failure of the most critical power.
plant

(i) at a point after V, and before V2
that, in the judgment of the inspector/
examiner, is appropriate to the airplane type
under the prevailing conditions;

(ii) at a point as close as possible
after V, when V, and V2 (or V, and VB.) are
identical; or

(iii) at the appropriate speed for
nontransport category airplanes.

e. Rejected. A rejected takeoff per-
formed in an airplane during a normal take-
off run after reaching a reasonable speed
determined by giving due consideration to
aircraft characteristics, runway length, sur-
face conditions, wind direction and velocity,
brake heat energy, and any other pertinent
factors that may adversely affect safety or
the airplane.

3. Acceptable Performance Guide-
lines. Performance will be evaluated on the
basis of the takeoff and reject technique,
judgment, observance of traffic patterns and
control tower instructions, coordination,''and
smoothness. Airplane configuration, airspeed,
and operational procedures should be in ac-
cordance with those recommended in the



applicable operating instructions for the air-
plane being used.

III. INSTRUMENT PROCEDURES

A. Area Departure and Area Arrival.
1. Objective. To determine that the ap-

plicant can adhere to actual or simulated
ATC clearances, including assigned radials
and proper use of navigation facilities.

2. Description. During each of these
maneuvers the applicant must

a. adhere to actual or simulated ATC
clearances (including assigned radials) ; and

b. properly use available navigation fa-
cilities. Either area arrival or area departure,
but not both, may be waived under § 61.147
(c).

3. Acceptable Performance Guide-
lines. Evaluation will ..)e made on the basis
of the applicant's acceptance and knowledge
of instructions and his knowledge of, and use
of, available navigation facilities; also his
knowledge of, and adherence to, airspeed
limits relative to altitude aid distance from
the airport.

B. Holding.

1. Objective. To determine that the ap-
plicant can enter and fly a holding pattern
properly.

10
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2. Description. This maneuver includes
entering, maintaining, and leaving holding
patterns. It may be performed under either
area departure or area arrival.

3. Acceptable Performance Guide-
lines. Evaluation will be made on the basis
of compliance with the holding direction/
radial, and staying within the holding
airspace. =,m, applicant should maintain
altitude witli.;:n 100 feet of the assigned alti-
tude. Holding airspeed should be maintained
within 10 knots of that airspeed recommended
for holding in the airplane being used.

C. ILS and Other Instrument Ap-
proaches.

1. Objective. To determine that the ap-
plicant can make safe and accurate instrument
approaches under normal conditions and with
a simulated powerplant failure.

2. Description. There must be the fol-
lowing:

a. At least one normal ILS approach.

b. At least one manually controlled ILS
approach with a simulated failure of one
powerplant. The simulated failure should
occur before initiating the final approach
course and must continue to touchdown or
through the missed approach procedure.

c. At least one nonprecision approach
procedure that is representative of the non-

11
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precision approach procedures the applicant
is likely to use.

d. Demonstration of at least one non-
precision approach procedure on a letdown
aid, other than the approach procedure per-
formed under subparagraph (c) of this para-
graph, that the applicant is likely to use. If
performed in a synthetic instrument trainer,
the prctzgures must be observed by the
inspector/examiner, or, if the applicant has
completed an approved training course under
Part 121 of the Federal Aviation Regulations
for the airplane type involved, the procedures
may be observed by a person qualified to act
as an instructor or check airman under the
approved training program. Each instrument
approach must be performed according to
any procedures and limitations approved for
the approach facility used. The instrument
approach begins when the airplane is over
the initial approach fix for the approach pro-
cedure being used (or turned over to the
final approach controller in the case of PAR
approach) and ends when the airplane touches
down on the runway or when transition to
a missed approach configuration is completed.
Instrument conditions need not be simulated
below 100 feet above touchdown zone eleva-
tion.

3. Acceptable Performance Guide-
lines. Airplane configuration and airspeeds
should be in accordance with those recom-
mended in the applicable operating itritruc-



tions tor the airplane being used. Arrival
at authorized minimum in position for a
straight-in landing is an acceptable perform-
ance for nonprecision instrument approaches.
The ILS approach, to be considered accept-
able, should be conducted so that glide slope
and localizer indications do not exceed one
dot deviation. Altitude should be maintained
within 100 feet of prescribed altitude during
initial approach, and within 0 to +50 feet
of minimum descent altitude or decision
height. Airspeed should be controlled within
10 knots of the recommended airspeed for
the airplane configuration from the initial
approach fix to the final fix inbound and
within 0 to +10 knots of reference airspeed
with appropriate wind/gust factor adjustme:st
from the final fix to minimum descent altitude
or decision height.

D. Circling Approaches.
1. Objective. To determine that the ap-

plicant can maneuver the airplane safely
under conditions of low visibility to align
with and land on a more favorable runway
when a straight-in approach is not practicable.

2. Description.. At least one circling ap-
proach must be made under the following
conditions:

a. The portion of the circling -approach
to the authorized minimum circling approach
altitude must be made under simulated in-
strument conditions.

13
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h. The approach must be made to the
authorized minimum circling approach alti-
tude followed by a change in heading and
the necessary maneuvering (by visual refer-
ence) to maintain a flight path that permits
a normal landing on a runway at least 90°
from the final approach course of the simu-
lated instrument portion of the approach.

c. The circling approach must be per-
formed without excessive maneuvering, and
without exceeding the normal operating limits
of the airplane. The angle of bank should
not exceed 30°. When the maneuver is per-
formed in an airplane, it may be waived as
provided in § 61.147(c) if local conditions
beyond the control of the pilot prohibit the
maneuver or prevent it from being performed

as required.
3. Acceptable Performance Guide-

lines. Angle of bank should not exceed 30°.
Altitude should be maintained within 0 to
+100 feet during flight at minimum descent
altitude. MDA should be maintained until
aircraft is in a position from which a normal
approach to a landing can be accomplished,
and preferably until turning final. Airspeed
should be controlled within 0 to +10 knots
of the recommended airspeed for the airplane
configuration from the final fix inbound to
the point where the transition is made from

the approach configuration to the landing
configuration, and within 0 to +10 knots
of reference airspeed with appropriate wind/

14



gust factor adjustment after the landing con-
figuration is established.

E. Missed Approaches.

1. Objective. To determine that the ap-
plicant can accurately and safely transition
from approach and landing configuration to
climb configuration, and can fly the airplane
throughout the miskt ,1 approach procedure
from minimum approach altitude to the
missed approach altitude under normal con-
ditions and with a simulated powerplant
failure.

2. Description. Each applicant must
perform at least two missed approaches, with
at least one from an ILS approach. A com-
plete approved missed approach procedure
must be accomplished at least once and, at
the discretion of the inspector/examiner, a
simulated powerplant failure may be required
during any of the missed approaches. These
maneuvers may be performed either inde-
pendently or in conjunction with maneuvers
required under Sections III or V of this
Guide. At least one must be performed in
flight.

3. Acceptable Performance Guide-
lines. Evaluation will be made on the basis
of the applicant's judgment in deciding to
execute the missed approach, the appropriate-
ness of his communications and navigation
procedures, his ability to maintain positive

15
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airplane control and to operate all airplane
systems in accordance with applicable oper-
ating instructions for the airplane being used.
Descent below the Decision Height on ILS
final prior to initiation of the missed approach
procedure will be disqualifying except in
those instances where the runway environment
was in sight at DH.

IV. IN-FLIGHT MANEUVERS

A. Steep Turns.

1. Objective. To determine that the ap-
plicant can control an airplane in a steep
bank under maneuvering load factors, and
to maintain altitude and orientation.

2 Description. At least one steep turn
in each direction must be performed. Each
steep turn must involve a bank angle of 45°
with a heading change of at least 180° but
not more than 360°.

3. Acceptable Performance Guide-
lines. The applicant will be expected to
maintain altitude within 100 feet of the entry
altitude, and a bank angle of 45°, ±5 °,
after the turn is established, and recover
within 10° of the assigned headings. Air-
speed should be controlled within 10 knots
of that recommended for the airplane being
used. Special attention will be directed to
the applicant's smoothness, coordination, and
orientation.

16



B. Approaches to Stalls.

1. Objective. To determine that the ap-
plicant can recognize approaches to stalls in
various airplane configurations, and can make
prompt and effective recoveries.

2. Description. For ',-he purpose of th;,
maneuver, the required approach to a stall
vs reached when there is a perceptible buffet
or other response to the initial stall entry.
Except as provided below, there must be at
least three approaches to stalls as follows:

a. One must be in the takeoff configura-
tion (except where the airplane uses only a
zero-flap takeoff configuration).

b. One in a clean configuration.

c. One in a landing configuration.

At the discretion of the inspector/examiner,
one approach to a stall must be performed in
one of the above configurations while in a
turn with a bank angle between 15° and 30°.
Two out of the three approaches required by
this paragraph may be waived as provided
in § 61.147 (c) .

3. Acceptable Performance Guide-
lines. The applicant should recognize the
approach to a stall when there is a perceptible
buffet or from activation of stall warning
devices. Recoveries should be initiated at
the first indication of an approaching stall.

17
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The recoveries should be accomplished posi-
tively and smoothly, using appropriate and
coordinated flight and power controls and
with the least loss of altitude consistent with
the recovery of full control effectiveness.
After recovery, the applicant should make an
expeditious return to the original altitude.
Additional evaluation will be made on the
basis of the applicant's prompt, smooth, and
positive control application.

C. Specific Flight Characteristics.

1. Objective. To determine that the ap-
plicant can control and recover from specific
flight characteristics that are peculiar to the
airplane type.

2. Description. Recovery from specific
flight characteristics that are peculiar to the
airplane type.

3. Acceptable Performance Guide-
lines. Evaluation will be made on the basis
of the applicant's demonstration of smooth,
prompt, and positive recovery to normal
flight, stressing minimum loss of altitude
commensurate with safety. He should main-
tain positive aircraft control without exceed-
ing the limitations of the aircraft being used.

D. Powerplant Failures.

1. Objective. To determine that the ap-
plicant can use the correct procedures for
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feathering or shutting down an engine in
flight, and that he can maneuver an airplane
effectively and safely with an engine, or en-
gines, inoperative.

2. Description. In addition to the spe-
cific requirements for maneuvers with simu-
lated powerplant failures, the inspector/
examiner may require a simulated powerplant
failure at any time during the check.

3. Acceptable Performance Guide-
lines. Evaluation will be made on the basis
of the applicant's ability to maintain heading
within 20° of the original heading during
the engine shutdown and restart procedures,
and his altitude within 100 feet of the original
altitude if it is within the capability of the
airplane used. The applicant will be expected
to promptly identify the inoperative engine
after the engine is made inoperative by the
inspector/examiner. Shut down and restart
procedures should be as prescribed in the
appropriate operating instructions for the air-
plane type. In an airplane not capable of
maintaining altitude with an engine inopera-
tive under existing conditions, the applicant
will be expected to maintain an airspeed
within 5 knots of the engineout best rate-of-
climb speed. The use of prescribed operating
procedures, proper trim settings, and smooth-
ness will be emphasized.

19
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V. LANDINGS AND APPROACHES
TO LANDINGS

A. Normal Landing.
B. Landing In Sequence from an ILS

Approach.

C. Crosswind Landing.
D. Landing with Simulated Failure of

50% of Available Powerplants.

E. Landing from Circling Approach.

F. Rejected Landing.
G. No Flap Visual Approach to Land-

ing.

H. Accuracy Approaches and Spot
Landings (For Single Powerplant
Rating Only).

1. Objective. To determine that the ap-
plicant can consistently make safe landings
under normal, abnormal, and emergency
conditions, and can reject a landing safely
when required.

2. Description. Notwithstanding the au-
thorizations for combining of maneuvers ;ILIA
for waiver of maneuvers, at least three actual
landings (one to a full stop) must be made.
These landings must include the types listed
below but more than one type can be com-
bined where appropriate:

a. Normal Landing.



b. Landing in sequence from an ILS
instrument approach except that, if circum-
stances beyond the contol of the pilot pre-
vent an actual landing, the inspector/
examiner may accept an approach to a point
where in his judgment a landing to a full
stop could have been made.

c. Crosswind landing, if practical under
existing meteorological, airport, and traffic
conditions.

d. Maneuvering to a landing with a
simulated failure of 50% of the available
powerplants. The simvlated loss of power
must be on on side of the airplane (center
and one outboard engine on three-engine
airplanes), except that in turbojet powered
airplanes, the following maneuvers may be
substituted for this requirement.

(i) In the case of a four-engine
turbojet powered airplane, maneuvering to a
landing with simulated failure of the most
critical powerplant, if a flight instructor in
an approved training program under Part 121
of the Federal Aviation Regulations certifies
to the Administrator that he has observed the
applicart satisfactorily perform a landing in
that type airplane with simulated failure of
50% of the available powerplants. However,
these substitute maneuvers may not be used
if the Administrator determines that training
in the two-engine-out landing maneuver pro-
vided in the training program is unsatis-
factory.



(ii) In the case of a three-engine air-
plane, maneuvering to a landing using an
approved procedure that approximates the
loss of two powerplants.

e. Landing under simulated circling ap-
proach conditions except that if circumstances
beyond the control of the pilot prevent a
landing, the inspector/examiner may accept
an approach to a point where in his judgment
a landing to a full stop could have been made.

f. A rejected landing, including a normal
missed approach procedure, that is rejected
approximately 50 feet over the runway and
approximately over the runway threshold.
This maneuver may be combined with instru-
ment, circling, or missed approach proce-
dures; but instrument conditions need not be
simulated below 100 feet above the runway.

g. A no flap visual approach to a point
where, in the judgment of the inspector/
examiner a landing to a full stop on the ap-
propriate runway could be made.

h. For a single powerplant rating only,
unless the applicant holds a commercial pilot
certificate, he must accomplish accuracy ap-
proaches and spot landings that include a
series of three landings from an altitude of
1,000 feet or less, with the engine throttled
and 180° of change in direction. The air-
plane must touch the ground in a normal
landing attitude beyond and within 200 feet
from a designated line. At least one landing
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must be from a forward slip. Although
circular approaches are acceptable, 180°
approaches using two 90° turns with a
straight base leg are preferred.

3. Acceptable Performance Guide-
lines. Traffic pattern airspeeds should be
controlled within 0 to +10 knots of that
recommended for that type airplane and the
appropriate airplane configuration until
reaching final approach. Airspeed on the
final approach should be controlled within
0 to +10 knots of reference speed with
appropriate wind/gust factor adjustment as
recommended by the operating instructions
for the airplane being used. Threshold air-
speeds, also, should be as recommended by
these instructions with appropriate wind/
gust factor adjustments.

VI. NORMAL AND ABNORMAL
PROCEDURES

A. Anti-icing and Deicing Systems.

B. Autopilot Systems.

C. Automatic or Other Approach Aid
Systems.

D. Stall Warning Devices, Stalling
Avoidance Devices, Stability Aug-
mentation Devices.

E. Airborne Radar Devices.
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F. Any Other Systems, Devices, or
Aids Available.

G. Hydraulic and Electrical System
Failures and Malfunctions.

H. Landing Gear and Flap System
Failures or Malfunctions.

I. Failure of Navigation or Communi-
cations Equipment.

1. Objective. To determine that the ap-
plicant has a practical knowledge of the
systems and devices appropriate to the air-
plane type.

2. Description. Each applicant must
demonstrate the proper use of as many of the
systems and devices listed in test items A.
through I. above as the inspector/examiner
finds are necessary to determine that the per-
son being checked has a practical knowledge
of the use of the systems and devices appro-
priate to the aircraft type.

3. Acceptable Performance Guide-
lines. Performance will be evaluated on the
basis of the applicant's demonstration of

knowledge of the procedures for the airplane
used and the judgment displayed.

VII. EMERGENCY PROCEDURES

A. Fire In Flight.
B. Smoke Control.
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C. Rapid Decompression.

D. Emergency Descent.

E. Any Other Emergency Procedure
Outlined in the Appropriate Ap-
proved Airplane Flight Manual.

1. Objectives. To determine that the ap
plicant has an adequate knowledge of, and
the ability to perform, emergency procedures
appropriate to the airplane in use.

2. Description. Each applicant must
demonstrate the proper emergency procedures
for as many of the emergency situations
listed in test items A. through E. above as
the inspector/examiner finds are necessary
to determine that the person being checked
has an adequate knowledge of, and ability
to perform, such procedures.

3. Acceptable Performance Guide-
lines. Performance will be evaluated on the
basis of the applicant's demonstration of
knowledge of the emergency procedures out-
lined above for the airplane used, the judg-
ment displayed, and the accuracy of his
operations.
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TO ALL FERTILIZER PLANT INSTRUCTORS

The purpose of this operator training manual
is to help in the training of chemical plant
operators in the developing nations. It is an
effort to share with the chemical industries in
the LDC's experience that has been obtained
over many y(.ars of operation at the National
Fertilizer Development Center. Our goal is to
present. in a very simple and concise form.
materials that will improve fertilizer plant
Operation. It is hoped that by using these
materials the trainers in the evolving fertilizer
plants will be able to rapidly and effectively
upgrade the operators and thus improve the
operations of the plants that are and will be
established to meet the fertilizer and food needs
of the developing countries.

ANALYZE YOUR CLASS

In almost all cases. yOu will find that the
education and background of the operators in
your class vary widely. It will be almost
impossible to set a pace that will be pleasing to
all. After a session or two, you will be able to
determine just how fast the material can be
covered.

The pace should be slow at first. As the class
becomes familiar with the material and your
method of teaching, the pace can be
accelerated. Watt-II for slow learners. Try to
keep them from falling behind. Sometimes, a
little extra help or encouragement from the
teacher will give them the determination to
keep up with the class and complete the course.

OUTLINE MATERIAL TO BE COVERED
(LESSON PLANS)

It helps your students to have sonic. idea as
to how the course will be conducted. They
should also have a clear conception of the
purpose of the course and how it will help
them.

Explain to the students that each chapter is
arranged so that the instructor can giye them a

brief introduction of the material to he
presented. The operation is next reviewed. The
duties of the operator are covered in a general
way for that particular operation. Suggestions
and hints are given on how to obtain the best
operation based on past experience in that
particular field. Brief sketches are provided in
the text so that the instructor can illustrate the
subject on the blackboard or by other means.
Suggest ions are also given on preventive
maintenance, lubrication, and safety. I xplain to
the students the importance of what is said.
Several questions are provided on each subject
to help stimulate interest and to emphasize key
points.

The instructor should feel free to add to or
modify the material provided in the text as
warranted by time or situation. All of the
material in the text should be pres.nted so that
,he operator will have a basic foundation on
these important subjects.

SPECIAL TIPS ON DEVELOPING
LESSON PLANS

The most important assets of any instructor
are sincerity, enthusiasm. and a knowledge of
the subject. However, to really be effective.
each instructor should have a lesson plan,
preferably a written lesson plan. Lesson plans
standardize training. They also help the
instructor to:

. Present material in the proper order.
2. Avoid omission of essential material.
3. Conduct classes according to a timetable.
4. Place proper emphasis on items covered.
5. Provide for student participation or

involvement.
6. Gain confidence.

A lesson plan should contain the following:

1. TitleIndizates subject matter being taught.
Should be clear and concise.

2. Objecties--Should indicate the purpose of
the session or goals. Specifically, it should
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indicate what the students are expected to
know at the end of the session.

3. Training Aids A list of all training aids
such as actual equipment, charts. etc.

4. Intmdction Lvery lesson should be
introduced to the class in a manner that
will develop the interest of the group. It
should give the students the scope and
importance of the subject.

5. Prescntaiimi --This is really the meat of the
whole lesson plan; this is the plan of
action. It is the guide for putting across
the ideas, information or skills the student
should learn. It should in dicate method of
presentation, such by lecture,
demonstration, discussion, etc.

6. Application-----A lesson plan should contain,
if possible, some suggestions on how the
information presented can be applied.
Usually one or two students are
experienced ; have them tell the group
how they apply such information to their
work. In some cases, problems may be
worked or exercises applied.

7. Summary--The summary restates the main
poi nts of the lesson and helps to
strengthen the weak points in the
instruction.

When students have a good background of
experience, the discussion method of presenting
information will be found to be most effective.
In this method, the instructor gets the students
to think and to talk. His best tools for
promoting discussion are provocative questions,
prepared in advance and inserted into the lesson
plan. After such a discussion is started, the
instructor leads and guides it and tries to get all
students to participate.

When the information to be covered is new
to the group, discussion accomplishes little,
other than to pool ignorance. In such cases, the
instructor must resort to other methods, such as
lecture, controlled exercises, demonstrations, or
some form of student involvement.

The above are just a few suggestions to help
the instructor organize his presentation. The
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experienced instructor may have a good plan
without much in writing, the less experienced
instructor may need a detailed written plan. In
any event, good teaching demands good
planning.

USE OF VISUALS

When preparation of the training manual was
begun it was intended that slides mentioned in
the text would be provided. Due to the cost
involved, however, they cannot be included in
all manuals. The slides are being assembled and
copies can be purchased from TVA (for about
S50) when available. Instructors also may have
substitute visuals. Slides or photographs taken
locally and pictures from magazines or books
can be used effectively, as can sketches on the
blackboard. Good use of visuals helps people
learn faster and retain more.

TRAINING AIDSCHECK LIST

1 . Check classroom
2. Check equipment
3. Introductionclass and self
4. Make objective clear
5. Use lesson plan and manual
6. Use visual aids
7. Vary presentation
8. Introduce each new subject and explain
9. Refrain from using sarcasm or profanity

10. Talk to class
11. Never use words not understood by class
12. Cover material in each lesson and if time

permits, use anecdotes or personal experiences
13. Be sure to summarize high points
14. Make clear class assignments
15. Conduct verbal examinations to test

effectiveness
16. Keep meeting place orderly
17. Start and stop on time
I 8. Make attempt to know students and learn

names
19. Never show favoritism
20. Insist on order



Chapter I: CONVEYORS AND ELEVATORS

WHAT TO DO WHAT TO SAY

Introduction
1

Welcome to the first session of Operator Training for Fertilizer Plant
Operations. We will meet for hourts I each . There will

be other -hour sessions.

2

In ordcv to process materials into fertilizer it is necessary to transport or
move them from one location to another. lithe material is a solid, the term
conveying is used for this operation.

There are many forms of conveying equipment we can use, depending on
the nature of the material.that is. the size, shape. and the amount to be
moved. We also must take into account whether the material is to be
transported horizontally, vertically, or on an incline.

The more important conveyors and elevators are:
I. Belt Conveyor
2. Screw Conveyor
3. Pneumatic Conveyor
4. Chain Conveyor
5. Oscillating and Vibrating Conveyor
6. Bucket Elevators

3

Belt Conveyors

The belt conveyor is a simple piece of equipment. It is ideally suited to
handling a wide variety of materials. It has few moving parts, involves a

minimum of friction, and requires less power than any other type of
power-driven conveyor.

Belt conveyors are light in weight, and require little head-room. They can
be operated either horizontally or up or down inclines. They can be operated
either low or at high speeds to produce any desired capacity.
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.S.1, en li on

lila( Aboard

Sketch on
blackboard

Sketch uir

blue kboard

Component parts of the belt k..oik e or are he belt lu,ua ni;:de or

rubber). drive rolls. and the tightener or take-up pulle .

Belt

Drive pulley

Rolls

Take-up pulley

The simplest drive for the belt conveyor is a bare steel pulley actuated by
a source of power, usually an electric motor.

The rolls for the
belt may be flat,

or, they may be
troughed to
prevent spillage

of material.

11Ml.=MIcmra.11,
Carrier

Carrier

Stress The roller supports are usually called carriers. The better ones are carried
this on roller bearings equipped for pressure grease-gun lubrication. To obtain

satisfactory operation of the conveyor, these fittings must be lubrkated and
the rollers kept free of spillage material.

6

Due to changes in load, weather, temperature, and humidity, the length of
the belt will vary. In order to keep the proper tension on the belt, it will be
necessary to be able to move one of the belt pulleys. It is called the take-up
pulley.
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4

The simplest method of getting material on the belt conveyor is by means
of a hopper or bin. The material should be discharged from the hopper to
the belt in the same direction that the belt is traveling.

5

Discharging the material from the belt can he done several ways. if it is to
he discharged at the end of the belt, the material will fall off.

The discharge of the material at some intermediate po,vi, may he obtained
by using a scraper to scrape the material oft. Another method is to arrange
the roller supports in such a way that the belt is tilted at an angle and the
material slides off of the belt.

When it is desirable to discharge the material at several points along the
belt. a device called a tripper may be used. A tripper consists of two pulleys
mounted in a frame that travels on rails with the belt. The pulleys are so
arranged that the belt is doubled back for a short distance. This causes the
material to fall free into a chute, which discharges to either side of the belt.

Rails

6
After starting the belt conveyor, check to see that it is not overloaded

with too much material falling off thebeh.

When in operation the belt should stay centered on its supports. If it shifts
sideways, an adjustment of one of the pulleys may be necessary or some of
the rolls may need cleaning.

Check the discharge from the belt often during operation; there is always
the possibility of the chute plugging and causing a spillage of the material.

It is a good idea to check the belt several times a day for tears or wear.
Also, check the point where the belt is joined together to make sure it is still
in good repair.

0rd 7
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Safety

All idle rolls should he insrected daily to see that they arc free-turnin12.
and not blocked by material that has fallen from the belt.

Any vet material that may have become coated on the rolls should he
removed. This will prevent further building up of material which may cause
misalignment and injury to the belt.

7

The belt conveyor should be i: d at least owe each week for repairs.
Check to sec that:

I. All rolls are turning freely and are properly seated and held in brackets.
2. Material has not accumulated under rolls or rollers.
3. Bearings and bearing seals are lubricated.
4. Belt conveyor drive unit is in good condition and properly lubricated.

8

The belt conveyor speed reduction drives should he flushed after the first
I 00 hours of operation. and filled with new oil. In normal service, change oil
every 2500 hours or at least semi-annually. In severe service change oil every
one or three months. Make sure bearing-oil rings turn freely.

Lubricate plain bearings weekly and anti-friction bearings every three
months with the proper lubricant. Every six months, flush grease lubricated
anti-friction bearings with mineral spirits. dry, and repack (1/3 capacity).

Blow out motors with clean compressed air at reduced pressure. Lubricate
motors every six months or 4000 hours of operations.

9

Never attempt to clean under rollers, head or tail pulley while belt
conveyor is in operation. Do not service or lubricate any part of the belt
conveyor while it is in operation.

Stress Many serious accidents have occurred in attempting to clean near the tail

this or take-up pulley while the belt is in operation and also vv!ile applying
material to the drive pulley to prevent the belt from slipping.

Before working on or cleaning the belt conveyor or drive unit, pull the
electrical switch that supplies power to the motor and place a hold tag on it.

(4-
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Questions

Better still. also remove the flISCS from the switch box. Be careful when
operating a lone inclined conveyor. If the power should fail. the material
load on the belt will cause it to run backward.

10

What will cause material to spill from the belt? (Get random ideas of class.
Write them on the blackboard.)

We can see that there are several reasons. The main ones are:
I. Belt overloaded.
'1. Width or speed of belt not slitable for material being conveyed.
3. Incline of belt too great for material being conveyed.

Why should this material be cleaned up? (Get class reaction.)

For onc thing. the material costs money. Second, the spilled material is a
safety hazard: and third, it will cause greater wear on the belt, pulleys, and
roller supports if they come in contact with the material.

Why is it dangerous to clean or service the belt conveyor or belt conveyor
drive when it is in operation'? (Get class reaction.)

Emphasize The danger of injury to the operator and the possibility of damage to the
equipment.

Why is this especially true of thy. drive pulley and take-up pulley? (Get
veers from class.)

Experience has shown that numerous serious accidents have occurred
when operators or maintenance men have had their hand or arm caught
between tne belt and pulley.

11

Show We will now look at some slides showing belt conveyors. The first slide
slides shows a flat belt conveyor. (Point out main parts.)

The second slide shows a belt conveyor in which the support rollers are
troughed so that the belt can carry more material with less spillage. (Ask
class why.)

9



The next slide shows a belt conveyor in Nvl. :d material has been
allowed to build up under the belt. This causes excess wear and maintenance.

The last slide shows an inclined conveyor_

12

QueNtimis Are there any questions about the material covered on belt conveyors'.'

Sketch ntt

blackboard

Sk?tch

10

I have one question I would like to ask the class: At what angle can you
convey material up an incline? (Get class reaction.) or course, it will vary
depending on the nature of the material. Some materials can be conveyed al
an incline of 20 degrees or more.

The screw conveyor

13

Screw Conveyors

is used to transport finely divided solids or pasty
solids. It consists essentially of a spiral blade revolving around an axis in the
botiom of a U-shaped trough.

Bearing

V

Flight Shaft Trough Discharge

The screw element is called a flight. It may he sectional, helicoid, or
special.

The screw-conveyor trough may be made of wood with a steel liner or
all steel construction.

It is necessary that the shaft which supports the spiral blade be suspended
by suitable hangers. This is to keep it in alignment iii the trough.

Hanger

Shaft

Flight

The screw conveyor can be used as a mixer as well as for conveying.

Trough



Preientire
oaintenance

Lubrication

14

When in operation. care must be taken not to overload the screw
conveyor. When this occurs. the motor will -kick off- due to O\ .2rio:Ri or the
pin that connects one section of the shaft to another will shear.

When the screw conveyor stops conveying and the drive unit is still

operating. ref. OVC the covers from the conveyor and look for stonp;:ge or a
section of the screw that is not operating.

15

The screw conveyor should be inspected at least once each week. Check to
see that the casting is dust tigh: and that bearings are lubricated and are not
running hot.

The drive unit should be inspected for proper operation and lubrication.
Note if excessive material is piling up at loading point.

16

Change oil in sped reducer after first 100 hours of operation and every
2500 hours of operation or every six months after that.

Blow out motor with clean compressed air once each month. Lubricate
motor every six months or 4000 hours of operation.

Every six months. flush grease-lubricated anti-friciiuk bearings with
mineral spirits. dry. and repack (1 /3 ca paci ty).

17

Safety Ijo not leave cover off trough when the > w conveyor is operating. This
prevents dust from escaping. Sefious injuries have occurred when arms or
legs have been caught in the screw.

Stress Use hold tags and pull fuses when working on or cleaning the screw
conveyor.

Question Can the screw conveyor convey material to a higher elevation? .(Get class
reaction.) Yes.

r-,Arl>or`
11



18
.Shutt The first slide shows a screw conveyor with the cover removed. (Point out
./idc. Darts of screw conveyor.)

Stress

this

Sketch on

blackboard

The second slide shows screw r -

collectors.
r used to collect dust from dust

19

Pneumatic Conveyor
This method often is used to convey iight. bulky materials. Several

different types or systems are used.

The nature of the material determines whether it can be conveyed by air.
it must be able to pass through piping and equipment without clogging and
without being damaged. The material must be readily separated from the
conveying air.

The pneumatic conveyor consists essentially of a pump or fan that mixes
stream of air with the material and blows or pulls it through .a pipe.

The unloading point has a receiver that separates the material from the
stream of air. The receiver may or may not have bag filters to catch the tine
particles. The household vacuum cleaner operates on the same principle.

Light
Material

r".6.
10 01 Blower

Bag filter

When in operation, care must be used not to overload he system. When
this happens the material drops out of the flow of air and plugs the pipe.

Question How do you unstop a system that has plugged? (Get answers from clai.)

12

First, stop the feed. Then open ports of pipe joints in the line at the
stoppage unti; :21 the conveying 5h. !I" again.

Sometimes on the pipe will. help locate the stoppage. If
hammering will not unpiug the pipe, try pulling as high a vacuum as possible
and then releasing the vacuum. Do this several times.

If all of this fails, it may be necessary to cut holes in the pipe and rod or



blow out the line with compressed air.

Always remember to start air now first and then start the teed to the
system. When shutting down. stop the feed first and allow lime for the
system to clear itself before stopping the air flow.

Emphasize The principle is to tart air ii0v first aild stop it last so that no material
trapped in any part of the conveying line.

Preelitire
maintenance

Lubrication

20

The pneumatic conveyor should be inspected at least once each week.
Inspect the air blower or vacuum pump for proper operation and lubrication.

Cheek equipment access doors. inspection ports. and flanged joints for
tightness.

Check all weight- and spring- loaded relief valves for free movement.

Cheek rotary airlock feeders and gates for proper operation.

Inspect receivers and dust filters for proper operation.

21

All gear and oil cases should contain the prescribed lubricant and be filled

to the proper level. Vent plugs should be open.

In normal service, change oil in oil cases every 2500 hours of operation or
at least semi-annually. In severe service, change oil every one or three
months. Make sure bearing-oil rings turn freely.

Lubricate plain bearings weekly and anti-friction bearings every three
months.

Every six months, flush grease-lubricated anti-friction bearings with
mineral spirits, dry, and repack (1/3 capacity).

Blow out motors with clean compressed air at reduced pressure every
month. Lubricate motors every 6 months or 4000 hours of operation.

13



Que.stion

22

Do nut :it-tempt tqaperri or repair am. rotating equipment w uhout
immohiliiing the equipment so that it cannot he started.

The first slide shows the nozile picking up the material.

What happens if the operator feeds too much material to the system? i I hc

system will stop up.I

The second slide shows a pneumatic conveyor connected direct to the
transport car.

Question Before starting to unload the car, what should the operator do' Aerate
the contents of the transport.)

14

23

Chain Conveyors

A large and very important type of conveyor depends on the chain and
chain attachments for conveying.

The type of chain conveyors available are so varied that it is difficult to
bring them into one simple classification.

WhLn the distance is short, the load light or heavy, abrasive or
non-abrasive, hot or cold, a chain drive conveyor suitable for the job can be
obtained.

The scraper conveyor is simple to build and is suitable for a wide range of
conditions. Its disadvantages are its high power requirement and degradation
of the product to some extent.

The flight conveyor is somewhat siinflar to the drag conveyor and is
widely used in coal plants. It also'has a wide variety of miscellaneous uses.

The apron conveyor k used for heavy loads and short runs. It can handle
hot material.1tcrern he used either horizontally or at an incline without
degrada Lion i f lump size.

24
The chain conveyors should be inspected at least once each week.

2, 69
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25

Lubricate hearing., and other parts equipped : Ior ; ; at least ,)nee
each week. When a hearing runs \varmer than 150r. F., it should he washed
and regreased.

Chain casings should have enough oil in them to allow clipping of the
elwin in the oil. At no time should dirty oil he allowed to remain in the
easing.

All gear and oil cases should contain the prescribed lubricant and he filled
to the pro,,..cr level. Vent plugs should be open.

In norm! service. change oil in oil cses every ,"..S00 hours of operation or
:.t least semi-annually_ In severe service. change oil every one or three
months. Make sure hearing oil rings turn freely.

Blow out motors with clean compressed air at reduced air pressure.
Lubricate motors every six months or 4000 hours of operation.

26
Safety Never attempt to clean. lubricate. or repair chain conveyors while they are

in motion. Always immobilize the equipment before cleaning or making
repair if there is any possibility at all of being injured if the equipment
slicit;t1 move.

Show

slides

Question

27
The first slide: ,bows a ,era per conveyor.

Why is its power requirement large? (Scrapes material along walls of
container.)

15
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slide -httws apron

What arc its ..i..1anta,12es? t Can

AIM,. it can ,..onsey hot material. )

Oscillatin and

of their versatility

28

Oscilletina and Vibrating Conveyors

vibratinp. cons evors !re used to ,..onve). ni, because
and low maintenance characteristies.

Material must be of such nature that it will not stick to pan.

The oscillating conveyor moves the material by inia Int: it up \;.T. I and in
the direction it is to travel.

Material
Trough Eccentric

Base
Motor

Spring

The vibrating conveyor may be electromagnetic, hydraulic, or lechanieol.
it operates in the same manner as the oscillating conveyor i i that the
matt -.;al is moved by a series of throws and catches in tho direction that it is
to move.

During the upward and forward stroke. the conveyed material leaves the
conveying trough. While it is in the air, the trough makes its backward and
downward return. The trough is then ready for another stroke.

29

Since the vibrating conveyor has no moving parts, it gives very little
trouble in operating.

Material should not be allowed to pile up against i, since this would
change the frequency of the vibrations and interfere with conveyor
operation.

If material starts to build up or stick to the conveyor. it sometimes can he
shaken loose by increasing the vibrations momentarily.
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Question

30

:..pt tor he trough. the.e ,,rc no 1110111i2

'.or this IN.pe :on%

e unit does need to he el, ;:,:d nutcri,i1 ir:J,1 not he J.110kcki to
pile up around it. This would change the natural frequ-: of the conc% Or
an'.1 decrease its capacity.

%, son nod at kat CCIs. CliCA to I it.it

an of the sprines are inta:t and in their proper place.

31

All fittings on the os'eillating conveyor should he lubricated weekly and
anti-friction hearings ti,ree months.

Every six months. flush anti-friction hearinrs with mineral spirit.. dry. and
repack ( I /3 capacity).

'slow out motors with dean compressed air at reduced pressure every
month. Lubricate every \ months or 4000 hours of operation.

32

Do not attempt to dean or repair the equipment without first

immobilizing it.

33

The slide shows a vibratory feeder.

What advantage does it have over other type feeders? ( Low maintenance.
self cleaning, and ability to handle hot materials are a few.)

34

Bucket Elevators
If a straight vertical lift of the material is necessary. some tbrm of elevator

is used.

The most common type of an elevator for lifting material in a plant is
called a bucket elevator, it consists of a series of buckets carried either on
chains or on a Melt.

10)tiv 17
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It) 111/40 211,1111.-..

I he material

I-wing elevated is

discharged from int:

bucket at the top
of the elevator.

Casing

Chain

Bucket

Head sprocket

1:1---.afors may he run without any casing around them. Alost are

however. to prevent spillage of material and for dust ...(mt rol.

Chute

The buckets are filled al, 'le bottom of the elevator from a June
digging into louse mat the bott,m? iii tl,e elevator.

This part of the elevator is called the boot.

35
After starting the bucket elevator, the operator should listen to determine

if everything sounds normal. The buckets will strike the housing if there r,
too much slack in the chain or if one of the buckets is bent.

If the elevator motor should "kick out" while operiting. stop feed
immediately and look for overload conditions or a blockage of material in
the bottom of the e'::vator.

36
Inspect the elevator at least once each week for damaged buckets and

chain links. Replace if any are found. The chain should be tight enough so
that buckets will not hit the housing.

If material tends to harden in the boot, it may be necessary to (.1.ig it out.
It may be necessary to periodically clean out the buckets.

2)
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38

1)0 not lean .v.it or work Oil equipment without first iminobili/ing it.

When inspecting chains and buck:ts. he careful that chain and bucket, do
not back up and catch hands or clothing.

39

The first slide shows a bucket elevator located 111 a 11111p.

What is the disadvantage of this? (It is difficult to keep the sump clean.)

The second slide shows the buckets and chain at the inspection door.

19



( CRUSHERS AND SCREENS

.%1 10 DO WI! \ 1 10 SAY

1

(17 Tr hluctl ,)1 In thi..c.,ion v.L. are 4.11.:11 ( rushing. ft..:
operation '.dN nle 11,111 ail, . 11 h. tholight tai as

intermediate and fine crushing or 1.-rinding.

!here are three I ypcs of coarse crusliers jaw. con,.. and impact.
Intermediate crushers are roll, Itvratory. and unpa,l. Finc erushing or
ilrinding is done the various roll or hall mills.

2

The jaw crusher consists essentially,' of t),.o plates or jay. -. one stationary
and the other movable. Material is crushed when tit.., movable jaw .:onipi-csscs
it against the stationary jaw.

On the back stroke. crushed material drops free fr at the jaws.
SA(' tc it (ill

hhlrkhoard

Feed

Movable
jaw

20

...;
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Product

Stationary
jaw



Sketch on
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The cone or gyratory crusher consists of a shaft fitted %vith a conical
crushing head inside of a bowl.

The lower end of the shaft moves in an eccentric fashion. Material feeding
into the bowl by gravity is crushed when the shaft presses it against the sides
of the bowl. ('rushed material drops free when the shaft moves inside the
bowl due to its eccentric notion.

The cone crusher is more efficient than the jaw crusher.

Stationary end

Eccentric end Product

3

The impact crusher is the most important type used in the fertilizer
industry. Material is fed in at the top or center, and is thrown out
centrifugally and crushed by being beaten between the hammer bark. or
against breaker plates.

o 0-anit
if 21
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Fine material

The material is beaten until it is small enough to fall through the screen
which forms the lower portion of the casing.

The impact crusher may be of the swing-hammer, chains, or squirrel cage
disintegrator type.

The impact or hammer mill type crusher is gaining in popularity; in some
instances. it is even being used in place of the jaw or cone crusher as a coarse

Stres,s' crusher. The reason is that more of the finished product can be obtained
this with the first crushing.

Stress The roll crusher may be of one or two roll designs. It crushes by wedging
this the material between the revolving roll and a breaker plate or between two

revolving rolls.

The purpose of the movable roll is to permit fife rolls to separate in case
tramp iron gets into the feed.

r11-.3k-4-0-4
e
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4
Fine crushing or grinding is done in several different ways. We will

consider two types. One is the centrifugal attrition type mi!I that employs
balls orrollers to roll over the material held in a bull ring. The rollers or balls
held against the bull ring by centrifugal force do the grinding.

Rollers
Bull ring

Feed

0 O.

Air chamber

23
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An upward stream of air continuously removes the ground material. I he

fineness of the product is controlled hy the rate of feeding and the .sir
velocity.

The Ball Mill is the second type of fine grinding that we \yin consider. 10
its simplest form it is a rotatim2 hollow cylinder partially filled with balls.

The feed enters at one end and the fine material leaves through the other
end.

Air
Discharge

The load of balls, size of the balls, speed of rotation. and rate of feed are
factors that control output and size of the product.

Ball Mills have a low cost of installation. Power costs are also low. They
can grind wet or dry material.

5

Preventive Make periodic inspections of the crashers. It is important that all nuts and
maintenance "bolts be tight and that wearing parts are in good condition.

24

Always shut off the feed and allow crashers to empty themselves before
shutting down.

Also start the crusher and allow it to come to operating speed before
starting feed.

dr) C. ."si
A.+4-1



Do not operate crusher if excessive vibration or unusual noise should
develop without checking to see what is causing it. It :nay be necessary to
take the L'rusher out of service for repairs.

6

(7teck points. The operator on duty should check to see that:
for I. There is no accumulation of m: -,2rial around any vital part that will
operators cause excessive wear or vibration.

2. The bearings and bearing seals are iroperly lubricated, and are not
running hot.

3. The drive unit is in good condition and properly lubricated.
4. The feed to the crusher is properly distributed: uneven wear and

excessive vibration may result if it is not.
5. The crusher is operating properly: an occasional check of crusher

product by hand screening will show the results.
6. The working area is kept as clean as possible.
7. The ventilation system is working properly.
8. There is no buildup in chutes that would lead to a stopp:ige.
9. The ventilation system is operating by keeping the covers on screens,

chutes and other equipment. It may'-be necessary to plug some holes or place
temporary covers over openings until permanent repairs can be made.

Lubrication
7

Follow the manufacturer's recommendation on lubrication. Most of these
will be covered in Chapter 24LUBRICATION

If any equipment part starts running hot or makes an unusual sound,
check immediately for the cause.

8

Safety Never attempt to clean or service a crusher while it is in operation.

Stress
this

Pull the switch that supplies power and place a hold tag on it. It is a good
idea to also remove the fuses from the switch box.

Be sure that the rotating element is not off center, and thus, likely to
rotate slightly when you start to work, catching a finger or hand.

2- .1 E;0 25



9
Ouestio/L: Wh..- does the gyrator\ crusher have a greater capacity than the is

crusher? The gyratory is crushing continuously. whereas the jaw crusher is
working intermittently.)

What is the disadvantage of crushing material that is highly abrasive? (It
wears out parts of the crusher that come in contact with the material.)

Name three factors that affect the operation of a ball mill? (They arc the
speed of the mill. the amount of grinding media. and the amount of the
material.)

Why should you always start a crusher under "no load- conditions? (It
prevents an undue load from Mpg placed on the crusher parts. drive unit.
and power unit.)

10
Shaw The first slide shows a jaw crusher. What are its main parts? (Frame.
slides Stationary jaw. Movable jaw. Pulley and fly wheel. Journal boxes.)

The second slide shows a gyratory crusher.

The next slide shows a roll crusher.

The fourth slide shows an impact type crusher.

Question Are there any 1,ticstions from the class on crushers?

Introduction

26

11

Screening, or screen sizing, is the separation of a mixture of various sizes
of grains into two or more portions, by means of a smell.

Many facto: affect the rate at which undersize material may pass through
a screening surface. The most important are:

I. The size of the openings.
2. The percentage of openings to total surface in the screen.
3. The angle at which the particles strike the screening surface.
4. The speed at which the particle strikes the screening surface.
5. The moisture content of the material that is being screened.

#(.0..J -1.
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Different type of screens are:

1. Grizzlies. which are used for coarse
screening of iari.te lumps. They consist

of a set of parallel Ears
held apart by spacers.

Feed

Oversize

13

2. Trommels arc rotating screens

for fairly large particles.

Feed

0
0D

o o

Oversize

Different size material

27
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14

3. Shaking screens may be flat or slidity
They may also shake with a circular motion.

0 Q.
0 cz.

cz, 0

Oversize

Screen

Feed

Op o

Product

Hopper

rrive

15
4. Vibrating screens have developed to the

point where other types of screens are

have rotary motion at the same time.
Feedalmost obsolete. Vibrating screens may also

Vibrating 000 O0
eiement Qa 0

Oversize

Product
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Why would you install a fizlly screen? (When you \van co,n-Nc

separation.)

Why would you install a trommel screen? (When you wanted to screen
coarse material several different sizes.

What advantage does a vibrating screen have over a shaking screen? !Larger
capacity and higher efficiency.)

Why does it have a greater capacity'? (The vibrations of the screen re

the blinding. or stoppage. effect to a minimum.)

Why is it hard to screen damp or wet material? (Material clings to the wire
screen and plugs openings.)

What do we mean when we refer tomesh?" (The number of openings in
the screen per linear inch.)

17
Preventive The grizzly and trommel screens, by nature of their construction, give
maintenance very little trouble.

Vibrating and shaking screens, however. require maintenance to
operate properly.

Stress A constant, systematic inspection of the screen will result in less down
time and fewer repair bills.

Daily:

I. Check oil level, or grease mechanism and seals per instruction.
2. Check for loose bolts in mechanism,
3. Check mechanism when running for indication of excessive operating

temperature.

4. Check V-belt drive and drive unit.
5. Check tension spring assembly.
6. Check for interference between screen body and surrounding

structures.

7. Check screen surface for looseness or wire breakage.

8. Check flow of material over screen to see that it is evenly distributed.

2(b81.1 29



LubricatiHn

eckly :

1. Cheek oil or grk..:ise fur contamination.

Check mechanism while running for noise or cv,:cssi% e operating

temlerature.

3. Check side plates for loose bolts. excessive wear or cracking.

4. Check clamping bars for looseness and excessive wear.

5. Check sup;)ort frames for wear. cracking or breakage.

18

Details of equipment lubrication will be covered in Chapter

174 LUBRICATION.

Sonic vibrating and shaking screen mechanisms are grease-lubricated while

others rely on oil.

Grease Those that use grease should have the bearings lubricated every eight

hours of operation. For a dusty installation, they should be grea Isec. every

four hours.

Dust seals should be lubricated frequently so that a small amount of
grease works out during operation to keep dust out of the mechanism. In a

dusty atmosphere, lubricate about once every four hours.

Once each year, dismantle grease-lubricated mechanisms on screens and

clean throughly and inspect all parts.

Oil Check oil level at least once each 24 hours of operation on screen
lubrication mechanisms that are oil-lubricated. Be careful not to get any dust into the oil

when checking.

30

Initial oil change should be made after first 80 hours of operation. After
that change oil every 300 hours of operation.

Bearings should be flushed periodically with an approved flushing

compound and refilled with fresh oil.

19

The operator on duty :Mould:

1. Check the operation of the screen at the start of the shift to see that
material being screened is distributed over the entire width of the screen.

2. Check to see that the screen is screening properly.

dr)



3. Note prod:let and ersi/,. from the ':reel`, zinrIng th,*
Milt for am . change of site 01 the matermi.

4. If the material being screened 11 groseopis: hv nature. \+ .11:11 for
plugging of the screen when starting up after a delay.

Keep area around screen dean.
(1. When cleaning the screen. the operator should not. under any

conditions. heat on the Nt:rl.C11 ill 11C11 :I Way as, to deform or heat in thc \vire.
This only compounds the f.lobleni.

20
Safer 1- Do not attempt to repair or lubricate the screen mechanism while it is in

operation. Before doing so. pull the switch that supplies power and place a

hold tag on it.

Questions

Sonic screens have a long shaft that operates the screen mechanism from
the source of power. Avoid contact with the shaft, as a rough place On it
might catch the operator's clothing and pull him into the shaft.

What is "blinding" of a screen? (Particles Iae,ng screened plugs the
openings in the screen.)

Arq all screen cloths square mesh? (No. One type has long openings or
rectzmgular slots.)

What is the advantage of this? (The open area is much larger. therefore.
the screen has greater capacity. There is oily a slight drop in the accuracy of
separation.

Arc there any further questions on screens?

°"") '7 5; L)6."". 31



(-1;irtcr BINS AND TANKS

WHAT TO 1)0 WHAT TO SAV

1

hilmductilm It would be nice in a Fertilizer Plant if y011 could rec....ive the raw mat-..rial.
process it into fertilizer. and move it on out willow stoppin.
Unfortunately. it can't be done that way and material. both solids and
liquids. must he stored from time to time during the processing.

32

Storage is necessary because of:
. The intermittent reception of raw material.

2. Intermittent disposal of products.
3. Intermittent operations.
4. Desirability of providing against interruption in the flow of raW

materials to the plant or products from the plant.

Storage can be accomplished by the use of stock pikss, bins, tanks, or
ponds.

In our discussion. we are going to cover bins and tanks. since this is the
storage used within the plant for liquids and solids.

2

Bins are used for storage of solid material where the storage period is
short.

Bins may be made of wood, concrete, or steel. They are designed in such a

way that they can be discharged by gravity through a suitable gate, or by a
feeder.

Sloping-bottomed bins can be built to discharge on one side, two sides, or
from below.

The capacity of the bin depends on the service expected of it.

A surge bin placed between two pieces of equipment does not need the
capacity of a bin that is supposed to hold a 24-hour or a 3-day supply.
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3

The bins are filled through an open top. or through gates in a closed iop.

Some bins are equipped with level indicating instruments to signal the
operator when the bin is full or empty. One type of level instrument has a
diaphragm mounted in the wall or the bin.

When the material pushes against the diaphragm. a contact is made. and a
signal indicates the material is to that point.

Switch

Another type has a small motor mounted outside the bin, turning a shaft
that runs into the bin. A small paddle wheel is on the end of the shaft. When
material rises to the paddle wheel and the wheel stops turning, a signal froM
the motor indicates the material is to that point.

In most cases, material feeds by gravity from the bin. With some materials,
it is necessary to install mechanical or air agitators to keep the material loose
and free flowing.

33
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Sometimes it is necessary to install vibrators or mechanical knockers on
The sides of the bins to shake the material loose when it sticks.

The vibrators should only be used to shake the material loose. Otherwise
they would cause the material to pack and become fast in the bin.

If it should become necessary for the operator to hammer on the bins or
chutes, thick metal plates should be welded to the bin or chi' es at
convenient points.

This will prevent the bins or chutes from being beaten out of shape by the
hammer blows.

Wooden mauls are preferred for jarring the bins in place of steel hammers.
If at all possible, the use of either one should be avoided so as to prevent
damage to the equipment.

4
Operating The operator on duty should check on the supply of material on rounds
duties to and from the bins. He should not depend altogether o3 the instrument

level control. Their malfunction could cause him to overfill a bin or run out
of material.

34
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When you overfill a bin, there is danger of damage to the conveying
equipment.

When you run out of material, the manufacturing process is upset and
sometimes a shutdown is necessary.

Experience will tell the operator just how often to check or measure the
bin level.

Another methodwhich is not very accurate but it can be used on metal
bins --is to strike the side of the bin with a hard object. The sound will tell
the operator approximately where the level is.

If the material is dusty or gives off gases, all openings to the bin should be

kept closed.

The operator should keep a constant watch on the flows of material.
Sometimes a stoppage in the bins or chutes will stop the flow.

The operator will learn how often he should rod certain bins, or which
chutes should be cleaned periodically.

Any spills that do occur, should be cleaned up as soon as possible.

Any !cakes or defects in the equipment that contributes to the spillage
should be reported.

5

Many serious accidents have occured to operators who have gone inside of

bins.

In some cases the operator went into the bin to free "hung up" material
only to be buried alive when it broke loose. In other cases he has been
overcome by the lack of oxygen or by fumes or other gases that he did not
know were present.

If it should become necessary to enter a bin, do so only after:
I. The air in the bin has been sampled and found free of harmful gases.

2. The operator is equipped with a fresh air mask or the air in the bin has
been sampled for oxygen.

3. He has on a safety harness with a lifeline extending to an attendant
standing by outside the bin.

35
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Do not enter a bin equipped with an arch breaker unless the drive
mechanism has been immobilized and hold tags are in place,

Care should be Lcied to see that material is not run to a bin when anyone is
inside of the bin.

The conveying system to the bin must 1, immobilized and hold tags
applied.

Blank all connections to the bin where Oleic is a possibility of dangerous
chemicals or gases entering while the operator is in the bin.

6

Why should openings in the material storage system be kept closed? (To
prevent dust from escaping.)

Why should you avoid hammering on bins and chutes if at all possible?
(Hammering distorts the shape of the bin or chute and quite often adds to
the stoppage problem.)

Why should a wooden maul be used in place of a metal hammer? (Because
it will not distort the metal as bad as a hammer,)

What is the danger of running out of material? (It will cause a shutdown
of the process.)

If the area is dusty, should the operator wear a dust respirator? (Yes.
Some dusts are quite harmful.)

7

Storage of liquid materials used in the fertilizer plant is usually
accomplished by the use of tanks.

They may be vertical, horizontal, rectangular, or spherical. They may be
constructed of metal, wood, concrete, rubber or plastic.

The nature of the material stored determines the construction of the tank.
A tank that will store water may be unsatisfactory for the storage of acid.

Filling and drawing from liquid storage tanks are usually done with
pumps. In some cases, gravity flow may be used. In other, gas pressure may

21)51
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Operation

he used to force the liquid from one tan k to another. or from tank to
process.

Quantities stored in the tank can be determined by the depth Of liquid
and the diameter of the tank. Quite often charts or tables arc prepared that
will tell the operator at a glance the amount of material in the tank from its
height.

A float in the tank connec!e e outside of the tank by a
cable is one of the most commun gages. Other use purge tubes, or
diaphragms or more complicated equipment.

8

When filling a tank with liquid, the air space above the liquid will be

displaced, or vented.

If the liquid is corrosive or toxic, care will have to be used as to where the

fumes arc vented. It may be necessary to pass the fumes through an
equipment scrubber where they will be absorbed in a liquid.

Some materials will react with air and it may be necessary to shield the
material in the tank with water or inert gas.

For instance, when storing phosphorus in a tank, it is necessary to keep it
under a layer of water to keep it from coming into contact with air.
Phosphorus will burn violently when it conies into contact with the oxygen
in air.

Actually, it is the practice to keep the phosphorus storage tank filled with

water. When phosphorus is pumped into the tank, due to its gravity, it stays
in the bottom of the tank and forces water out the top.

When you want to remove phosphorus, water is pumped into the top of
the tank and displaces the heavy phosphorus through a dip pipe from the
bottom.

Very. Remember, when you pump into, or remove liquid from a tank, it must
important be vented. There is danger of rupturing a tank when you pump into it, or

collapsing one when pumping from it, unless it is vented.

1, 37
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If you clean a tank b steaming. always vent the tank at the end of the
steaming period. This is to prevent the steam from condensing after the tank
cools down and collapsim: !e tank.

9
During the shift when filling or emptying a tank, don't rely entirely on the

level gages. Overflowing a tank not only H waste of material but creates a
housekeeping mess.

Sometimes it can be quite hazardous if the material is corrosive or toxic.
Also, if the tank runs empty, it may shut down the process.

Occasionally, verify the accuracy of the level instrument if it is possible to
do so. This can be done visually or by measuring with a stick or rod.
Sometimes you can tell by the temperature on the side of the tank or by
sounding.

Quite often it is necessary to maintain a specific temperature range of
liquids in storage. The operator should check often enough to maintain the
temperature specified.

10

Extreme caution should be used in entering a tank or vessel. Do not do so
until:

I. The air in the tank has been sampled and f6und free of harmful gases.
2. The operator is equipped with a fresh air mask, or the air inside the

tank has been sampled for oxygen.

3. He has on a safety harness with a lifeline extending to an attendant
standing by outside of the tank.

4. Blank all connections to the tank where there is a possibility of
dangerous chemicals or gases entering while the operator is in the tank.

Care should be demonstrated about valves that are next to tanks filled
with liquid. If valves should leak there is danger of spraying the operator or
loosing the contents of the tanks.

Such valves should be equipped with face shields to protect the operator;
that is, in case they should leak at the packing while being opened or closed.

2:493
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.S /row The first slide shows the storage of hulk material in an outdoor storage

s/ides pile.

foil( out
main feat arcs

ol. each

slide

The second slide shows the storage of. bulk material indoors. The overhead

crane is used to take the material to and from storage.

The next slide shows an indoor storage bin.

This slick shows an outdoor storage tank farm of' horizontal storage tanks

constructed of steel.

An outdoor storage tank farm of vertical wooden tanks is shown in the
next slide.

The last slide shows an indoor storage tank constructed of steel.

Are there any questions on bins and tanks'?
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(Mar ter 4: DUST COLLECTORS

WHAT TO DO WHAT TO SAY

Introchiclion
1

Dust control is becoming one of the most critical problems in the fertilizer
plant.

Air quality standards are being prescribed for different areas. Fertilizer
plants that exceed these levels are in for trouble.

The fertilizer plant can benefit from the control of dust and fumes, since
this does represent a loss. In most cases. the collected particles can be
recycled into the process to improve the yields.

2
Methods of The methods utilized For dust collection are many.
dust

collection One type of dust collector
is the dry inertial type. It

Sketch on is best suited for medium or

blackboard coarse particles. Its big advantage
is that the dust is recovered

Dust laden
in a form that can be blended gas in

back into the process.

40

Such collectors as the gravity
settling chamber, louver type
collector, impingement, cyclones,
and multiclone collectors fall into
this classification.

243.0.

Clean gas out

Dust out
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3

,Another type would he the wet scrulThers. l he% 1101 only wash the gas
stream, but cool it as wolf.

Dust is recovered as a

slurry that requires further
processing to obtain a product

lu dispose Of

Some of the dust eoll,:::ctors

or scrubbers of this type
would be the centrifugal,

i-apingement, packed -bcd.
and venturi.

Packing
support

Clean gas out

°471rF''.54 0:!..e.ier-/-%/Seil
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Dust and scrubbing
liquor out

Mist
eliminator

Sprays

Packing

Dust laden
46. gas in

4

Fabric filters are used when the dust particles are very small. They have a
high efficiency, but the temperature is limited to what the fabric can stand.

One advantage is that the product is collected in a usuable condition.
Fabric filters

Dust
laden
gas in

3
Collected dust out

Clean gas

out
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Operation

42

5

Another type of dust collector is the electrostatic precipitators. they also
permit dry collection and are very efficient on small pail

'0,1' !nstallation and maintenance costs tend to restrict their use.

The gas between a Clean gas

high-voltage electrode out .f--

(in this case, the wire)

And a gmunded electrode

steel plate) is ionized..

Dust particles entering

is area are charged and
iiigrate to the grounded
,eel plates.

Dust out

Plates

(Grounded electrode)

Wires

(High voltage electrode)

40 Dust laden gas in

6
Dust collectors, in order to function properly, require attention. As soon

as possible after the operator starts his shift, he should check the equipment
that is under his care. The dust collecting system should be part of this
check.

Thereafter, he should make rounds in his area at least once an hour to see
that the dust collecting systems continue to function properly. He should
make sure that the dust collection system is keeping the equipment free of
LrE2-st.

S7Jecitic items to check are temperatures and suction pressure at different
pilaces in the dust collection system. This will tell him if the dust collector is

sting properly of if trouble is developing.

2 c;



Explain

During each inspection round. he sh)Lild iii. tigate anything that appears

abnormal. In this way, he may be able to stop trouble before it develops.

Stoppage in the dust discharge outlet of the system will cause a dust loss.

The dust hopper, star valve, flap gates, rubber tube. or whatever device is
used to discharge dust from the system should be checked to see that it is

operating properly.

The failure 01' the dust collecting system to remove the dust should be
looked into right away. Such a failure can usually be seen as dust in the stack

or discharge of the system. It may mean excess air leaking into the system,
stoppage, or failure to discharge the dust collected.

Straightening vanes in the duct work sometime act as unwanted collecting

points for dust.

Dust discharge pipes that have a water seal or a water removal (slurry or
solution) system sometime cake and pltig.

Rod out ports or openings at trouble spots are desirable and should he
provided.

The scrubbing liquor on wet type scrubbers should have enough fresh
liquor added to prevent the sprays from plugging.

The centrifugal fan type dust collectors must be checked for dust buildup
on the rotating element that would cause it to become unbalanced.

The discharge gas from the bag filters should be checked several times
during the shift. Check for a torn bag if discharge gas should become dusty.

If pressure drop across bag filter increases much, check for fabric voids
becomming plugged due to moisture or filters not emptying the collected
dust properly.

Successful operation of the electrical precipitator type dust collector
depends on two things:

1. Ionization of the gas. (Dust particles are charged by the gas ions and
migrate to the grounded collecting electrode.)

2. Particle collection. This is the more difficult problem in precipator
operation.
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Prerclitire

main/ma/ice

Lubrication

44

It the dust builds up in the bottom of the precipator until it comes into
contact with the high-voltage electrode (wire and wire weights and weight
frame). it will cause an electrical ground and the system will kick oil'. 'l'he
dust will have to he removed before the precipitator can he brought hack on
the line.

II one of the wires breaks. it will come into Contact with the grounded
plates or tubes and also upset the operation of the precipitator.

A short across the electrical insulators on the preciOtator will also cause a
shutdown until they can be cleaned.

Dust collecting systems must tight. That is. openings must be kept
closed or the velocity through the system will not he sufficient to carry the
dust.

In some collectors, such as the cyclone, sufficient velocity is necessary in
order to separate the (lust from the gas stream.

Sprays must be kept clean in those that have scrubbing sprays.

In the pack-bed scrubbers, the bed must be kept free of solids buildup to
prevent stoppage of the gas flow or channeling.

Scrubbers that have rotating elements, such as fans, must be kept free of
solids buildup on the blades. Otherwise, the rotating element becomes
unbalanced with possible damage to the equipment.

The collected solids in electrostatic precipitators must not be allowed to
accumulate until they come into contact with the high voltage wire weights
and frame. If necessary, shut the unit down in order to remove the solids.

Broken high-voltage precipitator wires must be replaced.

It is a good idea to periodically clean the electrical insulators so as to
avoid arcing across them.

8

Lubrication of dust collectors auxiliary equipment will be covered in a
later chapter.



9
Safety ('are IMIS1 he used when welding on dust collecting ,:quipment so a, not to

have a dust explosion. Equipment must he clean and well VCIll irat ed before
welding repairs.

Some dusts containing ammonium nitrate or other chemicals will horn
when heated. Furthermore, the fire will spread through the system where
there is dust present to support it.

,S7res.s. Due to the high-voltage involved, care must he taken to see that the
current is off and everything grounded before starting work on electrical
precipita tors.

Show
slide

Question

The electrical supply to the precipitator should he made inoperable and
hold tags applied before work is started.

in sonic cases it may be necessary for the worker to wear protective
clothing, depending on the nature of the material that is being coilected.

If necessary, suitable blanks !;!'ionld be installed to isolate the scrubber
from connecting equipment while work is being done inside.

10

The first slide shows a gravity settling type of dust collector.

How does it collect dust? (It is a chamber in which gas velocity is reduced
to enable dust to settle out.)

Show The second slide shows a cyclone type of collector.
slide

Question Explain how the cyclone separator works. (The gas enters the cyclone
tangentially and spirals around the wall. Dust particles, which have a greater
applied centrifugal force than the gas molecules, accumulate at the wall and
work their way to the bottom of the cyclone, where they are discharged.)

Shalt,
slide

Question

Show
slide

The next slide shows a mechanical centrifugal dust collector.

What advantage does it have over the cyclone type collector? (It is more
compact.)

A packed-bed scrubber is shown in the next slide.
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Question 1)0es this type of scrubber usually have a mist eliminator'? (Yes.)

,cho

slide

Question

Show

slide

Question

A hag filter is shown in this slide.

('an you operate this ;Miter on high temperature gases? (No. Temperature

is limited by the fabric.)

The last slide shows an electrostatic precipitator.

What is its main advantage? (It is highly efficient on small particles.)

Question What is a micron'? (It is a unit of particle size defined as 1/1000 min or
1 /25;000 inch.)

46
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Chapter 5: WEIGHING EQUIPMENT

WHAT TO DO WHAT TO SAY

Introduction

Why weighing

is in?portant

Components
of a scale

1

For thousands of years man has been concerned about the fairness of
trade dealings. Weighing has been the most important means of achieving this
end. This is why almost all countries have an enforcement system in respect
to weights and measures.

The earliest known weighing machine was in Egypt 7000 years ago.

The need for accurate weighing in a fertilizer plant can be seen from the
fact that any given raw material will be weighed on an average of five times
between entering the plant as a raw material and leaving as a finished
product.

Usually, when a piece of equipment in the plant goes bad, it will stop
production.

A poorly maintained scale is different. It will simply go ahead turning at
bad weight determinations, which can lead to a host of evils.

This can result in inferior or overly expensive end products in batching or
blending (putting in too much of one ingredient and not enough of another).

It can foul up internal accounting and inventories as well as overfilling or
underfilling product containers.

It can give away the company's money or bring to the company bad
publicity and loss of the customary goodwill with short weights or bad
products.

We can see that the success of most chemical plants depend on how
accurate the various" raw materials are weighed that go to make the finished
product. The fertilizer plant is no exception.

2

A scale is an instrument for measuring and balancing forces. Its essential
components are:
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Write the

t wo forces

on blackboard

I. A means by which the load can be detached11et sacoeL. and supported during
weighing. This could he a platform. platter. hook. or other convenient means
for supporting the load.

2. A means for transmitting the load force to the counterbalancing force.
This usually takes the form of a lever system which reduces the load force to
a value where it can be counterbalanced.

3. A means for producing a known counterbalancing force sufficient to
balance the load and to indicate that balance.

It is clear that in a scale there are two principal forces acting: (1 ) The
load, and (2) the power or counterbalancing force.

3

Types of In the fertilizer plant weighing equipment may he divided into three
weighing groups. The first group would be that which weighs the incoming raw
equipment material. These may be motor truck scales, railroad scales, or conveyor

scales.

4

Operation Truck and railroad scales come in different sizes and shapes.

Truck and This type of scale quite often suffers from neglect and abuse. They should
railroad be checked periodically for obstructing materials beneath the platform, and
scales cleaned and balanced.

Do not lubricate scales unless specified by the manufacturer. When used,
the grease serves more as a protection against corrosion than as a lubricant.

When using truck scales, it is more accurate to weigh the entire truck at
one weighing than to use a sum of axle weights.

Inspect scales and scale pits weekly to see that the pits are dry and no
spilled material is interfering with the operation of the scale.

Once each month check the scale accuracy and every six months the sea; 's
should be tested with accurate test weights.

5

Conveyor Some plants receive their raw material-in bulk form. Quite often conveyor
scales scales are used to record the amount.

48
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Sketch on
blackboard

A section of the belt conveyor is a scale which weighs the material passing

over it. A totalizer mechanism keeps track of the amount.

The totalizer is driven by a drum that is rotated by the belt. Thus. the rate
of the totalizer operation is directly proportional to the belt speed.

Weigh section Material

Conveyor belt

AM4/4///4/%4/41/4W/A/4/4,44V.I.F/AFAIIWAWAIMM2FAIW

Totalizer

Drive
pulley

The section of the belt conveyor that does the weighing must be kept
clean. Material buildup on the conveyor belt or the totalizer drive pulley will
also cause an error.

Check weighing of the conveyor belt scale should be done often to assure
its accuracy.

6

Process weighing would be the second type of weighing operation in the
fertilizer plant.

Platform The first scale we will consider in this group is the platform scale. In this
scales type of scale, the force or weight being measured is counterbalanced by

another force or weight.

Sketch on
blackboard

Lever

75 Lb.

40-- Fulcrum
25 Lb.
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Before using the platform scale. see that it is clean. level. and adjusted for
zero. Then test with check weights to see that it is accurate.

For protection of the scale. keep the weight lever locked except when ou
are actually weighing.

7
'cigh Continuous weigh feeders are used to feed a given raw material to a

feeders production unit. Several of these may be used for continuous proportioning
of a number of raw materials to

Sketch on
blackboard

50

The feeders consist of a short conveyor belt running over idler rollers. one
roller being a scale which is balanced by the load of material on the belt.

If the load is greater or less than the required amount, the scale rises or
falls, which in turn operates a motor to open or close the feed gate.

Feed in

Feed
hopper

Feed

gate

Fixed fulcrum
Sliding

Efweight

Weight
hanger

Drive
pulley

Idler
rollers

Lever Weighing
fulcrum roller

pa

Feed

out

The weigh feeder should be tested at least once each day by diverting the
feed to a test scale and weighing the material diverted.

The feeder must be kept clean, particularly the weigh section in order to
avoid errors.

8
Some plants have manually operated batch weighing equipment. In this

system, material is fed to a weigh hopper.
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Sketch on
blackboard

One or two raw materials may be weighed per batch in each machine, or
one large scale for weighing all raw materials in succession may he used.
After weighing, the material is discharged to process and another batch is
weighed.

The accuracy of the weighing depends on the skill of the operator. and
keeping the equipment cleaned and in good condition.

The weight scale should be checked at least once each shift with test
weights_

9

Automatic batch weighing equipment does not require an operator. It
consists of:

I. A storage space for the material to he weighed and means of feeding
this material to the scale.

2. A device to start the feed to the scale hopper and to stop it when the
capacity of the. hopper is reached.

3. Means for discharge of the material from the scale hopper.
4. A counter or recording device to keep track of the amount.

Feed in

Storage hopper

The accuracy of each
weigher should be checked at

Feed conveyor

least daily by feeding a known Storage bin

amount of material or by weighing material discharged.

The machine must be kept clean and in good operating order.
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Emphasize

52

Disadvantages of the autci.. atis2 batch weigher arc its high cost and the
fact that each raw material inus be weighed on a separate machine.

10

Another type of conveyor belt scale that is becoming more popular is the
nuclear meter. This type of scale depends on the fact that gamma radiation is
absorbed as it passes through various materials.

The source of the gamma radiation is placed under the belt and the
measuring cell above the load on the belt. A measuring cell converts
radioactive energy directly into electrical energy.

Measuring cell

46
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Source of gamma radiation

Indicating or recording instruments can be installed to give the weight of
the material.

The advantage of this type of scale is that there are no moving parts. The
disadvantage of this scale is that it is difficult to calibrate for the different
materials.

11

Before the product leaves the fertilizer plant it must be weighed. This is

the third weighing in the fertilizer plant.

Since we have already covered truck and track scales for bulk loads, we
will review the weighing for automatic or semi-automatic bag packaging.

One type of semiautomatic bag weighing scale is where the bag is attached
by clamps to one end of the scale lever.
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Sketch em

hlackhnard

When the weight of fertilizer in the bag balances the weights set on the
scale lever. it will rise and will be indicated 011 a pointer.

Dial

Lever

s-- Fertilizer bag

Fulcrum

Weights --ale--

12
The automatic bag weighing scale works on the principle of a continuous

flow of fertilizer to the weighing pan or bucket.

The weighing pan or bucket is suspended from the scale on knife points.
When the weight of fertilizer in the pan balances the weight set on the scale,
the bucket dumps, and the cycle is repeated.

The principle of rapi feed of the bulk of the load to the weigh-pan
followed by a trickle feed to complete the weighing is well established in
automatic weighing.

Factors influencing weights obtained with the automatic weigher are:

Stress 1. Bulk density of material
this being bagged.

2. Accumulation of dust on knife
edges, bearings, and other scale parts.

Sketch on

blackboard
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Feed to the weigh hopper may be by gravity or governed feed flow.

The scale can he operated automatically on a pace-setting basis. or it can
he operated manually. calling for the charges as needed.

Such machines can weigh accurately 10 to 15 50-pound charges. or N to
10 100-pound charge: per minute.

13
Emphasi:e At the start of the shift, the operator should check weigh the first 2 or 3
importance weighings to make sure the scale is weighing correctly.

Prerentire
maintenance

Every 30 to 40 minutes during the shift. he should check weigh a bag or
two to make sure the scale is functioning properly.

Clean the scales at the end of each shift.

14

Neglect, dirt, and indifference combine to make scales inaccurate.

There is little or no wear on a scale at any point including the pivot and
bearing sections.

Most trouble comes from obstructing materials gathering beneath the
platform and preventing proper balance.

Keep scales clean, particularly at pivots, and bearing parts and underneath
the platforms.

Important Occasionally, at least once a month, if the scale is subject to a lot of use,
have the repairman check the scale for worn and defective parts.

54

Check for any product buildup on parts that would cause inaccurate
weights.

The nuclear type scale should have a preventive maintenance check for
every 1000 hours of operation.

The amplifier should be visually inspected for loose and broken
connections, damaged insulation on cables and wires, overheated
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Lubrication

Safety

,:omPonents. and for corros.led contacts and flic

apparent for most troubles located visually.

When heat has Caused damage. the trouble must be lo,..atAl
taken to remove and replace faulty components in order u prev,nt furtik'r
damage.

After t he visual inspection has been performed. an operational check
should be made to see that all controls arc serviceable and working properly.

15

Unless called for by the manufacturer. avoid greasing or oiling scale pivots
and bearings. This tends to cause inaccurate weighings since spilled fertilizer
or dust will stick to the oil.

Grease ball bearings every week and other points every day as conditions
require. Do not overgrease.

16

Do not try to inspect or adjust belt scales while the conveyor is in

operation.

When using the nuclear scale, remember that radioactive energy is harmful
to the human body if it is absorbed at an excessive rate. In the United States,
the U. S. Atomic Energy Commission, issues a license to users and
manufacturers of radioactive materials. Specified safety rules must be
obeyed or the license will be withdrawn.

In most installations of this type, the radioactive source is contained in a
lead-filled holder.

Stress Long experience with hundreds of gages, where the source is contained in
this a source holder, indicates that the dose received by operators, maintenance

personnel, and supervisors is less than the average necessary to provide
personnel with monitors, such as a film badge or a dosimeter. However, no
one should expose any part of his body between the source and the
measuring cell for more than a few minutes. If such exposure is necessary,
technicians can rotate shields in the meter to make such exposure safe.
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17

The 4.z!",11,k'S a track 7"1.7L1

Is 1; plc to weigh railroad cars on a track scale without stopping. the
)

The s.....orid s.1dC ,thows LI conveyor belt scale.

How rifle, it work. (The load on the conveyor belt is .4..eighed as it passes
over a SC:JR! 011 of the conveyor.)

The n_ slide shows a weigh feeder.

What is its main use? (For proportioning materials used in manufacturing
plants.)

Question Why should you keep the scale clean? (Material on the scale or against the
moving pairts will make the scale inaccurate.)

Question

56

Why is it necessary to weigh the materials accurately during the
manufacturing process? (Better yields can be obtained and the cost held
down only if the correct amounts of the materials are used.)



Chapter () FORKLIFTS AND FRONT-END LOADERS

4

I.AT TO DO '1\ HAT TO SAY

hitt( gill( 'MI I 1

Forklifts

Sketch on
blackboard

1

The use of mechanical equipment instead of men for the movement of
packaged or hulk materials is effective and usually economical. Packaged
materials may be handled most effectively with forklifts while trout -end
loaders are used in the handling of bulk materials.

2

Packaged materials received from vendors are often palletized and

unitized. For in-plant movement or storage. packages may be merely stacked
on pallets.

Palleted materials are handled with forklifts which have parallel forks tfL;t
enter the pallets. a lift mechanism to elevate the load and a truck which
allows movement.

Overhead
guard

Mast

Load

FORKLIFT
Fork

Lift Forklifts may be obtained in many sizes depending on the job for which

capacity they are to be used. Common sizes have lifting capacities of 1,000-10,000
pounds. The lifting capacity of the lifts is usually referred to by th&r lifting
capacity in pounds at a 24-inch load center. The truck can lift and balance
only that weight which is counterbalanced by the weight of the truck behind
the front wheels. Under full loads about 90-95% of the total weight is on the
front wheels. To increase the load carrying capacity of the forklifts counter
weights are added to the rear of the truck. Under some circumstances more
than the rated load can be lifted, provided the load is closc to the mast.

-r
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SICcriig; Since forklifts are steered 11% the rear w heck. manuc%ering the %ehielc
sometimes quite difficult for new operators. With most of the v.eight
distributed on the front wheels when loaded, Nteering can be a problem when
slowing down and simultaneously making a turn. V, hen slowing down

rapidly. the rear wheels have a tendency to raise °ti the floor: a complete
loss cat steering may result from rapid stops.

Small forklifts generally have manual steering while larger trucks ma\ hate
power steering_. It is advantegew:. to use power steering_* on small trucks
where considerable manueverintz is required.

Tires Forklifts slay have cushion tires ( non-in flatable ) or pneumatic.
Cushion-tired trucks are lighter, smaller. cost less, and are more

mantleverable than comparable pneumatic-tired models.

1141,,StS

Forks

58

Cushion tires are the least expensive and are used where trucks operate
exclusively over hard floors, where sharp objects would cut pneumatic tires,
or where aisle space is limited.

3

Pneumatic tires should be used for application involving towing or where a

high degree of traction is required. such as outdoor ramps.

Dual wheels may be used on the front axle of the pneumatic tired
vehicles. Dual wheels are excellent for traveling over soft ground. Dual
wheels tend to carry mud and rock between the tires which can be a problem
when the vehicle operates from an unpaved yard into a building.

4
The masts are avilable in a wide range of retracted heights, amount of lift.

and "free lift". "Free lift" is the height above ground to which the fork can

move before the fully retracted mast starts to increase in height. This can be
important when stacking materials close to the ceiling in low roof buildings.

Masts have tilt angles of about 6 degrees forward and 12 degrees
backward. Once the load has been picked up by the forks the mast can be
tilted backward to stabilize the load and prevent spillage in transit.

5

Manual sideways adjustment of the forks is standard. The forks are
adjusted to fit and stabilize the load being carried.
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6
Controls should he directional: that is %%hen a leer nits % ed forward_ the

controlled mechanism should o forward. Verx few forklift. 11,1%c lull%

directional controls. On some %chides, the driver is confused the identical
:.vers side bv side. one for ;lilting the other for raisin .2. or low....rirlg

the forks.

7

r;Thead Forklifts should he provided with overhead guards if the loads lifte,i are
guard.s high enough to fall hack on the operator. These guards protect the operator

from falling objects and prevent backing into overhanging objects and
pinning the driver against tiwsteering wheel. In cases where the vehicle hacks
off a platform, the guards provide protection if designed right. Where
desirable, seat belts may he utilized to prevent an operator from falling from
the forklift and being pinned under it.

Pallets

Sketch on

blackboard

8

Pallets used with forklifts may be of wood, metal. paper or other
materials. Most commonly used are the two-way entry wooden pallets. The
two-way entry pallets may he entered by the forks from either end.
Four. 'ay entry pallets may be entered from any of four directions.

DOUBLE DECK PALLET SINGLE DECK PALLET

9

Loading When stacking material on a pallet, the material should be stacked to give
pallets the most stable load. If possible each layer should be stacked to lock the

previous layer into position.
Unstable

Sketch on

blackboard

Taping top rows
stabilizes pallet

ONE BOX STACKED ON
TOP OF ANOTHER

3 /1

Very stable

kV

\IP/
LOCK STACKING

PATTERN
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With an un;table load, the driver may take several time, as long to move a
ballet than f the material had been stacked right on the pallet.

OpeiAion of forklifts on grades over 10'; should be avoided due to
stability problems. particularly it loads are lifted or lowered while on grade.
Normally. the maximum grade for trucks is about 25':.

10
ruds' Gasoline is the most commonly used lift-truck fuel. Gasoline is a dirty fuel

and requires an excellent ventilation system if the truck is operated inside a
building for any length of time.

Attachments

Sketch on
blackboard

60

Propane is a much cleaner fuel and causes much less pollution of the
atmosphere. Engines adapted for propane are more costly.

Diesel engines are handicapped by dirty exhaust. a higher noise level and
non-availability in small sizes.

Electric forklifts are available where internal combustion engines may not
be permitted.

11

Many attachments are available to increase the usage of the forklift. Some
of the attachments are shown below:

Overhead
guard

Mast

Bucket

HYDRAULIC SHOVEL

The addition of a loader bucket turns a fork truck into a bulk loader. The
bucket mounts on the fork bars and can be quickly interchanged with
standard forks. The bucket can be dumped at any height, at any rate of
dumping for measurement or weighing.



Sketch on

blackboard

Sketch on

blackboard

Maintenance

Overhead
yuard

Mast

Turning
mechanism

BARREL UPENDER

Barrels of liquids or any flowable materials can be poured from barrels or
drums. This mechanism allows the drums to be turned completely upside
down.

Overhead
guard

CRANE

Hoist

Cranes handle bundles of large bulky items, such as conduit, pipe, steel
fabricated sections. Material can be removed from trailers and gondola cars.
Crane-equipped lift trucks can serve as a general purpose maintenance
vehicle:

A lifted pallet can be used as a work platform.

12

The following are some danger signs which, if corrected, can save costly
repairs and downtime:

Decrease in normal speed

Lack of power

Apparent lack of lubrication at any point
Worn or damaged tires
Missing parts

Worn chains, rods and other mechanical linkages

Hydraulic oil leakage from cylinders, lines and fittings
Difficult steering

Overheating of motors and controls
Erratic operation of controls
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The crankcase oil level and the hydraulic oil level should he checked
frequently. Where the operator lubricates the equipment, a regular schedule
should be followed.

13

Most forklifts are designed so that gasoline cannot be spilled on a hot
exhaust or manifold when refueling. If the equipment is not so designed,
extreme care should be exercised when refueling.

Compared with other mobile equipment, forklifts provide the least
visibility for the driver. A truck with a standard mast will give much better
visibility than a triplex mast with high free lift. Other factors affecting
visibility are the height of the forks above ground, whether the forklift has a
load back-rest and the design of the overhead guard.

To reduce inside atmospheric pollution, a special catalytic muffler can be
installed on gas, propane, or diesel engines. With this muffler, a virtually
clean exhaust will result, enabling an engine-driven truck to be used in
buildings that would otherwise require an electric truck.

To prevent injuries from forks, the forks should be lowered to the floor
when not in use.

When lifting pallets with the forks, care should be exercised to avoid
ramming the mast into overhead or wall-mounted lights.

14

Under full load condition, which set of wheels carry about 90% of the
load'? (Front wheels)

With a full load being carried, what can happen to the steering when
slowing the vehicle down? (If the vehicle is slowed too rapidly the rear
wheels will raise completely off the floor resulting in complete loss of
steering.)

For hauling extra heavy loads, where should the load be concentrated'?
(As close to the mast as possible)

How can a load be stabilized'? (By correct stacking of material on the
pallet; when traveling the mast may be tilted back to allow theioad to be
against the back rest)



Why should a gasoline-powered forklift not be operated in a closed
building? (Exhaust fumes can cause death)

Why lower the forks to the floor when not in use? (To prevent injuries)

15

ront-em/ Bulk materials are Itindled by front-end loaders in many cases whore
loaders permanent handling equipment is not feasible. as for example, box car

loading. The front-end loader has a bucket that can he tilted to scoop up a
load, an elevating mechanism to allow the load to be lifted and clumped and
a truck which allows movement.

Sketch on

blackboard

Operation

Truck Elevating and dumping
mechanism

Bucket

/ I //// 17111/71 / /1111111111rni
FRONT-END LOADER

16

The size of the loader will of course be 'determined by the job it is to
perform. One large loader can out produce two or more smaller loaders of
equal capacity, especially in loading and carrying operations, where small
loaders must be used in quantity and are subject to. traffic congestion.

Plant layout may be a production limiting factor. The placement of rail
lines, posts and columns, power lines and fixtures, location of stock piles and
hoppers exert a great influence on the manueverability ofa loader.

Much time can be wasted due to mismatch of equipment. A narrow
hopper and a large bucket can cause excessive cycle time because precise
positioning is necessary to prevent spillage.

Where necessary to match the equipment with the job, side dumping
buckets can be used for dumping material into narrow pans.
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To obtain maximum usage of the front-end loader. one of sufficient size
may be used for loading. road construction. pulling railcars and light dozing
operations. Special attachments include forks. winches. and sidebooms.

Many of the newer loaders have been designed to eliminate some of the
hazards of older type loaders. The hoisting and dumping mechanisms have
been relocated to avoid some of the pinch points.

Riders should not be permitted as they may get caught in the pinch points
or steering mechanism.

When loading trucks the loader operator should have an agreement with
the truck driver to stay in the cab of the truck. This can avoid an accident
from spilling on the truck driver.

When removing bulk material from the bottom edge of a high pile.
extreme care should be exercised. The top of the pile could cave in, burying
the loader and operator.

When traveling, the bucket should not be left in a high position:- this
causes instability and there is a possibility of turning the vehicle over.

Where it is necessary to descend grades, the vehicle speed should he
lowered, the engine engaged and the transmission in low range. The bucket
should be carried low and tilted back to minimize bouncing.

To further stabilize the vehicle, it may be desirable to add ballast to the
tires.

Side or rear view mirrors aid in backing.

17

Most of the danger signs mentioned for forklifts also apply to front-end
loaders, i.e., poor brakes, missing parts, hydraulic oil leakage, etc.

The hydraulic oil and crankcase oil levels should be maintained. The
vehicle should be adequately greased.

18

The loader should be provided with an overhead guard to stop falling
objects and to prevent injuries to the operator from backing under
overhanging objects.
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Safety belts and hard hats also will help prevent injuries to the operator.

Safety glasses can prevent accidents where operators may get foreign

matter in their eyes while operating the loader.

Never permit anyone to stand under a bucket. hydraulic failures can cause
the bucket to fall.

When the equipment is idle, the bucket should be lowered to the ground.

When operating a loader in an explosive atmosphere a special muffler,
wiring and enclosed fuses and circuit breakers can be used.

The maximum safety is obtained when operators are not permitted to
back loaders toward a drop-off.

Adequate ventilation must be provided when operating in a closed
building.

Why should the bucket be kept in a low position when traveling? (To add
stability and keep the vehicle from turning over)

What jobs other than loading can the loader perform? (Sideboom
attachments can be obtained and the vehicle can move railroad cars.)

Why should riders not be permitted?, (They can easily be caught in the
pinch points and be injured.)

Why is ballast sometimes added to the loader tires? (To provide additional
stability)

Why should safety glasses or goggles be worn by the driver? (To keep
foreign materials from the operator's eyes)

20
Slides Forklift with overhead guard in operation.

Front-end loader in operation.
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WHAT TO DO

introduction

Chapter 7: SAMPLING IN A FERTILIZER PLANT

WHAT TO SAY

1

The sampling and analysis of materials purchased by or made in our
fertilizer plant play a very important part in its operation.

Most of these materials are bought or sold on the basis of their "grade;
that is, how much plant food they contain. Sampling and analysis are
necessary to determine this. It affects the money that we take in or pay out
and therefore your paycheck.

Analyses are also required to control the many chemical reactions
involved in making modern fertilizers.

Many factors must be considered in determining exactly how a sample
should be taken in order to be sure of getting the correct analyses. The
engineers who designed the plant have provided the proper equipment to
take adequate samples.

Your supervisors will instruct you on exactly what samples to take, when
to take them, and how to take them.

What we want to do here is give you a basic understanding of the
importance and purpose of sampling, and of the principles of correct
sampling in a fertilizer plant. With this knowledge you will perform your job
better.

2
Purpose of To be sure you and I understand words the same way let's define the term
sampling "to sample."

Write on To sample a batch of material (such as a carload of fertilizer or a tankful]
blackboard of liquid) means to remove a small part of the material in such a manner that

the part removed (the sample) will have the same characteristics, such as

particle size distribution and chemical composition, as the whole lot. Such a

sample is said to be "representative" of the lot.

66
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Questions

Let's repeat that (Repeat above)

Why do We need samples? Suppose we have bought a I 00-ton carload of

sul tilde acid at S50/ton of H2 SO4 . We would expect to get and pay for

I00 x 93 tons 1-1-,SO4 . But when we sample this acid and analyzed the

sample, it only contained 90'2; 0, SO4. So we received only 90 tons of
H2SO4 instead of 93 and would therefore only pay fur 90 tons and thus save

S I 50.

Of equal importance is the fact that the analysis of' the sample showed us

this acid was weaker than usual and that we would have to use more of it in

order to make fertilizer of the proper grade.

Likewise, it is very important to know the exact grade or analysis of' the

fertilizer we produce and sell; sampling and analysisna.ys.1 s .s the only way of
getting this information.

If the fertilizer contains more nutrients (N or P2O5 ) than our price allows

for, the company may lose money; if it contains less nutrients that we say it

does on the label, the customer loses money and will no longer buy our
fertilizer. The state may also assess penalties on us.

The purpose of sampling is to obtain a small amount which is

representative of the lot so that it can be analyzed.

In the laboratory the initial sample you take (let's say 100 lbs. from a
carload) will be very carefully mixed, crushed, and gradually reduced in
volume by standardized procedures until it is half a cupful (which is still
representative of the whole carload). The chemist takes a half teaspoon of
this to be analyzed.

It should be emphasized that an improper or non-representative sample is
worse than no sample at all as it misleads the user of the analysis.

Why do we sample and analyze materials? (To control chemical processes

in the plant; to make sure we get what we pay for; to be sure the customer
gets what he pays for)

What is a simple definition of a sample? (A small amount that is just like
the whole lot it came from.)
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the volume of
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ones. Other
contrasting
materials could
be used.)
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3

To "take a sample" sounds pretty simple: it's the requirement that the
sample be represenlat ire Of the entire lot that requires the use of careful and

proven sampling procedures. Of course, if the carload or tank full of material

was all exactly the same. sampling it would not be a problem since any part

you took would be representative. However, even if the material hmAs the
same there are probably wide differences in particle size distribution and
chemical composition in different parts of it.

You have to assume that wide variations exist and use a sampling
procedure that will give a representative sample under any condition.

Let's illustrate the problem of sampling. I have here about 250 black
beans which we will say represent the P2O5 in a fertilizer. Here are 750
white beans which represent the other materials in the fertilizer. Now I pour
the black ones into the white jar and shake it up to mix them well Now we

know this "fertilizer" contains 1/4 or 25% P2O5 (black beans). But you can
see that they are not equally distributed throughout the mass of beans. We
would say the quality of this fertilizer varies or it is not homogeneous.
(Homogeneous means that all parts are the same.)

HoW would you sample this fertilizer to be sure to get a sample that
represents the whole lot? This is the fundamental problem we face in all
sampling situations.

For a sample to be representative of this lot it would have to contain 3
white beans for each black bean. Suppose we take a sample of this batch by
withdrawing 100 beans, one bean at a time while blindfolded.

It would seem that with 100 'beans we would have a good chance of
getting 25 black and 75 white beans, a representative sample. Yet, the laws
of probability or chance, which apply to such sampling, show that such a

100-bean sample would have only I chance in 10 of being representative. (A
good discussion of the theoretical aspects of sampling as well as many
illustrations of automatic samplers is given in chapter 19 of Handbook of
Mineral Dressing by A. F. Taggart, John Wiley and Sons, 1945.)

The purpose of this illustration is to show that proper sampling is not
simple. Many factors such as homogeneity of the material, particle size, value
and grade of the material, and accuracy desired must be taken into
consideration.

t. in 2
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Basic principles

of sampling -

practical

sampling

This will he done by the plant engineers or your supervisors in setting up

the sampling instructions they will give you. This is why it is very important

that you follow sampling instructions exactly; but if you notice a change in

flow conditions that you think may affect the sampling, call it to the
attention of your supervisor.

4

A sample taken to represent the sampling unit such as one carload, one

shift, or perhaps a day's operation, is usually called the gross sample.

This gross sample is collected by removing many small amounts (about 1/2

lb.) from the material being sampled; these are called :Jam,* increments.

Most solid materials sampled in a fertilizer plant will be less than 1/8 inch

in particle size. For this type of material, a gross sample of 80 to 100 lbs. is

usually sufficient since many increments can be taken of such fine. material.

Coarser materials would require a larger sample since each increment must

be larger in order to include enough of each particle size.

Generally, the larger the number of increments that can be included in a

gross sample, the better the sample will be. This means it is better to take

many small (1/2 lb.) increments rather than a few large ones (5 lbs.).

The sample increments are usually collected from the stream of material

where it is falling from the discharge of a belt conveyor o a chute.

For best results the sample increments should be taken with a sample

cutter which may be held by hand or be part of an automatic or mechanical

sampler. This device is used to "cut" across the stream and looks like this:
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Narrow slot 1/4 to
3/4 inch opening

sharp edges

Opening 4 times largest particle size

Handle

HAND HELD CUTTER

Support from
mechanical
sampler
drive

Narrow slot 1/4 to
3/4 inch opening

sharp edges

CUTTER ON AUTOMATIC SAMPLER

In use the cutter is moved completely across the Wing stream of material
at a constant speed. The speed and width of slot determine the amount
collected for a given material flow rate: the speed is usually adjusted so as to

get the size increment desired (but speed must be constant during the cut).
The narrow slot on the cutter permits a relatively small amount to be taken
for each cut and thus more increments can be taken.

The following principles must be followed with either hand or mechanical
sampling to obtain an accurate sample:

1. The sampler must take the whole stream part of the time. (This does
not mean all the stream at once. The above cutters take all parts of the
stream but they do it 1/2 inch or so at a time as the cutter moves across the
stream in one cut.)

2. A sample must never be taken by taking part of the stream all of the
time. An example of this would be leaving a cutter at one part of the stream

all the time. Due to segregation, etc. one side of a stream might be quite
different from the other side.
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3. The cutter must move into, across. and completely Out 01 the stremu at
each cut. Covers should prevent any chance of material entering the cutter
between cuts when it is at rest out of the stream.

4. The speed of the cutter must he constant so that an equal percentage is
taken front all parts of the stream.

5. The cuts must be made at re sudar intervals. The number of cuts taken
is one way of controlling the size of the gross sampft (one cut every 2 to 5
minutes is desirable with a mechanical sampler).

6. The cutter should never be filled during the cut. Overfilling would
exclude material that should be part of the sample.

7. During and after collection, all samples must be protected from
contamination by other materials. Special steps may he necessary to assure
accurate samples for moisture determination since the sample increments
may lose or absorb moisture quite readily.

What is the basic principle of sampling moving streams of materials'? (Take
all of the stream part of the time. This means take a thin slice all the way
across a stream.)

Why will taking part of the stream all the tune give an inaccurate sample?
(A given partof a stream is quite likely to be different from the rest of the
stream.)

Why should the speed of the cut be constant? (So that the amount taken
is proportional to the amount present at different points in the stream,)

5
Usually incoming solid raw materials such as phosphate rock and solid

fertilizers produced will be sampled. Modern fertilizer plants install
automatic mechanical samplers to take the required samples. A typical
sampling installation looks like this:

Covers over
cutter

MECHANICALLY DRIVEN
AUTOMATIC SAMPLER

,Z.3t.VG

Sealing plate
moves with
cutter

Sampler drive

Fertilizer
0 60,0%000 a 0'

Chute

Hose

Closed sample
container on
floor below

Conveyor

Cutter
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A tinier aCillatCS the drive mechanism which move, the cutter acroy\ the
stream of material. I he material entering the cutter flows to a closed sample
container. The tinier can he set for any sampling interval desired.

Various types of drive mechanisms are used. Since they must move the
cutter both forward on one cut .11111 backward on the next cut. the

mechanical arrangement is quite complicated and frequently gives

considerable trouble if it gets out of adjustment. The cutter discharge pipe
must pass through a slot in the side of the housing: it is difficult to prevent
spillage of material out this opening.

Any scraping or binding of the discharge pipe at this point will put a

severe strain on the drive because of the leverage involved. As indicated, the

cutter should be under a cover when at rest to prevent dust from entering.

The covers should open to permit inspection and cleaning of the cutter. For
fertilizers the cutter should be made of stainless steel to prevent corrosion
and adherence of material.

The sketch below shows a sampler driven by a double-acting air piston
powered by compressed air.

Cutter
Cutter-
carrying
slide plate

.Ezzzza,
Conveyor

Conveyor
discharge
housing

2" Diameter double-acting

air piston

,Support

Support
rollets

Compressed
air

Timer

4-way
solenoid
valve

Needle-type
adjustment
valve

Filter Oiler
Pressure

regulator
(15 PSI)

AIRPOWERED AUTOMATIC SAMPLER
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Since the plate carrying the cutter is in !ilk' with the air piston. it k not as
subject to binding as the previous type. -Hie simplicity of the air cylinder
makes this type of sampler nearly trouble-free.

Since the compressed air is not a positive drive (as compared to the
mechanical-type drive) care must be taken to see that the cutter-carrying
slide moves easily and does not bind: any binding will cause jerky Movement
and an inaccurate sample.

6
Operating The mechanical (automatic) samplers should be inspected twice a shift.
duties Watch it make a cut and look for any uneven motion, hanging, or rubbing of

the moving parts which would indicate potential trouble.

Keep the drive mechanism covered. Keep dust and spillage brushed off.

Check the cutter slot and chute to be sure they are clean. The cutter edges
must stay parallel and sharp. [One exception is a sampling device (a vezin)
which rotates on an axis perpendicular to the cutter slot. On this type, the
cutter edges must be radial; the slot will therefore be shaped like a piece of
pie.]

Caution Before doing any cleaning of the parts be sure the sampler is turned off to
prevent an accident. Also be sure to turn it on again.

Grease appropriate parts according to the schedule set up. If an

air-operated piston is used, be sure the oil container is filled and that it is
feeding properly.

Check the sample container and see that is contains about the right
quantity of sample.

Some samplers are equipped with a counter which counts the number of
cuts; see if this count agrees with the number the sampler should have made
since the last time you read it.

Properly operating mechanical samplers take a constant percentage of the
gross material that they sample. The completed sample should be weighed
when it is removed. Generally the tonnage of material from which the
sample was taken will be known (for example the shift's production or daily
production).
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Diision of the sample weight by the material tonnage will therefore give a

ratio which should be nearly constant. "11 he laboratory should check this
ratio as variations in it indicate improper operation of the sampler.

Name sonic of the advantages of automatic samplers. (They are able to
take many small increments; the increments are proportional to the material
flow, they are reliable: they can do a much better job than a man.)

7

//wit/ In the absence of automatic samplers. samples must be taken by hand.
samp/ing Sometimes the material can not be samples automatically.

74

The best point to sample is where the material discharges from a chute or
belt conveyor. The hand-held sample cutter described earlier should be used
to cut completely across the stream at a constant speed.

Such increments should be taken at regular intervals throughout the day
or established sampling period. The size of the slot must suit the size of the
material sample. It should be lour times the largest particle in the material
sampled.

It is frequently necessary to sample carloads of material. If at all possible,
this should be done from a conveyor as the car is being unloaded.

This is the easiest and most practical way of being able to get material
from all parts of the carload which you must do if the sample is to be
representative.

Sometimes a carload must be sampled before it is unloaded. You must suit
the method used to the material to be sampled.

You should try to obtain cores of the material from top to bottom at 6 or
8 locations evenly spaced around the car. Sometimes a posthole digger can
be used to remove cores (which are the sample).

Sometimes a deep hole can be shoveled out then a shovel is used to
collect a narrow strip of material (1 inch deep by 8 inches wide) from the
undisturbed vertical surface of the pile (hole)... This is repeated in many
holes.

Sometimes a chamshell bucket on a crane can be used to dig the holes and
expose a vertical face of the material.
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Special care must be taken not to select the material sampled: remember
you should obtain representative amounts of all types of material present.

A device called a thief or tube sampler is sometimes used to take a sample
from a pile or from bagged material. Two types of thief samplers are shown
below:

1/4" to 3/8" milled slot
(parallel sides)

Smooth closed end

OPEN THIEF

1-1/4" to 1-1/2" diameter
o light tubing

Length 30"-36"

CLOSED THIEF

Rotating cover
(enlarged)

The open thief is simply a smooth tube about 1" to l'/.4" in diameter and
30"-36" long: one end is closed as a smooth tapered point. A smooth
uniform slot 1/4" to 3/8" in width is milled in the tube for nearly its entire
length. The metal should be light and resistant to corrosion; 1" thin walled
electrical conduit is suitable.

In use the thief is inserted into a horizontal bag of material the full length
of the bag on a diagonal with the slot turned down. The thief is then turned
over so the slot is on top. This permits the fertilizer to fill thy tube; a little
tapping helps insure this. The thief is then withdrawn carefully and its
contents poured into a jar or can through the open end.

As many increments as needed are taken from the different bags making
up the lot.

The closed thief operates on the same principle except the slotted tube is
surrounded by '.11other tube which has a wider slot cut in it. This cover or
shutter is turned to cover the slot before the thief is inserted with the slot in
the thief on top. Then the cover is rotated to uncover the slot and thus
permit the sample to enter.
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This type can he used to take samples while in the vertical position
whereas the open thief cannot.

8
Operating Sincc much of the sampling may be by hand. you should understand he
duties sampling principles involved and apply them conscientiously while carrying

out your sampling. duties. You should follow any instnictions your
supervisor gives you.

9
Sampling of The same basic principles of sampling that apply to solids also apply to
liquids liquids. Even though a liquid may appear to he homogeneous the liquid

should always be mixed before sampling.

76

Automatic. sampling

Liquids discharging from a pipeline or flowing over a weir are frequently
sampled automatically. The same types of samplers described for solids are
used. If the stream does not contain solids, the slot in the cutter can he
narrowabout 1/8" wide.

The gross sample from the cutter should be 20-40 gallons per day and go
into a container. At the end of the sample period this sample will be mixed
by stirring and a gallon or so dipped out of it as the final sample.

If it contains solids, special care is necessary to be sure the solids don't
segregate due to stirring or settle out to the bottom. It is best to drain the
container while stirring it and take frequent cuts of the liquid (and solids)
draining out.

Hand Samp Prig

Frequently samples are withdrawn from pipelines carrying liquids. If the
liquid contains solids or the flow is slow, the solids or heavier parts of the
liqud may settle and flow along the bottom of a horizontal pipe. A sample
withdrawn through an outlet at the bottom of the pipe would therefore have
more solids than it should.

An elbow will also cause solids to go to the outer part of the bend due to
centrifugal force.

The point on the pipeline from which a sample is taken must be selected
with care. If possible, flow through a sample line should be continuous so
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Caution

that the liquid in it is always representative of the liquid flowing in the main
pipeline. If flow is not continuous, the sample line should :always he flushed
out before the sample is taken.

It is frequently necessary to sample the contents of a tank or tank car. If
possible. the contents should always he mixed before they are sampled. This
is frequently done by putting a compressed air pipe or sparger in the tank
and letting the air stir the contents.

The contents of some tanks can he mixed by recirculating, a stream of the
liquid to it as shown below. The recirculating flow must he great enough to
Ove a mixing action however.

Tanks

Recirculating pipe

Pump

Sampling
pipe

After mixing, the sample should be taken over a period of time while the
liquid is still circulating.

Remember that the material in a pipeline that is not in use may not be the
same as the material in a tank. (The tank may have been refilled with a
different material; the liquid in the pipeline may have come from another
tank, etc.)

All pipelines should therefore be well flushed before a sample is taken.

Usually tank cars cannot be mixed or recirculated before sampling and
samples must be dipped out rather than taken from a pipeline.

A stoppered bottle attached to a pipe as shown below is used to take such
samples.
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1,'4" pipe

Markings
at 1 food
intervals

Length to suit
deepest tank to
be sampled

1 4" or 3 8" piDe

Wire or cord
to pull stopper

Rubber stopper
(loosely fitted)

FQ-
Laboratory, ?"-r 1 liter bottle
clamp to
hold bottle

Closed end

EMERGENCY TYPE PERMANENT TYPE

Markings at
1 foot intervals

1/4" rod to lift
stopper

Guide for rod

Permanent band-
type clamp with
wing nut

DEVICES FOR SAMPLING LIQUIDS IN TANKS

Base for bottle

For very deep tanks a weighted bottle is lowered on a cord or a chain
instead of using the pipe. It is customary to take a sample at ledst at the
bottom, middle, and top of a vertical tank.

The bottle on the pipe is pushed down to the desired depth, the stopper is

removed, and the bottle given time to fill before it is withdrawn.

The sample , then poured into another clean bottle which is labeled with

car number and depth. It is best to send all three samples to the laboratory,

but in some cases the three individual samples can be poured into one larger

bott!2, thus getting a composite sample.

In large tanks, more than three samples should be taken. In horizontal

cylindrical tanks (like a tank car) the quantity of sample taken at each
location should be proportional to the volume at that level.

For a full car this would be about three parts from near the top, four parts
from the middle, and three parts from near the bottom. If the tank is only
partly full, more should come from the middle, say two, five, and three.
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10

Gi/M)1()/7 As you have learned from the foregoing. the initial ,ample 't
.swniiling taken of a solid material will he from about SO to WOO or more lb,.
1)roced trt'i depending on the type material and time covered. This must be reduced to a

quantity that is practical to handle and taken to the lab.

Sketch Ott

blackboard

But this must be done in a manner which tv ill assure that the smaller
amount will still he representative of the original material. otherwise all the
care you exercised to get a representative sample will he N.va,:tcd.

There are several standardized and proven methods of making this
reduction, but they must be followed exactly.

The best method is to use a riffle which is shown below:

C

Width 1/2" to 1"
(all slots same width)

JONESTYPE RIFFLE
(Support stand not shown)

The riffle consists of a series of sloping chutes assembled side by side.
Adjacent chutes discharge in opposite directions. There must be the same
number on each side.

There are also three steel pans which are the same length as the riffle
section and fit under the chutes. The gross sample is poured into one box (C)
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spread to a uniform depth. With boxes A and B under tile chutes_ box t.
is centerAl on the riffle and its contents poured through.

Thus the riffle divides the sampL into two equal parts in boxes A and 13.
For further reduction box C is paced eu under the chute and the contents of
box A are mixed by tilting it from end to end several times.

After leveling its contents. box A is poured through the riffle. fhe sample
in box Cis then '4 of the original sample. This can he repeated.

The material in box B is termed rex(' ts and is discarded or it can be used
to obtain additional samples. such as one for screen analysis. by riffling.
Properly used. the riffle gives very accurate division of the sample.

11

Another standard method of sample reduction is called "coning and
quartering." It is usually used when the quantity of material is large (+500
lbs. or it is wet and sticky and won't go through a riffle. As the name
implies, a right, vertical cone is formed on a flat surface and then quartered.
In this method as each sample increment is taken. (usually with a shovelit is
carefully poured onto the apex (top) of the conical pile which is being
formed. As material is added it rolls or slides down the surface of the pile.
Great care must be taken to keep the top centered on a vertical axis: it is
best to go to different i;osidons around the pile when depositing the
increments on top.

Initial cone Flattened and
marked

Opposite quarters
removed

STEPS IN SAMPLE REDUCTION BY CONING AND QUARTERING

When sampling is completed, shovels are used to drag material out radially
starting near the base of the pile so as to form a flat top cone or a disc. A
board is then used to mark two diameters across the pile at right angles to
each other.

This divides or quarters the pile (disc) into 4 equal segments. Opposite
quarters are then shovelled out and discarded. The other two quarters are the
sample,
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Questions

General

operating
instructions

Safety

-111:.' Whole procedure can be repeated with these tW o quarters to obtain
further reduction.

What are two important points to watch when using a riffle? (The material
should be evenly distributed throughout the length of the box and the end
of the box should be even with the riffle section before dumping it.)

What is the most important requirement in coning and quartering? (That
the material be poured on the apex (top) so that it will run down all sides of
the cone. Going around the pile while forming it helps to assure even
distribution.)

12

Keep all sampling containers, equipment, etc., clean and in proper
mechanical condition.

Keep them in a cab;nt or covered when not in use to keep them clean
and from being lost.

Be sure sample containers are clean and dry before they are used.

Keep all sample containers closed tightly to prevent moisture loss and dust
contamination.

Tag or label each sample container when it is started with the proper
description (name) of the sample, date, starting and ending time (when
completed), etc. Sign your name to show that you are willing to accept
responsibility for the accuracy of the sample.

13

You will frequently be taking samples around moving equipment such as
belt conveyors. Handle and use the sampling devices so that they will not
come in contact with the belt. Be sure the handle on the sampler is long
enough to keep your hands out of a danger zone.

Remember the automatic samplers will start without warning. A warning
sign stating this should be posted. Always cut off the power to the sampler
before cleaning the cutter or working on the mechanism.

When sampling acids and similar liquids always wear a face shield and
rubber gloves. Some sampling points may require more protection. Watch
out for spray or splatter when sampling liquids.
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Carry glass bottles containing acid samples in rubber NIACIN or other
protective containers. This helps avoid danger to You in case of a fall.
breakage. etc.

Do not carry heavy samples up or down long stair\ ays. Reduce them to a
',ale size: inike several trips if necessary. Lower filled sample buckets with a

rope when required.

After sparging a tank to mix it. remove the sparger pipe with a //We air on
it so that ali the liquid is blown out of the pipe.

Do not attempt to handle overweight samples. Lift with your legs and not
with your back muscles.

This slide shows a riffle (with boxes).

This is an automatic solid aterial sampler (air powered) B&S Sampler.

This shows an automatic liquid sampler (GCFU sump).
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WHAT TO DO Vs'HA1 TO SAY

Introduction

Operation

Chapter PACKAGING

1

Bulk handling of dry fertilizers has become an accepted practice for
farmers in many parts of the world. Due to its lower cost. hulk distribution
of fertilizer will undoubtedly continue to grow. In the United States today.
more fertilizer is used in hulk than as bagged material.

Also. in many parts of the world the growth of the use of li, lid and
susr,11,,ion fertili, k.rs has l,eui JmJting. 1 laid fertilizers accounted for about
22 c.; of all fertilizer used in the United States in 1968.

Much fertilizer. however, still is distributed in the package form. The most
common package is the multiwall paper and the plastic sack.

The idea of using "a bag.' for storing and transporting products has been
around a long time. Prehistoric man used animal skins. There is some
evidence that the Egyptians glued together a package made from leaves as
early as the year 2.000 B. C. About 1850. the paper bag began to make its
appearance in the United States.

Prior to introduction of granulated fertilizers. use of burlap and cotton
bags and wooden barrels prevailed almost universally. It was common to
package fertilizer in 200-, I 67-. I 25-lb. bags. Hand sewing was the general
practice.

Fiber bags gave way to the multiwall paper sack in the 1950s. and they in
turn are giving way to the plastic sack.

2

Semi-automatic bag filling machines are used in some of the smaller
fertilizer plants. In this type of a filling operation, the bag chute and bag
clamps are part of the scale weighing beam. The empty bag is attached to the

chute and the bag is filled to the correct weight by the operator.
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Ph .7 r' 1111,2d rigidly for about Q0'; of its weight and then the filling
rate tapers off so the feed L',.1 he stopped when desired weight is obtained.

Operating

duties

Important

Stress

3

At the start of the shift, the first thing that the operator should do is to

clamp an empty bag to the filling hell. The tare weight of the hag is then set
off on the tare bar. bringing the indicator to zero. The scale is then set for
the desired weight.

After tilling the first bag or so, the opeato: ,week weighs them to make
sure the scale is working properly. Every 30 minutes or so during the shift,
he should check weigh a hag to make sure the scales are still accurate.

Be careful not to bag the fertilizer if it is too hot. This could cause it to
"set up" in the bag as it cools: also. the heat might damage the hag.

After filling the bag to the desired weight. about 4 inches of free space

should remain so that the bag will handle better. Not only will the hag stack

better but there is less damage done to the bag in handling.

Sealing is the most critical item in the bagging operation. If it is not done

properly, material will leak out in transit or moisture will leak into the hag
causing further damage.

Bag conveying equipment can also cause damage to the sacks of fertilizer
and should be watched with care.

Proper truck or car preparation for transit cannot he over emphasized. Alf

extraneous material must be removed from the floor and sides of the vehicle.
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Sketch

blackboard

Explain

P.A.! al-Z \r.oiN in. 'h. 1100:

that tali bag. x ill not bc danidgcd in tranii. Ibc tni or piitcrn
be in such a 1;1\ No a' to Min:1111/C LI.1111:12.0 to 1nc 11.1g, in try'i

Auto,:natu: icrulir;r m:t.1111'...s arc a.ulaplc iortu.1 about Jn 1\ he

or baiz. Sonic will operate an tOrnat L :ill Y on a paccsctting bji. or the can
he operated manually. calling for Ili charges as nccdcd. Opcn-mouth or
valve-type plastic or paper hags arc available.

Thc following sketch shows how a valve packer works:

Hopper
spout

Feed

belt

Housing

Motor

:11'
0

01
VO Os

Hopper

Centrifugal
wheel

Bag clamp

handle

Filling
tube

Tell class why At the start of the shift, the operator should check weigh the first 2 or 3
weighings to make sure the machine is weighing correctly.

3040 85



Prerentire
maintenance

Lubrication

Safety

86

`ii to 40 the snot or
tvoo to make sure the machine is still ykeighing aceurately.

Leave the hopper. tinnily. hopper. . ld bagging inaehine cnipt
kkiring any long I ) pre% ent inat;:rial L.:Anil: in the hopper.

Ckan the scales and tiliin machines at the end ot'ejch

5

Neglect is the Main rezpson that bagging machines fail to give satisfactory
operation.

(lean the machines at the end of each shift.

At least once each month hnvc the repairman to check the bagger for
worn or defective parts.

If the bagging operation is suspended a few days. run the
a short period each day to keep all parts in gooif working order.

At the end of the fertilizer season. clean and grease all necessary parts to
avoid rusting.

6
Lubricate ball bearings every week and other points each day as

conditions require, but do not over grease.

Those plants that sew bags sometimes make it a practice of storing the
sewing heads in a bath of clean lubricating oil until the next shift.

7

It is recommended that the operator wear protective eyewear when
working with packaging equipment for fertilizer.

The worker should wear respiratory equipment if the area is very dusty.
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click

01,c+Iion

Show slide

QueNtion

Sh(!w slide

Qtr 00::

NV 11;n weighing kigs ltr Iertilller, re sho,;id he 1,i;.:71 It)

CI111110 CC, lift with their legs. not with their baAs.

8
1 he firs, -ide shows an ;tutor:tail,: bag filling lintel);.ne ttl al e bag t

Doe,. till', 7.11j chine use paper or plasti,.. lag...! I It can use cither one.)

The second sEe shows a filling line using open mouth bags.

flow is the b;,g closed after it is filled? (Open mouth paper bags are
sewed. Some are taped after sewing. Some are clo,,ed with adhesive. Plastic
bags are usually closed with a heat seal.)

The next slide slim 's palletized bags in storage.

Why is it important that the hags not spill fertilizer while in storage?

There are sev:ral reasons. One, it represents a loss of material. Second.
some fertilizers are hygroscopic: material will absorb moisture until an entire
stack of fertilizer could be ruined.

Are there any other questions on the packaging of fertilizers?
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(L,INur '): PUMPS AND COMPRESSORS

WHAT TO DO WHAT TO SAY

InP-oduction
I

Many fertilizer plant operations depend on the movements of liquids or
gases. The equipment used to move fluids are pumps for liquids and
compressors for gases.

Compressors are similar to pumps and function according to the same
theoretical principles. They cannot be interchanged because of special

features such as seals, cooling, etc. The term "fan" is used to designate

low-pressure, high-volume gas moving equipment.

There are many kinds of compressors and pumps such as:

1. Piston pump Piston compressor

1. Diaphragm pump

3. Gear pump Lobe compressor

4. Vane pump Vane compressor

5. Screw pump Screw cornpres,3or

6. Propeller pump Axial flow fan

7. Centrifugal pump Centrifugal fan

8. Turbine pump Axial compressor

2

Centrifugal The most common equipment used for fluid movement is a centrifugal fan
pump and fan for gases and a centrifugal pump for liquids. They are driven by rotary

motion using drivers such as electric motors or steam turbines. They give
continuous flow at a constant pressure.

88

3043



Sket(1 on
blackboard

Sketch on
blackboard

Discharge

Guide vanes

Discharge

Volute casing

Impeller (open

Guide vane

Liquid
discharge

CENTRIFUGAL PUMP

Impeller
blade

Impeller blade

Impeller (open

Gas

discharge
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The fans can handle dusty gases while the pumps can handle liquids that
contain finely divided solids (slurry). Fans are only one stagL pumps
can be multistage. The pressure developed in one stage is limited but usually
sufficient for normal fertilizer plant usages.

3
Turbine pump Turbine pumps and axial compressors are similar to the centrifugal
Axial compressor equipment just Ocribed with the addition of guide vanes on the fan and a
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90

diffuser ring on the pump. These additions give more efficient operation and

higher pressures, especially when the units are ultistaged.

Propeller pumps and axial now fans are used to move large volumes of

fluid against small heads. Each has a rotaiing propeller element to induce

fluid flow.

Gas 4,01,,,
discharge

Guide vanes

Rotating blades

TWO STAGE AXIAL FAN

Liquid discharge

Casing

Drive

ELBOWTYPE PROPELLER PUMP

Gas

inlet

Propellers

gems Liquid
inlet

Gear, vane, screw pumps and compressors are pOsitive displacement

machines that are driven by rotary motion. These types of pumps are useful

for handling semi-viscous materials. Both pumps and_ compressors are useful

where positive displacement is needed.
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These pumps are self-priming.

Bearings

and seals

Inlet

Rotor

Casing

Drive shaft

Diaphragm pumps do not have a comparable gas handling compressor or

fan. Many diaphragm type pumps are used for metering devices; some are

also used as sump pumps. This pump has a pulsed output and can be driven
by mechanical motion, air pressure or hydraulic pressure. The volume output
can be varied by the stroke length. This pump can handle liquids that
contain vapor or gases or liquids that contain substantial amounts of solids.
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4

Piston pumps and compressors are reciprocating machines. These
machines have a pulsed output, They can develop fairly high pressure
(pumps in a single stage while compressors require multistages). These
machines can handle liquids containing gases and are self-priming.

Spring loaded
valve

Spring loaded
valve

Open

Discharge

Closed

wrMILIrlkilr/111Iardi

4 urzWAi-r.e.AreAurawasgaii%
VA

m W.40

"4

Cylinder

5

Pumps require attention and periodic adjustment. Indication of improper
pump operation is evidenced by falling .rate. or non-flow, failure to fill or
empty a vessel, or observing the discharge stream. The line pressure after the
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pump is another indicator 01 pump perform:ince. Pumps should he obser\ ed
several times each shift. Seal water should be adjusted to a slow drip, packing
should be tightened as necessary to prevent excess leakage. I \;:e.,!..iv. leakag.e

can mean the packing is worn out

Bearings require lubrication and the reservoir needs checking dads. Noisy
bearings in the drive motor or pump is an indication of impending failure.

Pumps may be hard to rotate because of solidification in the casing. This
is especially true when Irving to start a spare pump that was inadequately
flushed when shut down. The same trouble occurs when the impeller drags
on the casing. All.. pumps should be rotated by hand before applying power.

Fans also require attention. Abnormalities are noted by inadequate flows,
dusting, or low pressure. These can be caused by ducts. equipment or the fan
filling with dust.

Fans often are belt driven. Belts slip and soon burn up if not tightened.
The odor of burning rubber or the squeal of the slipping belt are symptoms
of this trouble.

Bearings require daily lubrication and should be checked several times a
shift for excessive temperature.

Positive displacement pumps and compressors require special startup and
shutdown procedures. While this class of equipment is usually provided with
pressure relief valves, correct valving at startup is desirable as the force
generated in a sealed piston can cause severe mechanical damage. To reduce
the starting motor load, many machines are started "unloaded." This term
means the inlet and outlet valves on reciprocating machines are blocked open
so no pressure is generated. On rotary machines, such as gear or vane pumps,
the discharge flow is bypassed to the suction at startup. At shutdown the
machines should be "unloaded."

6
Preventive The packing or mechanical seal fluid must be kept flowing or early failure
maintenance will occur. The packing should be adjusted as needed and replaced when

worn. Improper packing adjustment will cause roughening of the shaft. The
adjusting bolts should be moved equally to keep the packing follower square
with the shaft. Overheating of the packing gland is an indication of improper
adjustmenttoo tight or misaligned. When pumping hot solution, the gland
will naturally be hot. Packing life can be extended by flowing a stream of
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water over the gland in this circumstance. There many types of packing
available the best is usually found by trying several types.

The hearings require lubricant and periodic replacement. Noisy hearings is
a sign of impending failure.

Head gaskets also require replacement. Early signs of failure are drip leaks
although sudden failure can also occur.

Under unusual corrosive or erosive conditions the impeller may corrode
away in a few hours while casing failure usually occurs over a longer period.

Leak.o7.e on the pump base plate will cause the plate to corrode away. This
can cause misalignment of the pump and drive and result in coupling failures.

7

Sat Gloves, face shield and hard hats should be used to protect against leaks or
sprays at the pumps and piping. The moving parts of. the exposed drive
should be guarded.

8
Questions, What is the purpose of a pump or compressor?

94

What are three types of pumps?

What are three types of compressors?

Outline steps for starting a centrifugal pump.

What types of drives are used for pumps?

What common adjustment is required on a centrifugal pump?

Why is seal water used on a centrifugal pump packing?
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Chapter 10 VALVES AND PIPELINE FLOWS

WI AT TO 1)0 11'1IA T TO SAY

hitrocluction

Types of
ralpes

Sketch oh
blackboard

1

This chapter covers piping systems with the exception of pumps which are
discussed in chapter 9 and storage tanks in chapter 3. and process vessels. A
piping system is made up of pipelines. valves. pumps and storage tanks or
process vessels. Its purpose is to move a fluid (a liquid or gas) from one place
to another.

Pipe is made of many materials. The material is selected to safely contain
the fluid handled. The pipe size is chosen to handle the maximum flow rate
expected.

2

Valves are used to block flow. Valves are also used to regulate flow rates.
Sometimes the same valve serves both purposes. Valves, may be operated
either manually or by instruments.

There are many kinds of valves. Each has a particular advantage.

Gate valves are usually used for on-off service. They have a guided sliding
gate that is operated by a threaded or sliding stem. These valves give
unrestricted flow with low pressure loss.

GATE VALVE
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Globe valves arc generally used for controlling the flow rate. They have a

circular opening in the center of the body. A disc or tapered plug partially
fills the opening to control the flow. The disc or plug is moved by a threaded
or sliding stein. These valves are called Throttling if hand operated. NlanN'
automatic control valves are sliding stem glob'' valves.

Stem

Packing

Bonnet

Body

GLOBE VALVE

Ball valves arc used for both on-off service and for flow rate control. A
full pipe opening through a sphere is the operating element. The sphere is

sealed with seat rings. A stem extends through packing to an operating lever
handle.

Open

Closed

Body

BALL VALVE

Butterfly valves have a flat plate that rotates from the edge parallel to the
flow when open to blocking the flow when closed.
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They are operated by rotating the stem. These valves are compact and
simple. They have low pressure drop and are used for both on-off service and

for flow rate control.

There are many other types of valves. Some are flush bottom, pinch,
needle and weir-diaphragm valves.

3

Valves are generally hand or manually operated, hydraulic or pneumatic

operated or motor driven.

Hand-operated valves have a hand wheel or lever for operating. Some

valves in inaccessible places have a chain loop around a notched wheel. These

valves are operated by pulling the chain.

Hand-wheel valves can have either rising or non-rising stems. The stem

threads of a non-rising steam valve match with threads in the gate or disc.
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4
Automatic When the changes in a process variable (that is flow, temperature.
control pressure, etc.) are measured and the proper action is some type of valve

movement, automatic control is possible. The valve movement is caused by a
hydraulic, pneumatic or motor operated device.

Sketch on
blackboard
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These types of controls can be operated from locations away from the
actual valve. They usually can be operated manually where the valve position
is set by the operator or automatically where the process variable and the
instruinent set point determine the valve position.
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5
Special Check valves arc often found in piping systems. There is no operation of
rait e.s. this class of valves. the function of these devices is to allow flow in only one

direction. A cared ball or swing gate in the stream are common forms of
these valves.

Sketch on
blackboard
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- Disc

Body

Flow

SWING CHECK VALVE BALL CHECK VALVE

Safety valves are also found in piping systems. Again there is no operation
of these valves. They are installed to relieve excess conditions, usually
pressure. Many safety valves are sprint!, loaded plugs that open when their set
conditions are exceeded.

6
Piping systems are connected to storage tanks or process vessels. The

system may also have pumps, meters, strainers, vents or drains, and washout
connections.

7
Flow in pipe systems may be either continuous or intermittent. The flow

rate may be continuous and closely controlled as in a process operation.
Intermittent flow, as when filling a tank, is usually at the system flow
capacity.

Most hand-wheel valves have a clockwise rotation to close.
Counter-clockwise rotation opens the valve. Resistance is felt as the valve
comes either completely open or closed. The position of a rising stem valve
can be checked by the extension of the stem beyond the hand wheel. Valve
positions can be reproduced by counting the number of complete wheel
rotations ("turns") from the closed position to the normal operating
position. This is most effective with globe valves because the flow s near
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Operating
duties

linear. Gate valves are poor because after they are about I 3 open, further
opening gives little additional flow.

The position of ball and butterfly valves is usually indicated by the lever
position or a mark on the end of the stem.

Automatic valves with sliding stems usually have indicator scales with a
pointer on the exposed portion of the stem.

8

Before starting a fluid flow . the pipe system must be inspected. The valves
in the system are set to prorAy direct the flow, Drains and vents are closed
to prevent loss or hazard from spills.

During operation, the proper flow rates must be maintained by observing
meters and adjusting valves. The source vessel levels should be checked to
make sure of an adequate supply of material. The pipe system should he
inspected for leakage, excessive vibration or unusual sounds.

Gaskets can fail without warning. Vibration can wear or break pipe. Noise
is an indication of abnormal flow conditions. Sometimes th:s. valve element
comes off its stem. This condition can be recognized as the handwheel turns
easily and no change in flow rate occurs.

Proper shutdown of a piping system can save much time and trouble.
Some fluids require that the system be emptied. The usual steps are to drain
or flush the system and then close block valves to keep the lines empty.

9
Preventive Leaky gaskets or joints should be promptly repaired by either tightening
maintenance or replacement.

100

. Pipe vibration or unusual noise should be reported. Flow control valves
that operate completely open or require use of bypass valves should also be
reported.

A frequent problem encountered are valves that fail to completely shut
off flow. Valves should not be forced closed but only tightened moderately.
Excessive closing force will twist off the stem or ruin the valve internals.
These conditions mean the valve needs repair.
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Lubrication

The packing on valves should he tightened only enough to ..,to leakage.

Too much tightening makes the valve hard to operate. Valves should he
repacked when two-thirds of the adjustment is used.

10

A piping system requires little lubrication. Many automatic control valves
have stick lubrication of the stein. Coating the threaded stem of manually
operated valves with grease eases their operation and prevents corrosion.

11

Many materials handled in piping systems are hazardous. Knowledge of
the fluid in each line is necessary for safe operation.

Leakage of fluids can spray acids or hot solutions. Good eye and hand
protection is needed when operating valves as the stein packing may leak.
Valves should be opened and closed slowly to avoid pressure surges.

Sonic liquids, such as ammonia, create high pressures when trapped
between block valves. Never close such materials between valves without
releasing the pressure.

Cleaning open end pipes should be done from the side in case flow comes
out the pipe end.

Hoses and their connections are a source of danger. Use only good hose
that is designed for the intended use.

Never disconnect a hose that is under pressure.
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Chapter II: FILTERING EQUIPML-NT

t.,VIIAT TO DO WHAT TO SAY

1

introchition f=iltration involves separating solid particles from a Iluid. In t he

broadest sense. the Iluid may he a liquid, gas. or mixture of the
two. We will take up the separation of solid particles from a gas

first.

2

There is a great variety of equipment for the treatment of process dusts
which were covered in chapter 4. We will talk about equipment here for the
elimination of atmospheric dust.

Air filters are employed in the elimination of atmospheric dust.

Process dust concentrations may run quite high, while atmospheric dust
concentrations are generally below five grains per 1,000 cubic feet. Such
dust, however. can do a great deal of damage and has a nuisance factor unless
it is removed.

3

Write on Air filters may be classified in three groups: viscous, dry or automatic.
blackboard
Viscous Viscous filters are so called because the filter medium is coated with a

filters viscous. material to retain the dust. These units are usually made up of small
cells fitted together to form a large unit.

Note material The filter pad may consist of such materials as glass fibers, animal hair,
of construction wood shavings, corrugated paper, split wire, or metal screening. The cell may

be removed, cleaned, reoiled, and then placed back in service.

102

Other types are discarded once the maximum allowable dust load has
accumulated.
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Dry filters are somewhat similar in si/e to viscous filters. except that the
depth is greater. Rey generally are sheets of cellulose pulp. cotton. felt. or
spun glass.

Some types. such as those made of felt. can he cleaned and used over.
Most of the time. however. they are replaced with new filters.

5

Automatic filters. as the name implies. are those in which the cleaning
operation is essentially continuous and automatic.

Sludge

scraper

Sludge

receptacle

Air
flow

Curtain

-lbw Air
flow

Oil level

Oil bath

Sludge

The oil bath serves to rinse out the dust and coat the screen with a fresh
film of oil.

6
Operating The matter of a proper schedule for servicing air filters cannot be over
duties emphasized.

The pressure drop through the filter increases as dust accumulates. Of
course, as the pressure drop increases, the air flow decreases and the
cleanliness of the air suffers..3058
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The maximum allowable pressure drop would be f:om 0.20 to ahout 0.50
in water, depending on the type of filter medium.

7

Questions What is the life of a dry filter handling average city air? (1 to 3 months)

Introduction

Filter aid

Filter press

104

What is its life in an average chemical plant? (2 to 4 weeks)

Why would you want to use an air filter on the air in on an engine or
compressor? (Would give clean air and cut down the wear on engine parts)

8

One of the problems that we have in operating a fertilizer paint is the
separating of solids from liquids. When the amount of solid is relatively small
as compared to the liquid, the process is usually called filtration.

Important types of filters are sand filters, filter presses, leaf, rotary, and
pan-type filters.

9

For sludges that are difficult to filter, it is sometimes possible to increase
filtration rate by adding a filter aid. This is a solid material, finely divided,
but consisting of hard particles.

Filter aids can be made into a solution and used to coat the filter medium
or mixed with the material to be filtered. They prevent the sludge from
becoming so entangled in the filter medium that the resistance to flow
becomes high.

Diatomaceous earth, which is the fossil remains of sea plants, are widely
used for this purpose.

10

The traditional Method of filtration is the filter press. In this method a
filter cloth is placed between each plate.
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The material is recovered by opening up the press and removing the cake
from the filter cloth.

Filter aids may be used to coat the filter cloths or can be mixed with the
material to be filtered.

11

An improvement over the filter press is the pressure leaf type filter. The
standard filter press of this type in most process industries is the Sweetland
Pressure Filter. It consists of a split pressure shell with a hinged bottom.

Suspended inside is a series of circular filter leaves which drain through
individual sight glass outlets.

Assuming that the cloth-covered filter leaves are in place, the filter aid
solution is pumped into the leaves. When the leaves are coated, without
losing pressure, the solution to be filtered is pumped to the filter.
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Poiht When the filtrate is clear, it is sent to the product tank. If one of the
this out leaves does not clear un. it must have a hole in the cloth, and it is shut oft'.

Filtering is continued until the pump pressure builds up and the flow rate
of the clear solutions indicates that the filter needs cleaning.

12
Rotary The oldest and most popular continuous vacuum filter is the conventional
filters rotary drum. It consists essentially of a cylindrical drum supported in an

open tank in such a manner as to allow rotation of the drum.
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Tilting pan

Sketch on
blackboard

the lower portion of the drum k submerged in the material to he filtered.

As it rotates through the solution. the suction on the screen causes a cake
to build up.

As the drum rotates. the cake dries.

A doctor blade removes the cake before that section of the drum is
submerged again.

13

The majority of the rotary drum type filters suffer in sonic respect when

it comes to washing the cake.

The horizontal table type fiber gave good washing put poor cake removal.
This problem was solved with the invention of the tilting-pan filter.

These filters consist of pie-shaped pans with the center portion connected
to a vacuum distributor. As the unit rotate the pans arc consecutively
loaded with slurry, dewatered. washed and rewashed, until they arc finally
tilted to discharge the cake.

Feed in

Feed zone
Discharge

zone

Pans
Rotation

Tilting-pan filters have complete wash containment and good cake
discharge. They are expensive, however, and have a lot of mechanical parts
that can give trouble.

14

Operating When operating a filter, watch the solution going through the filter. It is a

duties clue as to how the filter is operating.

3C62.,
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I:A:plain now

Prerentire
maintenance

It it dirty, it means that a portion of the filter not operating properly .

Locate and isolate that portion of the filter it possible.

Watch the pressure of the material goil,g to the filter and the volume of
liquid coming from the filter.

These two items will tell you when the filter needs cleaning.

15

Plate and frame filters and leaf filters require very little mainienanee.

Depending on the material of construction, if they are going to be out of
service any length of time, it might be de!-;4able to spray the plates and
frames with a preservative oil to keep them from rusting.

Filter cloths or metal screens must be changed when enough of them
develop leaks so as to cut down seriously on the output of the filter.

Rotating filters should be lubricated according to the manufacturer's
recommendation.

16
Safety Care should be used when filtering materials.

Questions

108

If the materials are toxic, proper Y,.itilation and respirator equipment
should be obtained before operating the filter.

When starting to clean a filter, shut off feeds. relieve the pressure, and
drain before opening up the filter.

Be careful that you are not splattered with liquids when the filter is

opened up for cleaning.

17

What is the purpose of filter aids? (They nth it possible to the
filtration rate.)

What is the advantage of a plate and frame filter? (Simplicity,
inexpensiveness, flexibility, and ability to operate as either a cake filter or
clarifying filter.)



About 40'; submergence of the drum in a roTary drum filter k standard.
Why is it not more than this? That is about the maximum without resorting
to trunnion stuffirw boxes.)

18

Slides The first slide shows a plate and frame filter. Explain details

The second slide shows a Sweetland Filter. How does it differ from the
Plate and Frame Filter. (The bottom half swings down to open up the filter.)

The third slide shows a rotary drum filter.

The fourth slide shows a tilting-pan filter. What are its advantages? (Good
washing of the cake and good cake discharge.)

What are its disadvantages'? ( High cost and complicated makeup.)
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Chapter 12: ABSORPTION AND SPRAY TOWER

WHAT TO DO WHAT TO SAY

1

introduction The absorption of gases is an important process in many chemical plants.
It is the process in which one constituent is removed or absorbed bv another.

o In some processes the as is treated with a finely divided solid. An
exampl- would be TVA's process for removing sulfur dioxide from steam
plant wc.,Le gases by treating with finely divided limestone. We will confine
our discussion of absoprtion to the removal of the constituent with a liquid.

Ito ly In most cases the rate at which the soluble constituent passes into the
important liquid is rather slow. For this reason the largest possible surface must he

provided for me gas to come into contact with the liquid.

110

It is sometimes necessary to frc-: a liquid from dissolved gases. This
process is called stripping. An example would be the removal of carbon
dioxide from solution in water.

2

The function of absorption equipment is to bring the gas and the liquid
into direct contact so that the absorption c. n take place. In most cases,
when this occurs, there will be a rise in temperature. The removal of the heat
evolved is an important part of thts )roccss.

1-'40C r-
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2. Bubble-plate towers. They consist of a number of shallow plates or
trays over each of which the liquid flows, in turn. on its way down the
tower.

The gas enters at the te oot,ont of the tower and is made to flow through a
number of bubble caps on each plate. These caps may be of various shapes.
They usually take the form of inverted cups, and their edges are slotted so
that the gas escapes from them into the liquid in the form of bubbles.

The absorption of a gas. is accompanied by the evolution of large
quantities of heat. In order to have good absorption it is necessary to dispose
of this heat. Each bubble plate may have a cooling coil or pipe. or every few
plates the liquid may be pumped to a heat exchanger to he cooled before
returning to the tower.

The bubble-plate tower can operate under pressure or vacuum as well as
atmospheric pressure.
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Liquid level Gas

Gas

5

3. Spray Towers. A spray tower consists of an empty shell into the top of
which the liquid is sprayed by means of nozzles of various kinds. The
droplets formed are then allowed to fall to the bottom of the tower through
a stream of gas flowing upward.
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The solutions are concentrated to 9S(/(, or higher, and sprayed under
pressure from the top of the tower into a rising stream of air. The solution
solidifies in the form of small spheres or "prills" which fall to the base of the
tower. They are then dried, screened, coated. and shipped in hulk or as
bagged material.

6
4. Packed Towers. A packed tower consists of a shell filled with a suitable

material. The liquid is introduced at the top of the tower and flows down
over the packing to the bottom. In this manner a large surface area is made
available for the gas to come into contact Al the liquid.

30 6,8
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The packed tov, . is often operated under pressure.

7

5. Cooler-absorber or Falling-film Absorber. When the absorption of the
gas is accompanied by the evolution of large cantities of heat, an important
function of the absorption equipment is to remove this heat.

This may be done by removing the liquid from the tower and cooling it
with an external cooler, or using equipment in which tl\ liquid is cooled
within the unit, as in the falling-film absorber.

The gas passes up through bes and is absorbed by a Min of liquid falling
down the inside wall of the tube. The cooling medium encases the tube and
absorbes the heat.
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8

When oper,uing absorption equipment. the Operator coming on a rt

needs to (+lair, information from the crew on duty a. to operating rate.,
special conditt. ;is, or other ncee.sary 9111OrMatiO11,

He should make a round of the equipment under his care as .,,on as
possible checking pressures. temperatures. flows. levels. and concentration..

He should especially check the output material from his area to see that it
is up to specifications. He should keep it close watch of equipment in his
area. Quite often a minor correction earls will prevent a major one later.

Also, if a product starts to get off specifications. a minor early correction
can prevent ending up with material that has to be reworked or possibly
discarded.

If there are ;filters in the system. watch for pressure drop across the filter
and clean or replace filters before the pressure drop becomes excessive.

The skillful operator does not let conditions get out of hand. if the
presstre, temperature, flow, or lack of flow, vibration, or even the sound of
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9

When operating a spray toWer. the operator must keep a close watch on
the concentration and temperature of the liquid being sprayed in the tower.

This. of course, means watching the neutraliter and evaporation and
concentration systems.

He should keep a close check on the sprays for proper operation. 11e they

are !lardy stopped up, good drying will not he obtained in the tower. this, in
turn, will give a product that will cake.

It is also important 'hat the flow of air up through the tower b.
maintained. When this is done. firm "wills.. \vill he formed tint can he
removed and dried without the product breaking down to fines.

The good operator. after obtaining information from the operator that he

relieves, makes a tour of his area to see that conditions are satisfactory. He
learns from (n(peri t what to check and what he can pa, by. If
something is not tit , takes steps to correct it and ilOt let it go.

He should never let leaks in steam, air, water. or process lines go
unrepaired. Such leaks, if allowed to continue indefinitely, will cost many
times what it will take to repair them.

The operator should keep his operating area clean and orderly. A little
housekeeping effort each day will usually he sufficient to maintain a clean
area.
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10

Good preventive im..intenance depends lot on good in.pection.

lake advantage of down time to make repairs. This could save you a

shutdown for repairs later.

Some reactions are very corrosive. Watch these areis replace or repair
as often as necessary.

Do not hesitate to call for help if some special technique is necessary_ such
as special distilments. in order to determine what might be wrong with a
piece a equipment.

11

One of the most important duties that the operator has is the lubrication
of the equipment in his urea. If not watched carefully there is the tendency
to assume that the other shift is doing the lubrication. and. as a result, no
one does it.

Regardless of who is assigned the lubricating duties, the operator should
make sure that the equipment has proper lubrication during his shift.

He should check oil levels, oil pressure, and oil temperatures, and bearing
temperatures during his shift.

He should pay close attention to the sound of the equipment operating.
Sometimes this will give evidence of poor lubrication.

12

The thought of safety should ever be present in the operator's mind.
Never take shortcuts that might endanger you or one of your fellow
employees.

The fertilizer plant operator must always remember that fires and
explosions happen every day, and this can happen to him.

He must keep in mind that he is working with chemicals which are toxic,
will explode, and will injure him should they come in contact with his body.

He must remember that when repairs are being made quite often the
safety of the repair crews is in his hands.
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It is up .to the operator to see that safety devices are working properly in
his area by following instructions in checking them. Ile should follow safety
regulations prescribed for his area and see that others who come into his area
do the same.

13

What is absorption? (It is the process in which one constituent is removed
by another.)

Is stripping the opposite of absorption? (Yes)

What is the function of the absorption equipment? (To bring the gas and
the liquid into direct contact

Generally, what happens to the temperature when absorption takes place?
(It rises)

When absorption takes place in a vessel being agitated, the temperature
rises. True or false'? (True)

Is the pressure drop through a bubble-plate tower higher than through a

packed tower? (Yes)

Why? (Because the gas has to force its way from under each cap through
the pool of liquid on each tray)

What is the main purpose of the spray tower in the fertilizer plants'? (For
the formation of solid fertilizer particles called "prills")

If thp liquid rate for circulating through an absorption tower were low,
would you use a packed tower or bubble-plate tower? (Bubble-plate tower)

Why? (Because a low liquid rate probably would not wet the packing in a
packed tower)

14
The first slide shows a packed tower constructed of brick.

The second slide shows a bubble-plate tower on a pressure nitric acid unit.

The third slide shows a spray tower.

The fourth slide shows a fallingfilm type of absorber.
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Chapter 13: AGITATION AND ITS IMPORTANCE

WHAT- TO 1)0 WHAT TO SAY

Introduction

Agitation in
extraction
process

1

Agitators are used in the process industries to produce irregular
disturbances or turbulent motion within a 'Mid. Agitators find widespread
use as a means of promoting operations such as:

I. Extraction 4. Heat transfer
2. Mixing
3. Absorption

5. Chemical reactions

2

Wet-process phosphoric acid may be produced from phosphate rock and
sulfuric acid. The almost complete extraction of P205 from the rock would
be impossible without adequate agitation.

In the reactors, agitation keeps the slurry essentially homogeneous. The
sulfate concentration is kept low SO that complete reaction will occur. With
low sulfate concentrations the acid will react with the rock, produce
phosphoric acid and gypsum, and the two products go into the liquid phase.

Without agitation there would be areas in the reactor where the sulfate
concentration would be zero. Others areas in the reactor would contain
extremely high sulfate concentrations. Of course if the metered rates of rock
and sulfuric acid are correct, the average sulfate concentration in the vessel
will be what is desired.

The results of such an operation would be highly undesirable. In the areas
in the' reactor containing the high sulfate concentrations, virtually no
extraction would occur. The reaction is so rapid that the gypsum formed
coats the rock particles. Once the particles are coated with the insoluble
gypsum, no further reaction occurs. Therefore, this unextracted rock is lost
with the byproduct gypsum.

Another adverse effect of the high sulfate concentration concerns the
crystal size of the gypsum. High sulfate concentrations tend to produce an

excessive number of small crystals instead of a small number of large
crystals. The small crystals are difficult to filter and wash because they can
hang in the filter cloth openings and blind the cloth.
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10 overcome these difficulties
agitators are employed. Most commonly
used are the turbine agitators. In
the simplest form, the turbine .agitator
consists.of a shaft with straight
blades welded to the shaft. The Shall
may he rotated at high or low speed.
The speed depends on the nature 01
the material being mixed and on the
shape and size of the vessel.

A turbine agitator in a tank
would produce a pattern in the tank
as shown in the sketch:

FLOW PATTERNS WITH AN UNBAFFLED
TURBINE IMPELLER

At the tank wall the fluid moves in a circular motion. To provide
additional agitation baffles are fixed to the tank wall producing patterns as
below:

Baffles

SIDE VIEW BOTTOM VIEW

FLUID FLOW PATTERN FOR TURBINES WITH BAFFLES

3

The mixing of liquids with solids, solids with solids, or gases with liquids
would be most difficult without agitation.

The mixing of solids requires agitation of
the various solids. Mixing may be accomplished in a
vessel with paddles or in a pug mill. Solids may
be mixed by passing the material through a blending
tower. The agitation of the solids is caused
by their flow together across and around baffles
in the tower.

Feed
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For mixing two liquids, a

pump might provide the desired
degree of agitation.

PUMP AGITATION

Pump

For liquid of low viscosity. a series of 90° bends in the pipe line are

sometimes sufficient.

Liquids

PIPE AGITATION

For mixing gases and liquids, pumps. turbine agitators, and propeller

agitators are sometimes used.

4

Agitation in A good example of absorption in fertilizer plants is in removing fertilizer

absorption dust from air streams. For this operation, wet scrubbers are often used. The

processes dust-laden air stream is blown through a wet scrubber. In the scrubber the

dust is dissolved in the solution as the air is blown through the solution.

The air bubbling through the solution provides agitation to increase the

rate at which the fertilizer dust is dissolved. Without agitation, the fertilizer

dust would dissolve very slowly leaving the dust in suspension. The

suspended matter would have a tendency to settle out and plug up the
scrubber.

te,
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Of course, in wet scrubbers, some of the agitation necessary is provided by
recirculating the scrubber solution through pumps.

In many cases absorption is also accompanied by chemical reaction as in
the production of nitric acid. The oxides of nitrogen produced in the
converter are absorbed in packed towers or bubble cap towers. As the
nitrogen oxides are absorbed, they react with the water present to form
nitric acid. The unabsorbed gases passing through the liquid provide agitation
of the liquid producing a homogeneous liquid on the tray.

5

Without agitation the transfer of heat would be seriously affected. By

placing a steam coil in a tank of solution very little heat is transferred fror:1

the coil to the solution. The liquid next to the coil is heated to the
approximate coil temperature. As the liquid approaches the coil

temperature, heat transfer decreases as there is no longer any driving force.

If, however, there is some means of replacing the hot liquid next to the
coil with cold liquid, there then will be a driving force for the transfer of
more heat. This is the purpose of using an agitator. The agitator continually
replaces the heated liquid next to the coil with cooler liquid so that heat will
be transferred.
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In the case of an open tank. agitation nia provided a turbine.
propeller. air lance. or circulation with a pump.

For shell and tulle exchangers. the agitation is provided by pumping the
liquids through the exchanger at adequate velocities. Particles in lig llids

flowing at low velocities tend to flow in Straight lines parallel to each other
:Ind to the pipe wall. This k Called Laminar How. There is no vertical 01
horizontal mixing of the liquid in the pipe.

If heat transfer is a:t.empted, with this type flow. only the liquid adjacent
to the tube wall is he:.,t-ed. Essentially the sanhr conditions exist here as in the
11C:itillg coil immersed in the tank without. Agitation.

By raising the liquid flow rate in the tube above a certain minimum, the
nature of the flow is completely changed. No longer do the liquid particles
travel in straight lines parallel to the tube wall. Particles now travel in

random directions in the tube and the total contents of the tube are
completely mixed. The hot layer next to the tube wall is continually being
replaced with a cooler layer.

Sufficient agitation for efficient heat transfer then is provided by using a
pump of adequate size to stay above the desired minimum velocity. When
above this minimum rate. the flow is called -viscous- flow.

When transferring heat from a gas stream directly to a liquid stream, the
gas may be bubbled through the liquid. The agitation necessary for good
heat transfer is provided by bubbling the gas from a distributor, such as a
drilled pipe. In general, the smaller the bubbles produced the better the heat
transfer. This is because many small bubbles have much more surface area
than a few larger bubbles. Heat transfer is dependent on the area of contact.

6

Agitation in Chemical reactions in liquid or solid phases depend on agitation. To react,
chemical two materials must be brought into contact with each other. Nitric acid
reactors cannot react with phosphate rock until the two are brought together. If

phosphate rock is placed in a beaker and nitric acid is poured into the beaker
only the acid in direct contact with the rock will react. The reaction
products will then remain in the vicinity of the rock to prevent further
contact between acid and rock. If, however, the contents of the beaker are
stirred the reaction products are continually washed away so that the rock
and acid can again get together.
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7

lioncshoc The horseshoe mixer is used in "kettles usually for heav duty such as
agitator grease mixing, cake dough. etc. The agitator element conforms to the

container wall and keeps the wall served clean.
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Sketch on
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Pan mixer
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Drive

Shaft

HORSESHOE

Kettle

Agitator
-dement

The gate type agitator consists of a shaft with what looks like a gate
attached. This type agitator is generally revolved slowly and may be used for
mild agitation such as keeping solids in suspension.

Drive

Housing

GATE

Gate

agitator

Pan mixers consist of a rotating pan and rotating plows, The plows
continually turn the solids over and mix them. !t is good for mixing dry
powders or granular solids.
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Turbine and 01 the various agitators mentioned the most commonly found ones arc
propeller the propeller or turbine agitators.
agitators

Sketch On

blackboard

The turbine agitators may have blades which arc straight. angled.

backswept or shrouded.

STRAIGHT BLADE CURVED BLADE PITCHED BLADE

PROPELLER

Due to its simplicity and ease of construction, the straight-bladed turbine
is the most common.

3080
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gitators may loe .le, :pm,:t.-rs ;Y.:

of the material being mixed by obs,..Tving the on the agn.itor
can sometimes tell if the level in the vessel is aboNe .or bel,m. the -.qlit,itor. IS

the impeller should come loose train the shalt the motor loading will drop.

If ; 7)1;.kit.'s hi,."0111k2 heal. C Vihr,i11011 \ LI:i11ld2e to the
motor and speed reducer.

When using a sparger for agitation observance or pressure ,Thange in the
sparger will tell you when one sparger is stopped up.

For movable propeller-type agitators the agitator can he im)ved within the
vessel for best mixing.

An agitator motor should he kept clean to prevent overheating.

Agitator shafts and blades should be frequently checked for both erosion
and corrosion.

Lumps or buildup o n the agitator can cause unbalance. seriously damaginr
equipment.

Starting an agitator in an over-filled tank can cause spillage.

Starting an agitator in a cake of solids can break the agitator or burn up
the motor.

Changes in process conditions can indicate a loss of agitation. When using
a pump for agitation, stoppage in the line will lower the degree of agitation.
Loss of agitation when using a sparger may indicate corrosion of the sparger
holes.

When pumping from an agitated tank containing solids, stoppage in the
pump suction line may indicate loss of agitation in the tank.

When using temporary spargers, it may be best to remove them from a
vessel before cutting them off to avoid plugging.

Buildup on pan mixers may indicate the scraper blades reed replacing.
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10

I he cquipment shotild he kept well level. in
should be maintained.

I reLlui..ers

If nwehanik:a1 seal: arc used on pressure vessels the% should he id,..iii;atelN.
lubricated.

Checking the agitator impellers for tightness on the haft can prevent
serious damage to the t.quipment.

Noisy hearings on motors or speed reducers indicate a iced for repair to
prevent equipment damage.

11

Safety Prior to entering a vessel with agitator. the agitator switch should he
pulled and a hold tag placed on the switch.

Questions

Avoid wearing loose eiothing near an agitator shalt that h. moving. Shalt
keys can rip off clothing or cause serious accidents.

In open tanks. care should he taken to avoid splashing when the tank level
is being raised or lowered. Impellers near the liquid surface can cause serious
splashing,

Never rod into a tank with a moving agitator.

Watch for buildup of solids on tank walls. Solids may completely fill the
space between baffles. This will lower the degree of mixing in the tank. It
may be necessary to dig out the solids.

Steam or air spargers in tanks with agitators can hang in the blades if
moved about. Temporary sparges should be fixed in the tank.

12

In heat transfer operations, why is agitation necessary? (To replace the
hot layer of material next to the coil with cooler material)
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and efficiencc

Vi,bv Nhould atlitator motor. he kept clean? (Pre\ cnt 1'N i

If an ampiucter on an agitator suddenk drops. wIlat could this indicate'
111 ) Shaft broken, (2) Impeller loo:e on shaft. (31 Speed reducer damaged.
(4) lank ley el below inTpeiler, ( 5) Ampnicter bad

If agitator ampmeter fluctuates wildly, what could tins indicate' I( I )

'Motor damages. (2) Speed reducer damaged. (3) Buildup On shaft or impeller
causing imbalance. (4) Bent shaft or blades, (5) Buildup in tank being :truck
by agitator]

Wildt are the most common types of agitators? (Turbines and propellers)

In baffled tanks, why should solids between the baffles be removed!
(Better agitation)

A pressure drop in a gas sparger may indicate what conditions?
(Enlar:.'ement of the outlet holes due to corrosion)

A pressure increase in a gas sparger may indicate what condition?
(Plugging of the sparger holes)

13

Slides This slide shows a turbine agitator used in production of ammonium
polyphosphate.

128

This shows a pumping arrangement used to agitate solution in a storage
tank.

This is a lighting mixer. It is a small portable agitator used for many
mixing jobs.
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Intmcluction

Chapter 14: OVERHEAD CRANES

WI IAT TO SAY

1

Overhead cranes are used to lilt and move solid materials. supplies. and
equipment from one location to another.

Their most frequent use in fertilizer plants are the unloading of raw
materials to process, the moving or loading of solid intermediates and solid
by-products in the proc,:ss, and the moving or loading of solid fertilizers for
storage or shipment. In each of these instances a clamshell bucket is used on
the overhead crane to perform the job required.

Cranes are also frequently used to move equipment to allow repairs to be
made and to move supplies to the point of use. Usually the clamshell bucket
is replaced by a hook for these jobs. In a few instances magnets are used
instead of hooks.

2

Overhead cranes are classified in numerous ways and are of several types.

One way is by usecontinuous, intermittent, or occasional.

Another is whether they are stationary or traveling. If traveling, they may
have stationary or traversing lifting mechanisms.

Still another way to classify is by their speed of travel or by their
ruggedness of construction. Probably the most common classification is by
lifting capacity and span.

3

They come in many sizes and perform many functions, but most are made
of the same basic components:

List on I. Rails to support the crane and usually to allow movement.

blackboard 2. A power supply to the moving crane.
3. A crane bridge to span the area to be serviced and to support the lifting

mechanism.
4. Controls to allow operation of the crane.
5. Devices to move the crane and to hoist the load.

129
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Rails
4

Rails similar to railroad rails are provided on opposite sides of the area to
he served to allow movement of the crane. These rails mu.t have sufficient
support to hold up the crane and its load and mu
movement of the crane.

I ow easy

The travel of the crane is parallel to the rails alik lull length of the
rails. Thus, placement of the rails determines the area to he serviced,

5
Power Supplying electric power to the crane in many cases is One of the difficult

problems of crane design and one of the most frequcnt sources of needed
maintenance.

Sketch on
blackboard
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This is a problem because many cranes move Over a large area at a rapid
rate. Power is normally supplied in one of two ways.

In one method, stationary rails Or cables extended the full length of the
crane travel, are energized with electricity (a "hot" rail ).

Contactors are then mounted on the traveling part of the crane. As the
crane moves these contactors slide or roll along the hot rail and the
electricity flows through the contactors to electric wiring on the moving part
of the crane.

Insulator

Bracket

Rollers

Cable

Energized cable

Insulator

"VIM 111
:0"..;""t acto No:v:0m:mall°

ROLLING CONTACTOR

Energized rail

3085

SLIDING CONTACTOR
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Bridge

Sketch on

blackboard

The second method is a long supply cable attached to the moving part of
the crane to supply power.

Attachments to take up or let out loops of this supply cable as the crane
moves keep the long cable from hanging free and becoming a nuisance and
source of danger.

Messengers

71ail

Supply cable

6

A similar problem exists in transferring power to the hoisting mechanism
when this mechanism also travels.

In many cases movement of the hoisting mechanism is perpendicular to
the movement of the crane. The same two methods are used to transfer
power to the hoist mechanism as are used to supply the crane with power.

7

The crane bridge can span widths of as little as a few feet or widths of
more than 100 feet. This bridge must support all moving parts of the crane
and the load.

Wheels are attached to the bridge to allow it to roll on the crane rails.
These wheels are similar to the wheels on railroad cars.

6 131



Controls

Crane

movement
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The wheels can be straight or tapered: tapered wheels have the advantage
of keeping the crane bridge squared with the rails.

8

Frequently there are rails on the crane bridge to allow the lifting
mechanism to traverse back and forth acro- the bridge. This movement gives
much more complete coverage of the a, serviced,

9

Controls are for all movements of the crane and for the lifting and
lowering of the load.

Normal control is maintained by regulating the speed of the motors
driving the crane and of the motors lifting the load. However, brakes are

provided on both systems to give more complete control when it is necessary
to use them.

10
Frequently an enclosure. (cab) for the operator and his controls is

provided on the crane bridge. In this case, the operator moves with the
crane.

These cabs can be heated and air conditioned to make them quite
comfortable even in difficult working conditions. Of course, this also serves
the purpose of protecting the operator from fumes and dust.

Sometimes radio communication is provided in the cab so that the
operator can receive and give instructions.

11

Separate motors are used for crane movement and for lifting the load. The
crane movement is provided by a drive shaft that connects a motor to some
of the wheels (drive wheels), usually through a chain of gears in a speed
reducer.

The shafts or axles through the drive wheels are more likely to break and
cause a maintenance problem than the shafts or axles in the idler wheels that
support the rest of the bridge.
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1

When the hoisting mechanism has traverse motion. a separate motor
provides power in an arrangement similar to the one just described for
movement of the crane.

12

The load-lifting motors supply power to rotate drums that have steel
cables attached. 'These cables wind around the rotating drums to raise or to
lower the load.

Usually there are two drums and the cable will be fully wound on one
drum when the load is in the up position. The reverse is true and the cable
will be wound around the other drum when in the down position.

Normal drum design is to have a maximum of one layer of cable on a fully
wound drum.

Clamsheel buckets are the most
frequently used load-lifting device
in fertilizer plants.

Fable arrangements allow
the operator to open and close
these buckets to allow picking
up or discharging the load.

Scoop

13

CLAMSHELL BUCKET

Hooks, slings, magnets, and other devices are used less frequently than

clamshells in fertilizer plants.

14

The measure of a good overhead crane operator is the amount of material
he can move safely without damaging his equipment.

3C E8
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.S'rres.s A characteristic or a _,)()t.i operator is a smooth uniform movement of the
this crane while doing the job. Jerks and jolts and excessive use of the brakes are

indications of an inexpe! wed or a had operaotr.

The operator should .:itinually think ahead to anticipate what action
will be needed next and develop his technique to give smooth operation with
a minimum o.;. ,ost motion.

Stress This is particularly true in cranes that traverse the bridge. The operator
this can save much valuable time if he tr .rses the hoist to where it will he

needed next while the crane is traveling.

Put on

blackboard
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Another characteristic of a good operator is the development of his
technique to where he can use a clamshell bucket to pick up solid materials
within a few inches of the floor without bumping or damaging the floor,

The operator must always be alert to avoid striking other equipment, bins,
and building supports with the crane bucket or hook,

Control or the load, particularly when the load is being lowered, is very
important to avoid losing or dropping the load.

He also avoids dropping the bucket into a pile and then continuing the
lowering operation. This will result in tangled cables.

Smooth operation--or avoiding fast acceleration or deceleration and
swinging loads--will reduce the maintenance required for the crane.

Unnecessary rapid braking not only wears out the brakes, but also causes
flat places on the wheels. These flat wheels jar the whole crane and cause
unnecessary maintenance.

15

It is essential that the crane operator be thoroughly familiar with the
materials lie is to handle. Lack of this knowledge can result in mixing of
valuable materials, storage in the wrong area or loading of the wrong
material.

Crane operators must be sure they understand and confirm instructions to
avoid such mistakes.

The operator's skill in storing and removing granular fertilizer has much to
do with the uniformity of the fertilizer quality. If the operator stores the



material in a cone-shaped pile. all of the fine fertilizer \vill he in the middle
of the pile and all of the large granules will he on the outer edges of the pile.

Such undesirable segregation can he prevented by scattering the fertilizer

over the entire area available and building the pile in lagers instead of
pouring on the peak of a cone. This not only keeps the different . size

fertilizers uniformily mixed. it also averages out variations in the chemical

grade of fertilizers made during the time that the pile of fertilizer was
produced.

It is just as important to remove the fertilizer by digging all the Way from

the top of the pile to the floor. and expanding this hole. Removing the
fertilizer in this manner cuts through the layers built during proper storage
and will give the most uniform size and chemical analysis of the fertilizers
shipped.

16

Swinging buckets are caused by starting the crane in motion before the

bucket is clear of the pile. Such swings should be avoided since they cause
unnecessary strains on the crane.

An occasional swing happens to most operators and can be stopped by
traveling the crane in the direction the bucket is swinging.

The upper hoist limit switch is a safety device that keeps the bucket from

being raised into the crane bridge and drums. It should not be used routinely

to stop the lift.

When discharging fertilizers from the bucket, severe dusting can be
avoided by lowering the bucket close to the pile or hopper that is receiving

the fertilizer.

17

Daily Where spillage is a problem, and it usually is, the operator should clean the

duties lips of the crane bucket each shift to keep from dribbling material as the
crane moves.

Beveling the lips of the bucket to give a sharp closing edge has been found

to reduce dribble from the bucket.
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The operator can further reduce spillage by hesitating a brief period after
closing and raising Ilk' bucket to allow _ \cess material to fall from the
bucket. Incidentally this also prevents bucket swings.

At the same time he cleans the bucket, the operator should inspect the
cables for wear at the points of connection with the bucket.

During the shift the operator should always be attentive for unusual noises
or unusual jerks and bumps as he operates his crane. Any excessive sparking
from the electric supply cables or contactors should be observed.

These are indicators of something wrong with the crane and should be
corrected or reported to his supervisor.

18
Occasioat Once per month the operator should either have checked or check the
chi ties crane rails for any misalignment of rails, chipped or broken places (wheels

also), and loosening of the bolts holding the rail.

Put on
blackboard

Particular attention should be paid during seasonal weather changes since

temperature differentials can make considerable differences in long lengths
of rail.

Some rails are designed to "float" to allow for expansion and contraction.

During the monthly inspection, the crane stops on the ends of the rails
should be checked to make sure they are undamaged. The full length of the
lifting cables should br inspected.

19

At the end of the shift, or at any time the crane is parked, the bucket
should be lowered to the floor.

A good operator leaves his job in such a shape that the on-coming shift is
not behind when it starts.

20
Preventive Following the lubrications schedules on overhead cranes is very important.
maintenance Since most cranes are in almost continuous motion and since the cranes
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usually represent a large cash investment. it is risky not to follow these
schedule.

Every six months qualified structual people should inspect thr crane
bridge and the rail supports to insure there are no defects.

I t is advisable to have electrical people make a thorough insp ()I ,111

CI,. Irical Cqt. tpirW tit on the i...ranc bridge once a year.

They should inspect sliding or rolling contactors wetly to allow them to
be replaced before they are worn excessively.

21
Saji'tt The cr:sie operator has a safety responsibilit: 10 his fellow workers that is

greater than most employees.

Important

Sketch on
blackboard

lie must at all times be certain as to the of other people in th,_,
area, since the load he is carrying or releasing cam be fatal if it strikes Cr'
covers another employee in the work area.

In many cases the operator must climb to ;^.a in access to the crane.
Climbing is always hazardous and the operator must be alert and conscious
of the dangers involved when he climbs.

The installation of a cable on the building steel :about four feet above one
of the rails for the full length of the rail is a good safety feature.

Column

Cable

Catwalk

Should the crane quit operating the operator i.ses this cable as a hand rail
while "walking the rail" to get help.

The " foot rails" )n cranes are exposed high v., . ge current carriers and no
one except qualif tf electrical people should b; 'Wowed in an area whcr.
they might conic contact .with them.

13-



Questions

138

Loose material should not he allowed on the crane when it Is in use.

Pull the main electrical switch and place a hold t

maintaining the crane.

when cleaning or

22

1. What is the major functions of an overhead crane? (Lift and move

loads)

110W is the electric power supplied to the moving crane'? (Sliding
contactors or looped ca NCO

What is the sup,)ort span of the crane called? (Bridge)

4. What fis the most frequently used lifting device for granular solids'?

(Clamshell bucket

5. What is frequently used to lift supplies? (1.-look)

6. Wes frequent use of the brakes on the crane indicate a good

operator? (No)

7. A good operator should be able to lower his bucket within inches of
-the floor without bumping the floor. (True)

8. The crane operator has more or less responsibility for the safety of
fellow workers than most employees'? (More)

9. How should stockpiles be Juilt when storing granular fertilizers? (In
layers)

10. Why should cone-shaped piles of granular fertilizer be avoided'? (To
avoid segregation of different size particles)

11. How can you prevent dribble from a clamshell bucket? (Hesitate after

lifting the load and keep the bucket lips clean)

12. Whkfit dumping fertilizer into a loading hopper should the bucket be
held high or low'? (Low) Why? (To avoid dusting)

13. Where should the crane bucket be positioned when the operator
ayes the crane'? (Resting on floor)

CA 4).)U.. a-,f)



14. What is the purpose 01 tip; ',witeh? (Keep the bucket OW
Of the bridge and drums)

15. What causes the load to swing'' (Moving the crane with the bucket
still in the pile or rapid acceleration)

23
The first slide is an overhead crane using a clamshell bucket to handle

granular fertilizer.

This slide shows a crane using a hook to handle equipment an electrode
to be placed in an electric furnace. Notice the safety hazard caused by
people working in the area.

The third and fourth slides show the same crane a few seconds later. Note
the hoisting mechanism (bucket) has traversed along the crane bridge.
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Chapter 15: COMMON INSTRUMENTATION

WI IAT TO DO WI IAT TO SAY

1

Introduction Instruments and control systems have proven so useful to operations that
almost all fertilizer plants use them extensively. They serve three basic
functions:

Put on I. Provide the operator with more information than he would have
blculdwad without them.

2. Make it easier for the operator to do his job (i.e. he can close a valve
from the control room that he would otherwise have to walk 100 feet and
climb four flights of stairs to close).

3. Make it possible for an operator to do more. This, of course. means
that fewer operators are required to run a plant.

2

Instruments represent a costly investment in most fertilizer plants. They
also represent a rapidly changing science. New instrument developments
continue to occur frequently.

Instrument complexity is illustrated by the use of radioactive source
materials in some prime measuring elements in fertilizer plants. Some such
applications can even measure the amount of crystals present in a flowing
liquid-crystal slurry.

Such complexity is enough to frighten most operators during their initial
studies of instruments and instrument systems. Fortunately, we in

operations have long since discovered that we can control and use machinery
and equipmenteven though we do not totally understand the principles
that make them work.

Of course we have also found that the more we do understand about this
equipment and machinery the better we can make it produce for us.

Operators are usually quite relieved when they find out that most
instruments are used in the same simple basic instrument system. This makes
it much easier to study and to understand instruments.
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3

The basic instrument system is made up of the following parts
I. A primary element capable of measuring sonic variation in the process.
2. A transmitter that takes the signal from the primary element. converts

it to :I stronger signal. and sends the signal to where it is used.
3. An indicator or recorder which converts the signal to useful

information for the operator of for other instruments.
4. A controller that determines what adjustments are r, ceded to maintain

the process conditions that the operator sets.
5. A control device that actually changes the process condition as

directed by the controller (in many cases this is a valve).

This basic instrument system for parts of it) is repeated many times in the
modern fertilizer plant. Very few instrument systems are more complex than
this basic system.

In this chapter we will study the five parts of the basic instrument system.
We will go into considerable detail about primary measuring elements and
the process variables that they measure.

4

The most common process variables to be measured by primary elements
are pressure, temperature. flow, and level.

Sonic other process variable measured are pH, specific gravity, slurry
densities, and mechanical vibration.

5

The most basic and one of the most accurate means of measuring low
pressure is the manometer. U-tube manometers are widely used where only
local indications of pressure are needed or where infrequent pressure cheeks
are needed (to determine where a line stoppage is located is an example).

BEFORE

Open to
atmosphere

Connection
to process

4
32
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AFTER

Open to
atmosphere

Water
(Fluids other
than water are
frequently used)
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Study of the sketch shows that the process pressure is used to support a
t:011111111 of liquid whose height is proportional to the pressure applied. The
column of water is something an operator can read and compare to the
desired process operating pressure. In the sketch the process pressure equals
lour inches of water.

A second type manometer is frequently used by instrument people to
cheek or calibrate other instruments. This is a reservoir manometer.

Open to
atmosphere

BEFORE

Open to
atmosphere

Connection --yin
to process

AFTER

The reservoir manometer is designed so that a small 'change in the level of
the large reservoir results in a large change in the tube. This principle allows a
direct reading From the scale instead of making two readings and adding
them together as is done with the U-tube manometer.

Other types of pressure neasi.iring devices are more satisfactory when
signals are to be transmitted; the Bourdon tube is the one most frequently
used. Pressure gages using Bourdon tubes are the most frequently used device
for reading high pressures.

Pointer

Bourdon
tube Geared sector

Socket
and pinion--/V

Scale

100
Tip (closed end)

Link

Pressure

The tip of the Bourdon tube acts as a spring when pressure is applied. As
the tip attempts to straighten it moves a pointer (as on most of the pressure
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Te»ipercaure
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gages we see in the plant ) or activates a u-nsmit ter to send a signal to remote
locations.

Pressure is expressed in many ways and the good operator nift,1 be able to
relate these different expressions to each other. lie following table is useful
for this purpose.

I atmosphere= 14.7 pounds per square inch
1 atmosphere = 7(() 111111 of mercury

I atmosphere = 2q.q2 inches of mercury
1 pound per sq. in. = 27.7 inches of water

6
The most common device for measuring temperature is the familiar glass

thermometer. It has a capillary that is calibrated to indicate temperature
when a column of mercury rises in the capillary.

Such thermometers are widely used in fertilizer plants but not in

instrument systems. They (like the manometer) cannot transmit a signal.

A variation of the glass thermometer is usually used to transmit
temperatures to control devices. This variation is a gas-filled thermometer.
Changes in pressure of the gas trapped in the therinometei are directly
proportional to changes in the process temperature.

Adjustable
linkage

Gas bulb Orifice

Transmitter

Nozzle

Bourdon
tube

V

Capillary Air out
tube (Signal to

control devices)

Relay

Air in

The principle that a small electric current flow will result from heating
two different metals that are connected together is widely used to measure
temperatures in fertilizer plants. Such devices are called thermocouples.

L.3%);;::,
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Terminal
head

Cap
Bushing

Pipe protector

Insulators

?)---Terminal
block

To indicator

Thermocouple wire
(Elements)

Optical pyrometers, contact pyrometers, and other sophisticated
instruments are used on occasions to measure process temperatures. Use of
these devices is not yet widespread in fertilizer plants.

7

Flow is another process variable that is frequently measured. A rotameter
is one of the basic flow measuring devices and has wide usage.

The rotameter has a tapered glass tube through

which the medium (liquid or gas) being measured

flows. This flow supports a weighted float.
Scale

Various positions of the float in the tube

are calibrated to indicate different flows.

(A correction factor must be applied when the

gravity or the flowing fluid is different from

the fluid used for the calibration. This is

also true of c iher flow measuring devices.)

Float

Flow

Orifices are another common primary element for measuring process
flows. They consist of a thin plate inserted between flanges in a pipe. The
plate has a precision hole cut in its center. This hole is considerably smaller
than the inner diameter of the pipe.

Flow



The pressure drop that results when the medium flows through the orifice
hole can be calibrated to indicate the existing flow.

Not used Magnetic flow meters have recently become widely used in the fertilizer

on gases

Lep(' Is

industry. particularly for measuring acid flows.

These flow meters are somewhat similar to thermocouples. The small
electric current that passes from one electrode to another through the
flowing medium also can be calibrated to indicate a known flow.

Other flow measuring devicessuch as weir plates. venturi tubes, pitot
tubes, and turbine metersare used to a lesser extent than rotameters.
orifices, and magnetic flow meters.

Measurement of the flow of a solid is usually done with a weighing device.
These were discussed in detail in chapter 5.

8

Level measurements are made of both liquids and solids. with liquid levels
being the most common.

A sight glass is probably the simplest device to indicate liquid level. This is
simply a glass tube or glass plate which lets the operator see the level.

Floats are probably the next most common primary element for

measuring liquid levels. If a signal is to be transmitted, the floats are
frequently relatively long, heavy cylinders. The buoyancy force exerted as
the float is submerged is actually measured instead of measuring movement
of the float.

Of course, there are many plant uses where the float does move with the
liquid level and does pull a pointer on a calibrated board or raises (or lowers)
a rod to show level changes. Such uses are normally for local indicators, not
for transmitted signals.

Sketch on Purged dip tubes are widely .11--- Air
blackboard accepted for measuring liquid

levels.

The pressure exerted on the

column of air in the dip tube

is proportional to the liquid

level above the end of the dip

tube and aiso to the density of
the liquid.

31( 0

0
0
O
0

o

IL Purged

rotameter
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Adaptations are available to allow the use of dip tubes when the tank is
under pressure or when the fluid being measured is highly corrosive.

Diaphragm-type pressure transmitters are becoming widely accepted. They
use the same principle as dip tubes the force exerted by the height of the
liquid.

Solid levels are commonly measured by rotating paddles. The increased
resistance caused by the paddle hitting the solid material is used to indicate
when the solids level is up to the paddle. These devices cannot indicate
actual level, but can tell wht:. the level reaches one point.

9
pll and As with thermocouples and magnetic flow meters. pH instruments are
specific. based on the flow of a small current of electricity through the solution being
gravity measured. The electrodes used in these instruments arc very fragile and must

be protected from rough handling or temperatures beyond their normal
operating range.

pH can be thought of as an arbitrary scale that is used to indicate whether
a solution is acid or base.

pH Scale
BasePut on Strong

Acids
Weak Weak .< Strong

blackboard 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

A
Neutral

Litmus paper or specially prepared indicator tapes are also frequently used
to determine pH in the plant. Instruments are usually more accurate than
this tape.

Specific gravity is al expression of the density of the fluid being measured
compared to the density of water at 4° C. It is frequently measured with a

hydrometer by the operator.

Instruments that work on the same principle as purged dip tubes used for
level measurements can also be used to measure specific gravity.

10
Transmitters The second part of the basic instrument system is the transmitter. This is
Important an important part of the system since it makes remote operation possible.
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indicators and
recorders

The primary measuring clement seldom gives a signal strong enoiigh to
transmit more than a short distance'. Transmitters take the Weak signals From
the primary elements and convert them to a strong signal that Can be
transmitted over a distance.

Transmitters normally have either an electric or a pneumatic output
signal. Occasionally transmitters with hydraulic output signals arc used

11

Operators are vitally concerned with indicators and recorders since this is
the part of the basic instrument system that tells him what going on.

Indicators may be located close (local) to the primary element or at a
distance (remote) such as in the control room. In many instances both local
and remote indicators are provided.

Smooth lines A recorder has several advantages over an indicator. It makes a permanent
mean good record that can be reviewed at a later date. it gives an operaotr an indication
operation of the way his shift has run simply by glancing at the recording charts. and it

reduces the number of readings that an operator is required to log.

Controllers
12

Controllers are the part of the basic instrument system that save the
operator work. They allow him to take actions (such as closing a valve) from
a distance.

It has become commonplace in fertilizer plants for the controller to do
much more than allow the operator to take remote action. In most eases the
operator sets a desired control value and the controller compares the actual
instrument reading to the desired reading and automatically takes action to
bring the two together.

Alarms (either non; or light) are frequently used to alert the operator
when controllers are having difficulties maintaining the conditions the
operator has set.

13

Control . The control device is the last part of the basic instrument system. It is the
devices device that actually makes an adjustment to change the process variable

being controlled.
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Control Calves arc by tar the most common such device in fertilirer plants.
However. there arc many i tilers variable speed motors. motor-driven gates_
damper position controls. fecdcr controls_ vibrators or shakers. cet.

In present day fertilizer plants there arc a few instances of instrument
systems more complex than the l'aSic Illstrllllicili system. One is where two
feeds to the same vessel arc ratioed: another is where an acid temperature
and gravity are measured and converted by instruments to pounds per
minute of fluid.

Most present day systems are covered by the basic instrument system,
Even the more complex systems are only variations of this system.

Of course, there are many instances where only a part of the basic system
is used. Any primary element with only a local indicator is an example of
such a partial system.

14
Operating There are two basic truths that all operators must accept about
duties instruments.

First. an instrument can only do what it is instructed to do. If it is doing
this, there is no reason to call in instrument technician, even though you are
not getting the desired results.

An illustration of this is when a basic instrument system controls the
supply of water to a cooler. If the control valve for the water supply is wide
open and the cooler still is not cooling enough, the instrument has done its
job or all it can do. (Frequently, the instrument technician is called before
the valve position is checked.) The operator must look elsewhere to correct
the problem. Possibly the water supply pump has stopped running or the
water line has broken.

The second truth is that instruments are not infallible. False readings or
bad control are possible when the instrument needs repairs or adjustment.
Because of this possibility, the good operator cross-checks an instrument
that gives a reading that is suspect.

1. He looks in a tank to check when the instrument indicates a level and
yet he is pumping no fluid.

2. He looks at other nearby temperatures when one temperature seems
suspicious.
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3. He looks to see it there is a flow if an instrument ho's flow after
hand valve has been closed in the line.

15

Protecting his instruments is a duty of the operator. Illustration are:
I. Shield parts of the instrument system (particularly the transmitters

from acid or other solution leaks.
Provide a non-freezing fluid or heat for manometers exposed to

freezing temperatures. (The glass tube will break if the liquid freezes.)
3. Be careful not to damage primary e. 1 ements when cleaning equipment.

Capillary tubes on gas-filled thermometers can be crimped and cause a
failure: dip tubes can he broken or bent: glass covers on pressure gages and
sight glasses are easily broken, etc.

4. ('lean dials on indicators and recorders so they can be read easily.
5. Do not use high pressure steam in a line that has magnetic flow

meters. The teflon sleeve in the meter will fail.
6. Do not allow the limits of a temperature or pressure indicator to he

exceeded greatly or it will fail.
7. Handle recorder pins with carethey are easily damaged.
8. Keep the instrument air dryer working. Wet or oily instrument air has

fouled many instruments.
9. Keep control rooms pressurized and dust-free to protect the sensitive

exposed parts of controllers and recorders.
10. Keep purge rotameters properly set (3/4 open) on primary elements

that use a purge flow.
1 I. Plastic sacks frequently are placed over transmitters and other

instrument parts exposed to corrosive atmosphere. These sacks must be kept
intact and in place to do any good.
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The good operator makes other instrument checks. He checks the
instrument when it is not in use to see if it returns to zero. Instrument
technicians can adjust the zero setting and save many errors if alerted by the
operator.

He checks the instrument air supply to instrument locations in the plant
to see that the desired pressure is maintained.

He occasionally checks the indicated valve opening at the valve to see that
it is the same as indicated in the control room.
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He occasionallv check, local indicator, to see if the read the same a, the
recorder or indicator in the control room.

Once per shift he xvill check alarm lights and horn, to see that the% are
functoniml operators all' not J1,0; \ provided a 1.ffi2alls, to do I 1-11.

lie changes recording charts on schedule. mark, time indication, and dates
on charts, and keeps recorder pin, well inked.

He closes hand valves when taking a process system out of service because
he knows that control valves often do not gix,. .. positive shutoff.

lie also checks his valve alighnment before trying to control his system
with instruments, since he knows that the instrument will not function if
block valves are closed.

Use an He uses proper conversion factors when reading instruments and records
instrument the actual readings as they are, not as he wishes they were. False readings
chart and help no one. An operator must know how to read the lines between the
teach lime figures on indicators and charts.
to read

Important

He knows how to recognize the difference between an instrument that
indicates zero and one that is over ranged (or wrapped around the peg).

Probably most important of all the control board operator stays alert and
continually observes control board readings. A good operator can spot and
prevent trouble when it is coming. rather than after it has happened.

17

Preren tire The preventive maintenance that an operator can give instruments has
maintenance been covered under "protecting instruments" in the operating duties section.

Safety

150

An operator can help the instrument technician properly maintain the
instruments by reporting suspicious readings or actions of the instrument
systems.

18

Seldom is anyone injured by instruments; however, failures of instruments
installed for safety purposes can cause injuries. Examples are pressure relief
valves that do not relieve, high temperature alarms that do not alarm, or high
level devices on an open top tank that allow the tank to overflow.
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I. If you do not get the desired process control. the first thing to do is
call for an instrument telicnician. ( False - Check to see if the instrument
system is doing what it has been directed to do.

2. Instrument readings are always correct. (False They normally give
the operator more information than he otherwise would have. but sometimes
they give false readings.)

3. Operators have little responsibility for instruments. ( False The

instrument is an important part of the process and just as much the
operator's responsibility as any other part of the process.)

4. Name the parts of a basic instrument system. (Primary element.
transmitter. indicator-recorder, controller and control device.)

5. Manometers measure temperature or pressures. (Pressures)

o. All undesirable process conditions cause an alarm and relieve the
operator of continuously checking the control board. (False - In most plants
only the most critical control points have alarms.)

7. Any type of compressed air will operate pneumatic instruments
satisfactorily. (False Air must be dry. oil free, and of sufficient pressure.)

8. Instruments make an operator's job easier or harder. (Easier)

9. Closing a control valve will insure that a flow is stopped. (False -
Many an operator has sadly found a full tank that should have been empty.
Control valves are not reliable block valves.)

10. Recorder charts are for the front office, not for operator use. (False
A good operator can tell much about how well the process is running by the
roughness or smoothness of the charts the recorders are drawing.)

1 1. A pH of 14 is a very strong acid. (False - It is a very strong base.)

12. One atmosphere of pressure equals 14.7 psi or 29.92 inches of
mercury. (Both)

13. Magnetic flow meters have not been in use as long as orifice plates to
measure flows of liquids. (True - Magnetic flow meters have come into
widespread use in the last 10 years.)31( f:
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14. Thermocouples sitmal through a pneumatic s.st2rn. (Fake Ths, are
Ili elect rical indicatint! systems and seldom are used with controllers.)

15. Spec fie gravity compares the density of the fluid !Icing measured to
0. at The Hiensir, of water at -I: C.

1(). 11:e imost common control device in fertilizer plants is what.: (Control
\,-;:ve,

17. Instrument drift to a false zero setting is one of the most common
instrumc.it errors. (True Also one of the easiest to correct.)

20
Slides 1. This slide shows a primary clement (magnetic flow meter). a

transmitter. an indicator. a controller. and a control device. These are the
live parts of a basic instrument system.
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This slide shows an instrument control room. Many recorders and
controllers are located here. The operator can operate much of the plant
from this location.

3. This slide shows a group of primany elements -

A thermocouple A rotameter
A gas filled thermometer A manometer
An orifice
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WHAT TO DO WHAT TO S.AY

Introduction

Burner
hutions

Combustion
requirements

1!,: BURNERS

'1

Burners must exist in a wide rang and assortmcnt sues due to their
many and varied usages.

Some of the smaller burners may be no more than an open end piece of
tubing serving as a pilot light and emitting only a small quantity of heat.
Other burners will be more complex because of the demands placed on
them. A single burner often must he capable of supplying a large quantity of
heat using a variety of fuels such as coal, oil, or gas.

2

Burners usually are located outside of the process to which they supply
heat. They may be located in the floor, walls, or ceiling of a furnace. Ilt.at
then is applied to the process by radiation and convection.

In some instances, however, heat may he supplied by combustion within
the process. The fuel may be present in the process gas stream. making it
necessary only to add air for combustion to take place.

3

Two requirements must be met before combustion can take place. First. a
fuel must be supplied in a form suitable for burning: and second, oxygen
must he available to combine with the fuel.

4
Fuels Fuels that exist naturally in a gaseous state are the most convenient form

in which a fuel can be supplied to a burner. Gaseous fuels can be supplied
directly from high pressure lines or they can be stored in vessels as liquids
under pressure or at reduced temperature.

Other fuels must be conditioned before they will burn satisfactorily. Coal
must be pulverized and blown into the burner and oil must be vaporized
with heat or atomized with a jet of air, gas, or steam.
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Air is. usually the of the oxyl!en rekluired to -.Lipport eorniv.1,ni rl.
the ov.gen ,....011?ent of air approvinatcly 21 with most of the remaining.

being nitrol.!en.

It is important to hae the proper fuel-air ratio recommended by the
manufacturer of the burner. For burners desilmcd to use more than on: tuel

this ratio %%ill vary according to the fuel used.

It air is used to supply the oxygen. an excess amount is usually supplied to

insure complete combustion of the fuel.

If insufficient oxygen is present. smoking or the formation of soot will
occur which indicates a loss of fuel from incomplete combustion.

On the other hand if too much air is used. an unnecessary heating burden

is placed on the furnace because of the large volume of nitrogen that
necessarily accompanies the oxygen.

Considering the fact that approximately one-third of the total amount of
natural gas used in an ammonia plant is used for fuel. the loss duc to a bad

fuel-air ratio could be qtme large.

Gas burners Small gas burners may have no

provisions for fuel-air mixing other

than aspiration caused by the fuel
Sketch on as it enters the burner. The quantity
blackboard of air entering can be adjusted by a

movable cylinder at the base of the

burner which controls the orifice size.
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6

Adjustable
orifice

A larger burner operates on the same principle but may also have a
secondary air supply at the burner under a slight pressure from an air
blower.
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Oil burners

Sketch on
blackboard

vo/E--- air from
Secondary

blower

Primary air
41111.

by aspiration

Gas in

PLAN

A second blower is sometimes placed in the flue gas line leaving the
furnace. The purpose of this blower is to cause better distribution of heat by
keeping a slight negative pressure on the furnace.

7

Oil must be ?.tomized or vaporized
and mixed with air before burning will
progress satisfactorily.

Steam, air, or gas can be used as
the atomizing agent. Secondary air
is generally supplied by a blower to
an area surrounding the burner where
turbulence caused by the atomized
oil will cause adequate mixing of
air and fuel.

3

Oil tip

Sleeve

Air
atomizer

Air tube

Oil tube

Oil body

Oil
connection

Air
connection
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Sketch on
blackboard

Uses
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8

r fici()T-c ;1,1nuttcci It) the burner it is ...iruslied into line dust 1,1.

pub.:flier. tre.ini then entrains the dust ..ind came\ it to the burner
A seLondar uppl an- is blown into the area :urroundinil the burner

VAnes, or aLljustahle dampers :ire :111::11:c1 to the and the
second.iry air supply to !..tive J r01:11i011 10 the streams as they enter the
furnace. -there adjustable dampers control the pattern of the flame in the
furnace and also the amount of air from the secondary blo cr.

FURNACE

Damper

---411111 Secondary air

Vane

Primary air and
coal dust

Damper
control

9

Burners of .these types are used in many areas of fertilizer production.
Some examples of their uses include:

I. The supplying of heat for the reforming process in the ammonia plant.
2. Steam production.

3. Supplying the heat necessary for nodule preparation at kiln sites.

4. The drying of raw materials and finished products in driers.

5. Flame incineration of waste gases.
6. Purge gas generation.
7. Concentration of phosphoric acid and liquid wastes. Specially

constructed burners are often located below the surface of a liquid for this
purpose.
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Phosphorus Most burners are designed primarily for the purpose of supplying heat to a
burner process. One exception in the fertilizer industry is the phosphorus burner.

Sketch on
blackboard

This burner is designed to cause a controlled reaction to occur between
elemental phosphorus and oxygen, one of the first steps in the production of
phosphoric acid.

This burner is very similar to an oil burner in that the phosphorus is a

liquid also.

Phosphorus flows through a center pipe which has a jet at its outlet that
restricts the flow and increases the velocity of the phosphorus.

This pipe is surrounded by a steam jacket which keeps the phosphorus
mohen.

The steam jacket is surrounded by a pipe which supplies the air for
atomizing the phosphorus. The outside pipe provides a cooling water jacket
around the lower part of the assembly to prevent damage by the high
burning temperature.

Phosphorus

inlet q1'11111'

Atomizing air inlet Cooling water inlet

Steam
inlet

Steam

outlet

ITR.111.11

Cooling water outlet

Jet

IIMIN11111MIIMMI

111MI1=111111

Tip

11

Operating The duties of the operator are similar regardless of the type of burner
duties used. Some of his responsibilities will include:

I. Paying close attention to the flows and pressure of the fuel and air
supply.

2. Visually checking the flame for optimum heating conditions.
3. Observing the furnace off-gas for "tell-tale" signs of improper fuel-air

mixtures.
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4. Watching temperatures closely when a cold furnace is nought on or a
hot furnace is shut down. Too rapid a change in temperature can damage
refractory or tubes. The recoiomended temperature change probably should
not exceed 100° F. per hour.

5. Keeping all damper bearings lubricated to prevent from becoming

inoperative.

12

Opemthig There are many flame characteristics to which an operator should be alert.

suggestimis These characteristics will often indicate the cause of inefficient burner
operation. For example:

1. A lengthening of the flame indicates insufficient air.
2. A reddish "dusty" looking oil flame with flecks of smoke over the

bright part of the flame means there is not enough air to burn the fuel.
3. A "smoky" condition will exist for a few minutes in a cold furnace

using Coal as fuel when first placed in operation.
4. A high rate of fuel consumption with less than usual heat indicates an

unbalanced fuel-air mixture.

Safety

Questions

158
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A few rules or precautions will minimize the dangers that exist when
dealing with namable materials.

1. Do not attempt to light burners in a furnace while looking through a
peephole. A small explosion could occur which would injure one's eyes.

2. If a burner in an enclosed area does not light after a few seconds, close

off the fuel line quickly. Purge the vessel for 2 or 3 minutes before
attempting to light the burner again. Continued addition of fuel and air into
a closed area creates an explosion hazard.

3. Do not attempt to light a burner from the hot walls of the vessel.
4. When first lighting a burner use a fuel-air mixture that is rich in fuel

then correct the ratio after the flame becomes stable.

14

What are some of the common fuels used in burners? (Coal, oil and
natural gas)

Can a single burner use more than one kind of fuel? (Yes)

In relation to the process which requires heat, where may the burners be
located? (Inside the process supplying the heat by combustion or outside the
process supplying heat by radiation and convection)
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What are two requirements that must be met hefore combustion can
occur? (There must be fuel and oxygen present.)

What is the usual source of oxygen? (Air)

Give the approximate percent of oxygen and nitrogen in air. (21; oxygen:
79% nitrogen)

In what state is a fuel most easily used? Solid, liquid, or gas? (Gas)

What conditioning must often be done to coal and oil fuels before they
will burn satisfactorily? (Coal must be pulverized: oil must be atomized or
vaporized.)

Why is the proper fuel-air ratio desirable'? (The burning will be more
efficient. Less fuel will be required to supply a given amount of heat.)

Why should the temperature of a furnace not be changed too rapidly?
(Stresses caused by uneven expansion or contraction could damage the
internals of the furnace.)

What would the lengthening of a flame indicate? (Probably an insufficient
amount of air for complete combustion of the fuel.)

Why should you not look directly through a peep hole in a furnace while
lighting a burner? (There is the possibility of a small explosion if the burner
does not light immediately, If this happened, a person's eyes might be
injured.)

15

The first slide shows the layout of burners in the primary reformer of an
ammonia plant.

The second slide shows a burner in a large kiln which is used in nodule
preparation in a phosphate plant.

Next is a slide that shows the external installation of a phosphorus burner.
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WHAT TO DO WHAT TO SAY

Introduction

Chapter I 7: CENTRIFUGES

1

Equipment that is designed to use centrifugal force to rapidly separate
solids from liquids (or two liquids of markedly different densities) are called
centrifuges. Some make two separations at the same time. Centrifuges do the
same job as setting or filtering equipment (described in chapter 11 ) Their
use is not widespread in the fertilizer industry.

Do this Centrifugal force is developed by rapid rotation or by movement in a
iu class curved path. It can be readily illustrated by swinging a bucket that is

partially filled with water in a vertical circle.

if the bucket is swung slowly, the water will spill at the top of the circle.
If is is swung rapidly, no water will spill. Centrifugal force holds the water to
the bottom of the bucket even when it is upside down.

Very rapid rotation of the moving parts of the centrifuge very often
causes forces that are several thousand times as strong as the pull of gravity.
Of course, centrifugal force pulls harder on heavier solids or heavier fluids
than it does on light fluids. This difference in pull is what causes the
separation in most centrifuges.

Other types of equipment also use the principle or centrifugal force. (1)
Cyclone separators to separate dust from gas streams, (2) Centrifugal
compressors that increase the pressure and move gases are replacing

reciprocating compressors in many uses, (3) Centrifugal-type pumps and fans
are very common in fertilizer plants.

2

List on Several uses of centrifuges are:

blackboard 1. Separation (and washing sometimes) of fertilizer crystals from liquids.
2. Removal of some of the solid impurities from wet-process phosphoric

acid.

3. Recovery of phosphorus from electric furnace sludge.
4. Reclaiming of prilling oil from oil- prilled solids.
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Cldscifications

Sketch on
blackboard

, 3

One means of classifying centrifuges is as batch or continuous. The feed to
hatch centrifuges is interrupted on a regular cycle to allow removal of solids.
This interruption is not necessary with continuous centrifuges.

Another method of classification is whether the shaft supporting the
rotating parts is vertical or horizontal. Probably the most significant
classification is by the type of construction used in the moving part of the
centrifuge.

Solid bowl centrifuges throw the solids (or dense liquid) to the outer wall
of the bowl. After the materials arc separated they arc discharged from the
centrifuge. Liquids usually overflow to escape the rotating bowl. Solids are
either scraped out or removed by internal conveyors that are inside the
rotating bowl.

Perforated basket (bowl) or slotted screen centrifuges work a lot like
pressure filters. The solids again are thrown to the outer wall, but the
openings are too small for it to escape. Thus these solids form a cake through

which the lighter liquid is forced as it escapes through the basket openings.

Liquid

Discharge

Feed in

1

Solids
Discharge

3116 .
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A third general classification is stacked disc centrifuges. This type has
many discs which are located inside the rotating howl. These discs rotate
with the howl.

The purpose of the discs is to shorten the distance a solid moves before it

contacts a metal surface. When the solid makes this contact it is separated
form the liquid.

Heavier solids or liquids move down through the discs while lighter liquids
move up through the discs. Stacked discs are frequently used to make the

final removal of small particles to give a very clear liquid discharge.

Stacked discs are used in centrifuges that have solid howls and also in
centrifuges which have a few discharge nozzles in the wall of the bowl. These
nozzles are used as a method of discharging solids.

Sketch on
blackboard

Solids

Feed

in

Liquid
out

Stacked
disc

SOLID BOWL

Feed

Stacked in
disc

Solids
discharge
nozzle

WITH DISCHARGE NOZZLES

4

Removal of the solids from the rotating centrifuge is one of the design
problems encountered. As indicated earlier, nozzles are used for this
purpose. Scrapers (plows or doctor blades) are used frequently also. Another
method is internal conveyors; these are usually adaptions of screw
conveyors.

162



Sketch on
blackboard

Important

Operating
duties

A fourth method is a pusher -type discharge for use on horizontal-type
centrifuges. A system (normally hydraulic) is used to slowly reciprocate a
pusher in the basket in a horizontal direction. This action of the pusher
causes one or the separated materials to overflow the lip of the basket.

Pusher

stroke Liquid
discharge
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4
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11

Solids
discharge

The most difficult problem in centrifuge design is to maintain the balance
of the rotary part of the centrifitge. Rotational speeds of several thousand
revolutions per minute are not uncommon. Faulty balance can cause great
damage at such high speeds.

Many centrifuges are now enclosed in housings that prevent loss of
materials and fuming in the working area.

5

Centrifuges usually require less attention than most process equipment.
However, the good operator appreciates equipment that operates
trouble-free and he gives it the attention it requires to keep it operating in
this manner.

The operator should check for unusual noise or heat since these arc more
critical than with most equipment, because of the high rotational speeds. He
maintains proper levels of lubricant for the same reason.
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Any uncommon noise or vibration is sufficient 1.C:IS011 to Tut down the
centrifuge for inspection. A stoppage in a solids discharge nozzle or solids
buildup on the howl can cause vibrations that will cause damage. Hie
opera tor can correct both of these lw changing nozzles or by washing.

Some types of centrifuges are subject to flooding. This condition means
there is too much unseparated liquid with the solids. Some common causes
of flooding that the operator should check are: (I too high a feed rate, 12)
stoppage or buildup on the howl, or (3) too low a rotational speed.

The operator should make sure the bowl is clean before starting those
model centrifuges that allow observation of the howl without taking the
centrifuge apart. If the bowl cannot he inspected, it is a good practice to
quickly start and stop (bump) the centrifuge to see if there are any unusual
vibrations.

6
Several times during the shift, the operator should check the feed material

to the centrifuge to see that it is of the proper composition. Often this
composition determines how much can be fed. He also keeps the feed
material at the proper temperature, when this is important.

Shift Observations should be made frequently of the materials being discharged
duties from the centrifuge, These observations (such as described in flooding) tell

the operator how to regulate his feed and when to clean the centrifuge.
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If the discharge materials are not properly separated, and normal
adjustments or cleaning by the operator do not correct the situation, he
should report that maintenance inspections are needed to find if there are
worn or faulty parts.

Oil feed, level, or pressure, should be checked several times per shift.

A strainer in the feed line is necessary in all high-speed centrifuges to
protect the machine from lumps or scrap metal that could cause damage.
The operator should blow-down or back-flush the strainer several times per
shift to keep a proper flow to the centrifuge.

If he should find lumps or metal scrap when cleaning the centrifuge, the
operator should have the strainer changed or repaired.

Some centrifuges are equipped with amp- or voltmeters, which will
indicate stopped nozzles or buildup of solids on the bowl. An increase in
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amps indicates to the operator that he needs to clean his equipment. Visible

vibration or noise are other indicators of the same trouble.

.1rension of the V.-belts on the drive should he checked once per shift.

Loose or stretched belts are a hazard at high speed. This condition may also
permit slippage that results in the centrifuge turning too slow and not
working properly. Overly tight belts can misalign the centrifuge and cause
vibration or bearing wear.

7

Occasional If the operator finds crystals in the liquor discharge when Operating a
theties slotted basket or perforated howl centrifuge, he should clean the basket and

inspect for wear. It probably will he necessary for maintenance to repair or
replace the basket or bowl,

Safety

Preventive

maintenance

Sonic centrifuges are washed by adding water and spinning the centrifuge.

When this is done on nozzle machines, a nozzle is sometimes left Out to
improve cleaning. The operator must be careful, run the centrifuge in brief
spurts, and avoid reaching speeds where vibrations are large.

8

The greatest danger in operating centrifuges is unbalance and the resulting

heavy vibrations. The machine can tear up and injure people in the area.
Such accidents are very rare, because of operator attention and the rugged
construction of the centrifuges. Some centrifuges are equipped with
shutdown devices that will stop the centrifuge if overloads or excessive
vibrations occur.

Hazards of rapidly moving equipment are present, particularly at the
drive. Reaching inside or poking into centrifuges is extremely dangerous and
should not be done.

Some materials that are centrifuged are hazardous and call for special
precautions when sampling and when opening valves.

9

Proper lubrication is a must because of the high rotational speeds.

Routine inspections for wear while cleaning the centrifuge often disclose

worn parts that should be replaced.
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Que.stion.,

166

10

Centrifugal 1.°i-cc can he used to separate two liquids of different densities.

(True )

Which material will go to the bowl wall in a centrifuge the heavier or the
lighter? (Heavier)

Centrifugal forces of 10 times or 10,000 times the pull of gravity are
developed in centrifuges? (10,000 times both really, but 10 times is a very
low centrifugal force for centrifuges.)

Name four fertilizer uses of the centrifuge. (Crystal-liquid separation,
solids removal from wet acid, phosphorus separation from sludge, and oil
removal from oil-prilling product)

Batch centrifuges have fewer feed interruptions than continuous

centrifuges. (False--feed must be stopped on a regular cycle to operate batch
centrifuges. )

Slotted screen centrifuges work like what? (Pressure filters)

Stacked discs can be used to give a very clear, lighter liquid discharge.
(True)

What is the most difficult problem in centrifuge design? (Proper balance
of rotary parts)

What, other than noise, warns the operator of stoppages or buildup in the
bowl? (High amps, slow discharge of solids, or poor separations)

What is the term for too much liquid in the solids? (Floodingusually
caused by too much feed or a dirty bowl)

What precaution should be taken before starting the centrifuge? (Clean
the bowl or bump the centrifuge if you cannot check the ,boyd.)

Strainers ;.:!re often or seldom used in the feed line to the centrifuge?
(Oftenthe centrifuge must be protected from lumps or scrap metal.)

Can the operator tell anything by observing the product discharged from
the centrifuge? (Yescan tell flooding as mentioned in an earlier question.
The operator should continue to increase the feeds until separation is not so
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good as desired. Ili; then reduces the feed a little to get quality. fn this
manner he gets maximum production.)

What is the greatest danger in centrifuge operation? (Unbalance of the
howl and the resulting vibration)

11

Slides Slide No. 1 is a slotted basket for use in a horizontal pusher-type
centrifuge. It is used to separate fertilizer crystals from a solution.

Slide No. 2 is a stacked-disc (vertical) centrifuge that has nozzles in the
bowl for solids discharge. This centrifuge is open for inspection. It is used to
separate phosphorus from sludge.
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Chapter I8: HEATING AND COOLING EQUIPMENT

WHAT TO DO WHAT TO SAY

1

introduction . Both heating and cooling are common operations in fertilizer plants.

Probably because they are so common, there are many ways of doing both

operations. These "ways of doing'' fall into two major groupings: (1) those

for solids. and (2) those for liquids or gases. We will discuss each grouping in

detail.

illake a list

of these by

asking students

.tor examples.

The reasons for heating or cooling are also fairly numerous. Some of these

are:

1. Heating to dry (to drive off moisture).

1. Heating to drive off impurities other than moisture.

3. Heating to recover process heat that would be wasted.

4. Cooling to avoid plasticizing and lumping.

5. Cooling for safety.

6. Cooling to protect equipment (corrosion or heat damage).

7. Heating or cooling to change the physical character of the material.
(This c overs many opera tionsnoduli zi ng, condensing, vaporizing,

crystallization, etc.)

8. Heating or cooling to improve the mechanics of the process.

2

Solids By far the most frequently used equipment in a fertilizer plant for heating

or cooling solids is a rotating cylindrical vessel whose long dimension

is horizontal rather than vertical. The material to be heated or cooled flows

through the cylinder.
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Air is forced through these vessels to do the heating or cooling. Cooling is
frequently done with ambient air, but refrigeration is sometimes used to
lower the temperature of the air. Usually, in order to supply heat it is

necessary to use steam or a direct flame to raise the temperature of the air.

As the material moves through the vessel it comes into contact with the
air and is either heated or cooled by this contact. depending on the relative
temperature of the material and the air.

Temperature changes in these vessels can vary from only a few degrees to
several hundred degrees Fahrenheit. This depends on the process use for
which the equipment is designed.

3

There are many parts commonly used in this system of heating and
cooling solids. Some are used in practically all such systems while others are
for specialized use only.

First, the cylindrical vessel must be supported so that it can be rotated.
This is done by using trunnion rolls. These trunnion rolls (item 1 of sketch)
are sheels and shafts that rotate in stationary stands that have bearings in
contact with the shaft.

The trunnion roll is in contact with a riding ring (item 2) which is
attached to the cylindrical vessel. Riding rings and trunnion rolls have
machined surfaces to insure a smooth rotation.
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Usually two riding rings and Cour trunnion rolls are used. The cylindrical
vessel is mounted on a slope of a few degrees to help move the material
through it as it rotates. This slope makes it necessary to use a thrust roller
(item 3) to make sure the kiln stays in the desired position.

Secondly. the cylindrical vessel must be rotated. Energy from a drive
motor is passed to the vessel through a small pinion gear (item 4) to a large

drive gear (item 5) which is attached to the shell of the vessel. Usually
rotation of the vessel is slow (5 to 15 revolutions per minute).

Thirdly. the air must be forced through the cylindrical vessel. Fans (often

several) are used for this purpose. If the air flows the same direction as the
material, it is called cocurrent. If the air flows Opposite to the material, it is
called countercurrent.

Lastly the material must be fed to and discharged from the cylindrical

vessel. Chutes, conveyor belts and mechanical feeders are used for these
purposes.

4

Frequently lifting flights are installed on the inner surface of the cylinder.

Many shapes of flights are used, but they all do the same job. They lift the

material from the bottom of the cylinder to the top and drop it through the
stream of air back to the bottom.

The material is raised and dropped many times as it goes through the
cylinder. This, of course, improves the heating or cooling by giving good
contact between the air and the material.

Sticky materials sometime fill the flights and will not fall out. Knockers or

rappers (item 6) are attached to the outside of the cylinder in a manner that
gives a sharp blow as the cylinder rotates. This helps dislodge sticky materials

and helps to keep an even flow of material.

Usually the used air from these systems is dusty. Many times either the
value of the product lost as dust or the pollution that such a loss causes
makes it desirable to use dust recovery equipment. Cyclones, scrubbers, and
filtering system (discussed in other chapters) are used.



5

There are other systems for the drying or cooling or solid materials.
However. they are used less frequently in fertilizer plants than the rotating
cylinder just described.

One such system is a fluidized bed system. In this system the air which
cools or heats is used to support (or support an..1 move) the material. One
such example is a sloped conveyor that has an air compartment in the
bottom. The air escapes this compartment through many holes. As it escapes
it supports and moves the material.

Another system is the traveling grate. In this case a metal conveyor belt
moves the material. The conveyor has slots or openings that allow air to be
forced through the material as it travels on the conveyor.

6

Liquids or Heating and cooling of liquids or gases probably is done in more different
gases ways than heating and cooling of solids. Some of them are not very efficient

but arc worthwhile because they are simple.

Mc-thods

Occasionally heating or cooling of liquids or gases is done by bringing
them in direct contact with the medium. Spraying cooling water into a hot
gas duct is one example. Live steam in contact with a process liquid stream is
another example.

Much more frequent is the indirect heat exchange which occurs when the
heating or cooling medium is in contact with one side of a metal surface and
the liquid or gas to be heated or cooled is in contact with the other side of
the metal surface.

7

Heating or cooling occurs in all process vessels because of their contact
with ambient air. (In many cases we insulate to reduce this effect if heating
or cooling is not desirable.)

One of the simplest cooling systems is the spraying or dripping of water
on the outer surface of process vessels, pipes, or tanks. This is not a very
efficient method because of poor contact of the process material with the
cooled surface. Many times such an application causes housekeeping
problems.
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A hotter method that k frequently used is in.crtitw (usually submerging
pipes into a process vessel or tank. The heating or cooling medium flows
through the pipes. A coil rolled from pipes gives more contact surface for
heat transfer than does a straight pipe.

Po How passages fabricated between metal plates is a commercial
adaptation of this type of heating or cooling. These plates are more effkient
than pipe coils.

Out

Heating
or

cooling
medium

Another similar adaptation is the eat;cade cooler. The material to be cooled

flows through a series of horizontal pipes that are connected on the end by
U-bends. A distributor trough feeds a uniform curtain of water over the
outside of the pipes.

Pipes within a pipe are another method. These are often called dole
pipe or jacketed systems. The material to be heated or cooled flows in one
pipe (usually the inner pipe) and the heating or cooling medium in the other
pipe.

8

The most efficient adaptation is the shell and tube heat exchanger. It is
also the most expensive and the most difficult to maintain. This system is
more efficient because it divides one of the streams (process material or
heat transfer medium) into many small streams to improve the contact with
the metal surface.
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4
Shell (Item 1)

Baffle
(Item 5)

Outlet

Tube sheet
(Item 3)

Tubes or tube
bundle
(Item 2)

Inlet Inlet

Shell and tube heat exchangers are made up of several parts. The shell
(item I ) is a pressure container with an inlet and outlet opening (nozzle).
Frequently several hundred tubes make up the tube bundle (item. 2) which
the shell encases.

Tube sheets (item 3) are used on both ends of the tube bundle to keep the
materials in the tubes and in the shell separated. One of the most frequent
leak points is between the tubes and the tube sheet.

Heads connect to the tube sheets on both ends (item 4) to collet the flow
to and from the tube bundle. Baffles (item 5) are used outside the tube
bundle. but inside the shell, to insure better contact wiih the outside of the
tube bundle.

The material to be heated or cooled can flow through the tube bundle, or
through the shell if preferred. Of course, the heating or cooling medium
must flow through whichever route is not used by the material.

Usually flowing streams which contain solids- or are likely to solidify are
directed through the tubes. This is because the tubes are easier to clear of
stoppages than the shell.

Shell and tube exchangers are referred to aS single pass, double pass, triple
pass, etc. A single pass means that there are no baffles in the heads and all of
the fluid enters the tubes on one end and discharges from the other end.
Double pass, triple pass, etc. only means that the heads are baffled to use
only a part of the tubes in each direction, and that the flowing fluid goes
back and forth through the tubes the designated number of times.
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9
Operating The most important single factor for the proper operation of heating and
duties cooling equipment is for the operator to know what The process temperature

should be and to cheek for troubles when they are not what they should be.

Shift duties
(solids)

174

The temperature of the air to the heater or cooler must be right. It it isn't.
look for trouble in the heating system or the refrigeration system. Of course.
if the process uses ambient air you can do nothing about this temperature.

Improper air temperature coming from the heater or cooler means
improper air flow or improper contact in the cylinder. Dampers set in the
wrong position. inleakage of air. or buildup in lifting flights can cause this
trouble.

Proper temperature of the material from the heater or cooler is the reason
for having the equipment. Improper ten-. 'rature here can result from the
feed material being the wrong temperature or wrong composition (too much
water for instance), improper air flow, or improper contact in the cylinder.

Many good operators develop the sense of feel to the point that they can
handle solids from the heating or cooling equipment and can tell if the
equipment is performing properly. (Note: This can't be done with materials
hotter than 1300 F.)

During his shift the operator should be alert for unusual noises or
equipment temperatures, particularly at the drive for the cylindrical vessel
and at the fans. He should be alert for vibration at the fans. A vibrating fan
should be shut down. Sometimes washing the fan will remove buildups and
restore good operation.

He should inspect to see that the drive gear is coated with lubricant. At
the same time he should watch for any shaking of the drive gear. Loose bolts
will cause this.

Slipping or jerking in the kiln rotation indicate worn teeth on the drive
gear or its pinion. This should be reported. Buildup in the flights can do the
same thing.

Knockers or wrappers should be observed to see that they are working and
also to see that they are secure (for safety).

The operator looks for and clears any buildup in the air ducts and
cyclones. Rodding or jarring the cyclone discharge is often necessary.
Pressure measurements are sometimes necessary to locate stoppages in ducts.

3122



Important

For liquids'

and gases

The flow of scrubber liquor should be checked and ,rniv, h:11

necessary on dust-collecting scrubbers. The good operator frequently looks
at the stack discharge fro 1m the Lust-collecting systems to see that they are
not letting dust escape.

One of the things that the operator has to watch for is stoppages in the
feed to or the discharge from the heating and cooling equipment. Frequently
he can avoid equipment delays by clearing the stoppagessi.

When the equipment is off the operator should look for excessive wear on
drive gear teeth and trunnion rolls. He should look inside the cylinder for
damaged or stopped up flights. Loose or ini,cing bolts in the drive gear or
shell should he reported.

10

Heating and cooling equipment for liquid and gases are fairly trouble-free.
Fairly trouble-free should not mean they get no attention.

As with solids, the temperature of the heating or cooling fluid in and out
are important. Even more important is the.te temperature in and out of the
material to be heated or cooled.

Improper temperatures of the heating or cooling fluid frequently result
from valves not being opened to the right position or valve failure (such as
the seat being off the stem).

Improper temperature of the process material discharged from the heating
or cooling equipment can be caused by improper temperature of the feed
material, insufficient flow of the heating or cooling fluid. or fouling on
either side of the metal surface.

During his shift the operator should frequently observe temperatures in
and out of both the heating or cooling fluid and the process fluid. Flows of
both these streams should be checked. Sometimes pressures are used to
indicate if the desired flow is present. Note: Sometimes excessive heating or
cooling fluid can be used with very little benefit. This is expensive and the
good operator controls to use the minimum fluid that gets the desired
results.

Shift duties The operator should see that sprays or drip pipes are properly directed to
(liquids and keep the outer surfaces wet when surface cooling is used. At the same time,
gases) he looks for and clears stoppages in sprays and troughs.
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He should look for leaks. drips. or ThCNC can represent

valuable products. These also frequently cLiuse damage to equipment and
foundations. Catch these fluids in buckets: report the leaks for repair.

Visible film or buildup on the metal surface should he cleaned off if
possible. Strom« vibrations of heating or cooling equipment should he
reported since the equipment is sometimes damaged in this manner.

The aood operator knows on which side of the metal surface there 1\ the
highest pressure. This means that this ::aid will mix with the other fluid if
there is a leak in the metal surface (or through a gasket.)

He can then detect leaks that might otherwise he unobserved. An example
is checking the pH of cooling water used in an acid cooler. Any acidic pH
indicates the cooler is leaking.

If the cooling water is at a higher pressure than the acid, a leak would
allow dilution (weakening) of the acid. Specific gravity checks of the acid
before and after the cooler will indicate a water leak into the acid.

When the equipment is off it should be inspected for visible damage
(corrosion. cracks, or breaks). Buildups on the metal surface that cannot be
removed during operation `frequently can be removed when off.

11

Sampling at the heating and cooling equipment is one of the most
frequent dangers. Some samples require the use of protective clothing such
as eye protection and rubber gloves.

Cylindrical vessels for heating and cooling of solids require the same
attention as all moving equipment, particularly at the drive gears and
trunnion rolls. Falling knockers or rappers which have come loose are an
additional danger.

Leaks or sprays under pressure are possible dangers around some heating
and cooling equipment.

12

Most of these items werecovered under operator duties.

Lubrication is important on cylindrical vessels for solids because of the
usually heavy loads at the drive gear and trunnion rolls.
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Quertitws

Storming vibration on fans and on liquid and gas licating and ,-ooling
equipment gives them a !miller life.

13

What is a trunnion roll? (The support for cylindrical heaters or coolers for
solids. They allow rotating movement.)

What do rappers (knockers) do? (Dislodge buildup in nights by the shock
of impact I

What is commonly used as the heating or cooling medium in cylindrical
heaters or coolers? (Air)

What do lifting flights do? (Pick up the material and drop it through the
air to give better contact.)

Traveling grates are never used for cooling solids. (False - They are used in
both heaters and coolers for solids.)

The most important single factor in heating or cooling solids is to know
when process temperatures are not right and to look for the trouble. (True)

Too much moisture in the feed material can affect the temperature of the
dry solids discharged from a cylindrical heater. (True - It will reduce the
temperature of the product.)

Feeling of the material from cylindrical heaters of coolers is seldom of any
help to an operator. (False - Many times it can be a good guide to an
experienced operator.)

What one point tells an operator whether a dust-collecting system is
working? (The discharge from the stack. This is not the only point to
watch.)

Wear on gears or trunnion rolls is the responsibility of maintenance and of
no concern of the operator. (False Frequently the operator is the first to
note and report this wear.)

Spraying water on the outside of a tank is a very efficient or not rely
efficient means of cooling? (Not very efficient but still often worthwhile
because it is easy to do and can be done quickly.)
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confusing:' Why

is it true?
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Air is the most frequently used heating or cooling medium for liquids and
gases. (False Steam and water are used more frequently.)

Do straight pipes or rolled coils give the most contact surface'? I Rolled
coils)

What are the most efficient types of liquid or gas heaters and coolers that
were discussed? (Shell and tube heat exchangers)

Heating. or cooling medium is only used in the shells of shell and tube
exchangers. ( False The design can be for this medium to be either in the
shell or in the tube.)

Flowing the acid to be cooled through the tubes can reduce the price of a

shell and tube heat exchanger. (True The tubes may have to be stainless
steel to resist corrosion. but the shell can be mild steel if water is being used
as the cooling medium.)

Which is easier to flush out or clean, shells or tubes? (Tubes)

Will fouling of the metal surface increase or decrease the temperature of a

liquid being heated? (Decrease) Of a liquid being cooled? (Increase)

What is a possible pollution source in liquid or gas heaters or coolers'?
(Leaks)

Do dry metal surfaces indicate good or bad heating or cooling? (Bad You
can get no heating or cooling where the heating or cooling medium is not in
contact with the metal surface.)

Pressure gages can be used as an indication of flow? (True - They will not
tell what the flow is, but if you have no pressure you also have no flow.)

More flow of heating or cooling medium always means better heating or
cooling. (False Usually there is a flow beyond which you get very little
improvement by increasing the flow.)

Can you determine which direction a leak will go in a shell and tube heat
exchanger? (Yes - It will go from the high pressure fluid to the low pressure
fluid.)

When sampling acids you need rubber gloves but no eye protection.
(False - Your eyes are one of the easiest parts of the body to be damaged
with acid. Wear eye protection.)
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Slides

Fan vibration can be stopped only by ha lancing by mainkmanc:: pcople.
(False Sometimes an operator can wash a buildup of material off a fan and
stop its vibrations.

14

This slide shows both a rotating cylindrical heater and a traveling grate
heater.

This shows the inside of a traveling grate heater.

This is the inside of a cylindrica: cooler. Note the lifting flights. This
cooler is in motion and in operation.

This slide shows a sh,.11 and tub,' h It exchanger being Liken apart.

This slide shows surface cooling on the outside of a tank.
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(-hurt-,sr )s GRANULATING EQUIPMENT

WHAT TO DO TO SA'

1

Introductirm Granulation is the 7):1nniNC1Ti.1 from fine

iiies and a melt or slurry. The sized. solid spherica! particles are
called granules. Granules are formed by the softening. mdting. or

crystallization of the solid particles in the liquid. This causes the small

particles to stick together or become coated with a fresh layer of material.

The small particles can be either returned fines or a new feed. or a
combination of new feed and recycled fines.

2

The equipment usually used to granulate fertilizers is the drum

(ammoniator granulator), pug mill (blunger), and the pan granulator. Fach

kind of granulator has special operational advantages and disadvantages.

In the following descriptions and discussions of granulators, a feed

solution or slurry containing 15 to 51r water is normal. The recycle material

is dry, minus 1 2-mesh material. The granulated material leaving the

granulator is hot and moist. It usually requires drying, sizing, and cooling

before leaving the plant.

3

Drum The drum granulator is a cylinder mounted on rollers (trunnions) so that
granulator the drum is rolled by a drive motor. The drive power is transmitted by a ring

gear and pinion or a chain drive that encircles the drum.

180
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Drive Trunnion

Ammonia sparger

DRUM GRANULATOR

Product
discharge

A chute delivers the recycled material to one end of the drum. The feed
end of the drum has a retaining ring to keep the tuaterLI, '11 r the drum. The
discharge end of the drum may vary in the manner or size and type of
discharge ring. Some drums have no ring.

A beam usually runs through the drum. This beam is used to support the
spargers, distributors. sprays. and associated piping. Because of the beam
length and force, the beam is usually of large pipe or heavy H-beam
construction.

4

Spargers are drilled or slotted pipes that are submerged in the rolling bed
of material being granulated. Most commonly a sparger distributes ammonia
under the bed. Spargers are also used to distribute ammoniating solutions,
acids, or other liquids or gases.

Distributors arc used to spread a solution or slurry on the bed. The rolling
action in the drum then tends to mix and spread the liquid to all particles.
Distributors can be simple open-ended pipes, slotted pipes, a series of spray
nozzles, or a trough with serrated discharge edge.

3136 181



Orunt H() Li% L' 07

laVCT that snA to the dr1:111 1h: N.;:r". in nscd blade try
reciprocating or rotating arms.

Some di- fl aulat ,r are fitted v.ith rappers that dislociLic the shell
co..iling by itnr.,t,- on the outer Nlir1J,:c of the drum.

Now to put all of. these items together. The recycle feed enter, the
rt.vol\inu drum and is wetted by an acid slurry. The >Illrry is coated onto the
recycle particles. It is also neutrdlized by ammonia front the under bed
sparger.

The neutralization reaction heats and drys the particles. The rolling action
causes the particles to stay separate and become rounded. The scrapers keep
the wall clean to allow good rolling action.

5
Operating Good granulation is dependent on the operator. No matter how good the
duties control devices, close observation by the (-,rlerator is ess,'r 11* lie rliust make

changes in the v:Jriables to continuously maintain good granulation. To do
this properly, must know the effect of each variable on granulation.
General guides can be given. but experience is an invaluable asset.

182

6

The operator must match the recycle rate to the slurry feed rate. Usually
the slurry rate is changed as the recycle rate is maintained at a maximum.
Ammonia or ammoniating solution is added to give a desired neutralization
or temperature. Steam or water may be added from sprays or spargers let
increase the bed moisture and make the particles grow larger. Air may he
sparged under the bed to reduce the bed moisture and reduce particle
growth.

The sparger openings need periodic cleaning. This is often done by
steaming. The sparger outer surfaces and supports also require cleaning.
Rodding during operation is effective. Reversing the drum rotation is also
effective. At about 3-day intervals, it is necessary to shut down, enter the
drum and break the caking off the sparger, its supports. and the drum head
ring.
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and lubrication

7

the shell sewers mut maintamed 1n ,..,:ood ondit:o, to
l'ranulatiwt- f-requent ohserN.Hon of the s,:riper is required Not 07,.]:
the s.,:raper rucjiamsm k. tout tc.s:

-ce the scraper in a dusty ter smol.... Soinnine, it Is

ncces.dr to interrupt the leeds for a ininUIC a 20k 'd 'kk

It is ..elptul to rap the hell %Null a \ \lotoden Malli On:: or I.\\ shut 1,,
remo\ e the hard caked layer on the shell. (Steel hamincrs should not
u-,cd: they 'fiend tde .1 _rum. Ilhis helps the scraper do a more el lectixe

8

The material leaving the drum often tend- to he sticky or plastic. This
sticky material will build up on the lump grid and also build up in the
discharge chute.

This buildup must be removed to prevent stoppages. It cleaned hourly,
few problems occur: but, if neglected. a shutdown to clear a stopped up
chute will occur. Usually roddint: the chute will he enough.

A lump grid to catch the lumps from the sparger and other drum internals
is placed between the drum discharge and the dryer chute. This is to prevent
large lumps front wedging in the chute. The captured lumps are broken with
bars or hammers so that they pass the grid.

The drum has a tendency to discharge many lumps at one time (as when
the sparger is rodded ). and quick action must be taken to prevent the lump
grid from stopping up. If the lump grid stops up, a heavy spill or shutdown
will occur.

Fume ducts need periodic cleaning to allow good venting of the drum.

It is important to clean up spillage to protect drives, bearings. etc.

9

Lubrication of the granulator is usually prescribed by the manufacturer.
The drive train requires periodic lubrication. If a speed reducer is used,
filtering, cooling, and adequate oil pressure must he maintained. The drive
pinion and ring gear or chain and sprocket should be treated weekly with a
stiff, adhesive grease (Crater compound).
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tram couplings should he -,..1;21-1 0 I) L:

Nupport trunnion bearings should he lubricated weekl A high qualm .

e\treme pre--re- jr,..ase has been found to be \cry sat isfactorx .

Grease buttons should he cleaned before connecting the 2trease
be.ning should not he tilled too full. The seals will fail when gredse pressure
is applied to ...i full bearing. Protection of bearings from Volution and solid
"pill will help to prevent accidental intrusion into the bearings w Inch cause'
early failure.

The scraper operating mechanism requires frequent lubrication. The
frequency ut.pt.snds on the type used.

10

Sp;:rgers should he inspected at least monthly for hole enlargement which
will cause poor distribution of the sparged material. The sparger itself and its
supports should also be inspected for bending or damage. An improperly
located sparer will give poor operation.

Liquid distributors also need frequent inspection. Spray stoppages, worn
holes. and improper slope or location will occur and must be corrected.

Worn or damaged scrapers can also cause trouble. They cause uneven
material flow and can actually cause material to back out the head end of
the drum.

11

Hot acid solutions are used in the drum. Splash goggles and rubber gloves
are the minimum protection needed when handling the solutions.

Hard hats should be worn in all operating areas. Dust and falling fertilizer
particles cause the need for safety glasses in the granulator area.

At times. escaping fumes or dust require that chemical and dust masks be
used.

There is the hazard of lumps falling in the granulator from the beam or
scraper. Caution is advised even when just looking in the granulator or when
breaking lumps on the lump grid.
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12

Much care must be used when rocking the sparger. The bar may become
hung and moved violently by the drum rotation.

When it is necessary to enter the drum, the power to the drum drive and
scraper drive must be pulled. Solutions and ammonia must also be valved off.

Lumps on the beam and scraper should be knocked on'. They may fall if
this is not done.

The temptation to enter the drum to clean the sparger without taking the
above precautions must be resisted.

13
rugnrill The pug mill is a U-shaped trough with twin shafts equipped with paddles.

The drive power is applied to rotate the shafts.
Recycle in

Sketch on
blackboard

Sprays

Paddles

Product out

SECTIONAL ELEVATION

Bearings

Drive
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PUG MILL

Slurry
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A chute delivers recycle to one end of the mill. The slurry is distributed
onto the recycle bed through open end. drilled pipes. or spray no7zIes. The

mixing action of the paddles thoroughly mixes the recycle and slurry, in this
way the recycle material is agglomerated or coated with the slurry salts.

The mill tends to be self cleaning by the paddles. The granulated material

discharges through an opening in the bottom of the trough at the end of the

14

Operaling The operator controls the granulation by chi ring the proportions of
clinics slurry and recycle. Close observation of the mill product and material action

in the mill is needed. These observations usually indicate when and what
corrective action it, needed.

Safety

186

A lump grid to catch "shell-out- of the mill is used to protect chutes from

stoppage. This oversize must be broken as it occurs to prevent stoppage or
the grid.

The chute from the grid to the dryer must be rodded or cleaned
frequently as the hot, moist granular material sticks in a chute. Fume and
dust ducts must be kept in service by frequent cleaning. Cleaning is done by

rodding and rapping to loosen deposits at pickup points, bends, etc.

The shaft bearings and drive unit of the pug mill require frequent cleaning

to prevent fertilizer from getting into and ruining the bearings.

Fume ducts need periodic cleaning to allow good venting of the mil!.

It is important to clean up spillage to protect drives, bearings, etc.

15

The slurries entering the mill are hot and often acidic. The mill action
tends to splash those liquids. Splash goggles and rubber gloves should always
be used around such liquids. A transparent shield at the feed end of the mill
helps to protect the operators.

Hard hats should be worn in all operating areas.

Dust and falling fertilizer particles cause a need for safety glasses in all

operating areas.
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Pan granulator

Sketch on
blackbGard

Fumes and duo can cause the need for a chemical and dust mask for
operators.

The pug mill will need cleaning. It must not be rodded when operating as
the paddles may catch the bar and hurt the operator. Do not put your hands

in the mill when it is operating. When the mill Must be entered. the power to

the drive must be pulled. The solution piping must be valved off.

16

The pan granulator is a disc with sidewalls; its bottom is inclined at an
angle. The disc is rotated on a central stem. The stem is driven by a
motor-gear reducer drive train.

Concentrated
solution Solution

sprays Recycle
fines

Undersize

Product

Reciprocating
scraper

Conveyor

PAN GRANULATOR

Recycle is fed to the pan at the topmost part of the disc. Slurry is usually
distributed through spray nozzles on headers over part of the disc.
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The pan tends to retain the finest granules in the heel. These fines ;ire
carried upward in the corner of the pan until gravity ov:rconies the
centrifugal force. The fines (and the recycle; then fall in a thin layer across
the face of the pan. The falling layer passes under the sprays where
sprayed slurry coats the particles. The rolling action afterward tends to
round the particle.

Edge

scraper

Recycle enters
here

Small granules
pass under sprays

of

Area covered
by solution sprays
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p I' .1

..8;<6 4 / r r f r
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I f

r
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Pan rotation

PAN GRANULATOR

Large
granules

leave pan here

A scraper (fixed or reciprocating) is needed to clean the bottom of the
disc as some spray passes through the falling layer of fines. Wall scrapers are
also needed to continuously clean crust off the side-walls.-

The material that discharges from the pan falls through a lump grid onto a
belt conveyor or into a chute. The lump grid protects chutes from large
lumps such as occasionally scale-out of the pan.

No spargers are used in pan granulators as their presence disrupts the bed
act ion.

In early operation of the pan, variation in the pan inclination or speed
may be advisable. Once good granulation is obtained, the angle and speed
can be fixed.
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Operating

dui les

17

The operator must match the recycle rate and slurry feed rate to get good

granulation. The spray nozzles must be observed frequcinty to n'iaintain a
good spray pattern. Stoppages or poor spray patterns must be cleared by one
of several means. such as storiping the feed and steaming out the system or
inserting a steam lance in the offending spray nozzle. If these steps do not
work, the nozzle should he changed.

The pan should be observed for buildup on the surface or side-walls. When
buildup occurs which f±w scrapers do not remove. a shutdown and manual
removal is required.

The discharge lump grid and chute must be cleaned periodically to prevent,
stoppages. The captured lumps must be broken frequently.

Fume ducts must be periodically cleaned to give continuous W.Ist and
fume removal.

18

Lubrication and The drive train of the pan requires lubrication which will be specified by
preventive the manufacturer. The gear reducers in the train should be checked for oil
maintenance levels each week. The main bearing must be lubricated frequently.

Safety

If a reciprocating scraper is used, lubrication at daily intervals will be
needed.

Keeping the bearing and drive train clean of dust and spilled fertilizer will
stop fertilizer from getting into the bearings.

The spray nozzles must be cleaned at intervals to remove trash and
accumulated solids.

Worn or displaced scrapers will give poor granulation. They should be
checked each week.

19

The hot slurries fed to the pan can cause severe burns. Face shields or
splash goggles are needed for eye protection. Rubber gloves are needed for
hand protection when handling these slurries.
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!lard hats and safety glasses are required. in all plant areas. Dust masks are

helpful. especially during startups.

The rotating pan and moving scraper are hazardous to anyone contacting

them. Power to the drives of these elements should he pulled before working
on or close to them.

Lumps can fall from the pans, especially during cleaning. Always work
from a safe location.

20

What are the two feed materials used to produce granules'? (Fine solid
particles and melt)

Is particle size increased or decreased during the granulation process?
(Increased)

Name three types of granulators. (Drum, pug mill, and pan)

What is the main purpose of the support beam in a drum granulator? (To
support spargers, distributors, sprays, and their piping)

Which is usually distributed through the sparger in a drum
granulatorammonia or solution? (Ammonia as a gas)

Does the production rate from a granulation system depend on the
solution feed or the recycle solids feed? (Solution feed in the long run
production rates are equal to solution feeds minus losses in dust systems and
spills.)

Does good granulation depend more on the operator's observing the
granulation or observing instruments? (Beth are important, but observing
granulation and operator experience in granulatic is the most important.)

Name two ways of cleaning buildup off the sparger in a drum. (Rodding.
Reverse the drum rotation.)

Why is quick action necessary when lumps are discharged? (To prevent a
shutdown. Lumps usually come in bunches and will cause spills and
shutdowns if not quickly broken into smaller lumps.)



Why are gloves and goggles necessary when working vith solutions?.
(These solutions are usually hot and acidic. Gloves and goggles arc good
safety protection.)

.!.he mixing or agitation in a pug mill is usually more vigorous than in
other granulators? (True)

Why should you not rod in a pug mill when it is in operation'? (The
rotating paddles fill most of the pug mill and make rodding very dangerous.)

Are fines or large particles most likely to be discharged from a pan
granulator'? (Large particles. This is good because the small particles go hack

under the spray to be coated and form larger particles.)

in which of the following are spargers not used: pall ,tzrannlatHr, dram
granulator, or pug mill'? (Pan)

Keeping sprays clean is an important operator duty with pan granulators'?

(True. The spraying pattern is important to the granulation achieved in pans.

Some solutions require much attention to keep the sprays clean: other
solutions require very little attention.)

21

Slides This is a slide of a pan granulator. Note the position of the solids feed
chute and the solution sprays. Four different fertilizers have been made in
this pan. Also, note the fume hood for better working conditions and
pollution control.

A drum granulator is used to produce nitric phosphate. Drums are
probably the most versatile and widely used of the granulators. Note the
lumps at the discharge grate. They should be broken promptly. These were
allowed to remain for the slide to be made.

Slide three is a pug mill producing ammonium polyphosphate (a very high

analysis fertilizer, 15-62-0). Note the solution feed is an open-end pipe. Also,
note the protective shield.
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Chapter 20: NEUTRALIZATION AND REACTION EQUIPMENT

WHAT TO SAY

1

Reaction equipment is the heart-or most important part of many fertilizer
processes. hi these processes this is the equipment which controls the
chemical composition of the fertilizer produced.

Neutralization is a reaction, but is so widely used in the fertilizer industry
that it will be given special treatment in this chapter. This combining of
various acids with ammonia is the basis for the produciton of numerous
fertilizers.

Reaction equipment is the container or vessel where two or more
chemicals are brought together under conditions that will cause them to
react to give the desired fertilizer compounds or mixtures. The reaction
product may be either a liquid, a slurry, or a solid.

Many -times there are numerous processing steps that must follow the
reaction to get the fertilizer to the desired condition. However, the reaction
determines the chemical composition.

Reaction conditions in many cases are very important. In fact, sonic
reactions will not happen just because the reactants are brought together.
Certain conditions of temperature or pressure or contact of the reactants
may be necessary. A few very special reactions will not occur without the

presence of a material that promotes, but does not enter the reaction. Such
materials are called catalysts.

2

Reactors are usually designed to do the following:
1. Proportion the reactants to get the maximum reaction (frequently this

means having a small excess of one reactant).

2. Provide intimate contact of the reactants (the amount of contact
normally controls the speed of reaction).

3. Keep reactants in contact long enough (retention time) for the reaction
to be completed. In a few cases contact for too long a time causes the
product to degrade.
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Neutralization

4. Cause temperature and pressure conditions that are most favorable to
the reaction.

5. Give space for separation or ruffles or gases front the liquids or solids.

There is very little uniformity in reactors as to size or type of enclosure.
They are specially designed ;give the.le eS,re. reaction conditions for the
particular process. Frequently specialized materials are necessary because of
corrosive conditions, high temperatures, or high pressure.

Some examples are urea reactors which will withstand the high pressures

(200 atmospheres) necessary to get the desired reaction. These reactors are
relatively large to provide sufficient retention time to complete the reaction.

A nitric acid converter (reactor) on the other hand is very little more than
an enlargement in the line. However, it must he of special materials to
withstand temperatures in excess of 1700° F. It must also support and
protect the expensive platinum catalyst required to cause the reaction.

Digestion reactions in which acids dissolve phosphate rock are basic to the

production of superphosphate~ and nitric phosphates. The materials of
construction must be corrosive resistant because of the acids present. The
TVA colic mixer for production of superphosphate is an example of how
compact a reactor can be in some instances. A cone 18 inches in diameter
and 27 inches high can produce 40 tons per hour.

On the other hand the combustion chamber (reactor) for the calcium
metaphosphate process is 11 feet in diameter and 40 feet long for a

production rate of 10 tons per hour.

The burning of phosphorus under controlled conditions is the reaction
step in the production of electric furnace phosphoric acid. High

temperatures and corrosive conditions are present. At one time it was

considered necessary to construct these vessels of acid-resistant masonry:
now water-jacketed stainless steel is widely used.

3

Neutralization reactions can be controlled to produce numerous

fertilizerssuch liquids as nitrogen solutions, clear ammonium phosphate
solutions and even higher concentration ammonium phosphate slurries. Also,

solids are Produced, such as ammonium polyphosphate and ammonium
phosphates.
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\VO 111 ke the COIll of IlellIN11/;111(111 re,i0lo11s rel;iti\ el cas

( I I liubl)ling gaseous ammonia through a pool of is ,H1 \\;1\. I() gel

1:0111:1Cl hel),'Cell these reactants: ,ind ( 2 I \lea:ming Ile pl I of the
re-riltir;g. solution is ;in excellent guide t() :(%ntrolling the proportionin,! of
the 1'e',1.t;ints.
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Sparger
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Cooler

PLAN OF SPARGER

If more than one acid is used, it is necessary to provide flow
measurements and controls for proper proportioning (item I ). As previously

mentioned. if only one acid and ammonia are used, pH measurements can be

used to control (usually automatic) the ammonia additions. Temperature can
also be used as the control measurement.

Intimate contact of the reactants is usually obtained by sparging (item 2)

ammonia into a pool of acid. In some cases an open end pipe is an adequate

sparger. However. the most common sparger is one or more pipe loops which

have numerous small (usually about I /8-inch) holes drilled in the pipe. This

allows many small bubbles of ammonia to rise through the entire volume of
acid.

Retention time is determined by the depth (item 3) of acid. Normally thus
is not much of a problem since acid and ammonia react very quickly.

Cooling is frequently included in the reaction system since much heat is
released when neutralization takes place (both temperature and pressure can

affect the degree of ammoniation that occurs). In some cases the heat
resulting from the neutralization reaction is utilized to concentrate the
solution that is produced by the reaction.
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I he cooling can he provided in several ways:

I By using 11(Blikl ammonia ;IN a feed the C°()11112 (he
vaponlatioll Of the ;ifilInnnia.

2. 13y circulating water or other cooling medium through cooling, coo,
installed inside the reactor.

3. By surface cooling to the reaction vessel.
4. 13v pumping the reactor fluid through an ternal cooler and hack to

the reactor.

S. 13y adding water directly into the reacting liquid.

Most neutralizers are constructed to operate at approximately
atmospheric prc'..,sure. However, in a few instances these reactors are designed

to operate under appreciable pressure. Water from the acid is normally given

off and this water plus the inerts usually present in ammonia will build
pressure in the neutralizer if they are not vented (item 4).

Neutralizers are usually relatively large. 'Ibis is to allow separation of the
steam and inerts from the reaction solution. Fntrainment separators or
scrubbers often are used on the gases vented from neutralizers to reduce
pollution 10 recover valuable product (usually

4

Some neutralizers are staged. This means there are several reaction vessels

with a part of the reaction taking place in each vessel.

A peculiarity of ammoniating some acids is that much ammonia is needed
to change the pH of the acid only a small amount in the lower p11 ranges.

However, as the pH increases much less ammonia is required to change the

pH. Staged neutralization can reduce the loss of ammonia in such a reaction.

5

Operating Close attention to instruments is important to the reactor operator. He
ditties must know the desired process conditions and use his instruments to

maintain these conditions. His mistakes are usually expensive in either
downtime or had product.

Even though he places much dependence on instruments, the good reactor
operator knows there arc crosschecks to insure against instrument errors. An
example is that a faulty p1-1 reading can be detected by watching reaction

temperatures (a low p11 should be ;;ecompanied by a low temperature).
Pump pressures and valve positions are good crosschecks on flow
instruments.
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Shift
duties
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A neutraliser operator should check se%cral samples per shift \ 1111 ,I

laboratory type pll instrument. 'Ms will allow 111111 to 11.0e confidence in the

pll meter installed in the process. These inett.rs are subject to Irt.uut.it
failure. Specific gravities of samples are often used to iletcrlllii
concentrations of the reacted fluid.

Sampling of many reacted materials calk for special precautions because

the reaction solution solidifies in the sample lines. Usually these sample

points are supplied with two valves with a steam connection between the
valves. The operator opens valve No. I and No. 2 to steam through the
sample point discharge. lie then shuts valve No. 2 and opens valve No. 3 to

allow steaming into the process line. Closing valve No. I amt Opening valve

No. 2 allows the samp.:c to flow.

Proczss flow Steam

Of course the good operator observes normal sampling precautions of
allowing sufficient flow to flush out the sample line before he catches the
sample. Also he wears eye protection and protective gloves.

6

Always look for leaks when checking the reaction equipment. Pump
pickings, valve stems and sample points are frequent leak points.

Many times pump pickings are water cooled. Failure to keep the water
flowing can burn the packing out within a few hours of operation. Too much
water will leak into the process fluid and dilute it. Pump seals (used in place
of packing) also are often water cooled and need attention.

Neutralizers often have a water seal on the gas vent. The operator must
restore this water seal when pressure surges cause it to blow. Observation of
the vent stack will tell an operator when the seal is blown: so will the reactor
pressure.
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l he operator should check the now of cooiant to and iron) the cooling

system associated with the reactor several times during the shut.

Vibration of the reactor during operation can indieatc ;I broken ammonia

spargcr. The reactor should he shut down for repairs when this happens.

The operator should he alert for ammonia leaks as he makes trips through

the plant. Ammonia's distinct odor makes its detection easy.

Pressure drops across entrainment separators and flows of fluid from the

separator should he checked each shift (if the entrainment separator is inside

the top of the reaction vessel the fluid flow cannot be checked I. Increased

pressure drop indicates stoppages and decreased pressure drop indicates a

damaged separator.

Some fluids from reactors solidify easily. Control valves often become

stopped with these fluids. Provisions to steam the line ate usually supplied.

but even playing steam on the outside of the valve may clear the stoppage.

The operator usually becomes aware of these stoppages when his reactor

level begins to rise even though the valve is open to a position that should

prevent this from happening (sometimes the level instrument can be faulty).

Reactor operators (like all other operators) should leave their area clean at

the end of the shift.

Startup is a time when any good operator's skill is most apparent. This is

particularly true of the neutralizer operator. The violence of the
neutralization reaction can become dangerous if the operatOr tries to add
ammonia rapidly to a large quantity of acid. Heavy vibration of the
neutralizer and building steel certainly indicates poor operation.

The necessity of having enough liquid pool to cover the openings in the

ammonia spargcr causes this problem. One answer is to start the reaction

with an ammonia water solution in the reactor.. Another answer is to add
ammonia very slowly.

Another start-up problem occurs in neutralizers if a steam purge is not
applied to the ammonia sparger when the neutralizer is shut down and again
when it is started up. Solution will back up into the sparger and cause
stoppages.
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7

When the reactor is off all instruments should he checked to see they iero

properly.

Occasionally the reaction vessel should he checked for corro-,ive damage,

The sparer in a neutralizer is particularly vulnerable to corrosion (special

materials of construction are often used for sparger fabrication 1.

Protection of catalyst. especially when not in operation. is important in

those reactors that require catalyst. Catalyst may become ineffective
(catalyst poisoning) if dirt or some metals come in intact with it. It is the

operator's duty to keep this from happening.

8

Safety The major danger with reactors is losing control of the process and
allowing reactions to become dangerously violent. Stopping the flow of
reactants will stop the reaction if this should happen.

Prerentire

maintenance

198

Sprays and drips of acid are possible hazards. Sampling must be done with

proper care and using protective equipment.

Dangers of moving equipment are present at pumps, control valves. and

agitators.

Surface temperatures of reaction vessels are onletirnes hot enough to
cause injury if touched.

Explosive mixtures of air and ammonia must be avoided in some reactors

during startup. The nitric acid converter is an example.

9

Replacement of the pump packing when it is needed prevents lost
operating time. The experienced operator can tell by the position of a
packing gland when the packing should be replaced.

Regular corrosion inspections of spargers and of the interior of reaction

vessels by both operators and maintenance people is desirable. Pressure
reactors should be hydrostatically tested on a predetermined schedule.



Operating

question

10

Chemical composition of the fertilizers are often determined where'.' (In
the reactor!

What two feed materials are brought together in a neutralization reaction'?
(Acids and ammonia I

A catalyst promotes reaction but does not enter into the reiction. (True)

Spargers are used to give intimate con tact or provide retention time'?
(Contact)

All reactors operate under high pressures. (False Some do and some
don't

A nitric acid converter can be considered to be a reactor. (True)

Digestion reactions. where acids dissolve phosphate rock. are not very
common in the fertilizer industry. (False Superphosphate and nitric
phosphate processes ti,:e digestion reactions.)

Neutralization reactions are used to produce one kind or numerous kinds
of fertilizers? (Numerous kinds)

What is the most common method of control used in neutralization
reactors? (pH)

Heat is taken up or released by neutralization reactions? (Released)

The term staged reactors refers to several reactors each doing a part of the
reaction. (True)

Instruments are important or not very important to reactor operators?
(Important)

Instruments are always correct. (False)

Neutralizer operators often sample to check what? (pH Also specific
gravities less frequently)

If the seal on the vent stack of a reactor is blown there will be a dense
stack discharge or very little stack discharge? (Dense)

199



Luck of vibration of the neutralizer during the startup is a mark of a good
operator. (True)

11. the entrainment separator is corroded away. the pressure drop will
increase or decrease? (Decrease )

You should turn purge steam into the ammonia sparger for what reason?

In keep solution from backing up in the sparger and solidifying)

The major danger with reactors is losing control of 'he 'Action. (True)

How can you regain contra! of the reaction? (Stop the flow of reactants)

11

Slides This slide shows an ammonia sparger in place in a neutralizer.

This shows a combustion chamber (reactor) of a phosphoric acid unit.
(Approximately 1 0 tons per hour production)

fhis slide shows a liquid fertilizer reactor. (4 different fertilizers
approximately 20 tons per hour production)
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Chapter 21: CONCENTRATION EQUIPMENT

WHAT TO DO WHAT TO SAY

1

Introchretion Usually concentrators are considered to be equipment which is designed
to remove water from a liquid. The resulting liquor considered to be more
concentrated. It has the same amount of the desired material. but less water
to dilute or weaken the desired material.

Equipment that concentrates solids is not normally classified as

concentrators. However, (chapter 11) and centrifuges (chapter 17) are
concentrators when the solids are the desirable material in the separation.
Removal of the liquid increases the concentration of the solids. Increased
concentration of the liquid is negligible since normally the amount of solids
in the original solution is small.

Settling devices or clarifiers also act as concentrators of solids when the
solids are the desirable product, Since these devices are not discussed
elsewhere in this course, they will be discussed briefly in this session.

Concentrators ",at remove water from liquor usually do the job by
evaporation. A st ld or lake can be used to illustrate evaporation. Over a
period of time the air which is in contact with the surface of the pond will
take up water. This reduces the size of the pond and makes the water saltier
and saltier (more concentrated). Hot sunshine or wind speeds this
evaporation procedure.

A pond can also be used to concentrate. when it holds a liquid long enough
to let solids settle out, and the settled solids are then reclaimed for use.

Many chemical operations actually concentrate; for example, drying
makes the fertilizer slightly more concentrated. Nodulizing concentrates the
furnace feed material slightly by driving off volatile materials. However, a

process I-. considered to concentrate only when large quantities of the
material to be removed are present in the feed material.
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2

Some examples of concentrating in the fertilizer industry:
I. Concentration of fertilizer solutions for sale or for feed to granulation

processes.
2. Washing of phosphate sand to increase the phosphate content.
3. Flotation to concentrate powdery Florida pebble.
4. Concentrating wet process phosphoric acid to wet process

superphosphorie acid.
5. Settling of phosphorus from sludge.
6. Pollution recovery systems such as clarification to recover phosphate

solids from cooling water.

3

Liquid Concentrators for removing water from liquids do the job by vaporizing
concentrators the water. The liquor is heated to change the water to a vapor and some

means of removing the water is supplied.

Sketch On

blackboard
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Two primary reasons for concentrating are: (1) to make the process work
or to reduce the size of process equipment required; and (2) to reduce the
requirement for drying solids since this is an expensive process.

Frequently the concentrator is operated at a vaL .Ium because the water
can be changed to a vapor at a lower temperature when it is in a vacuum. As
an example, this change takes place at 212°F. at atmospheric pressure as
compared to only 161° F. at 9.9 inches of mercury absolute pressure (20
inches of mercury vacuum).

This is one typical concentrator for fertilizer solutions.

Steam jet Steam

(Item 3)

Entrainment
separator

Feed

in

Condenser

Water Vent

72-1

Steam
trap

Concentrator j1
(Item 1)

Pump

Condensate
Heat
exchanger

Concentrated
(Item 2) liquor

discharge
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The concentrator vessel (item 1) con tams a pool of the liquor to be
concentrated. Evaporation (water removal( from the pool is related to the
Stiff:ACC area of the liquid pool. More evaporation is obtained with a bigger
surface area.

Steam in the shell of a shell and tube heat exchamter (item 2 I located on
the circulation legit supplies the beat required.. pump is used for circulation

to give more uniform heating of the liquor and better heat transfer in the
heat exchantt.cr.

Vacuum is applied to the liquid surface to redu,:c the t.mperature needed.

Water that has been vaporized is removed by the steam jt vacuum ejector
(item 31 that creates the vacuum in the evaporator.

The concentration of the product liquor depends on five things:
I. Concentration of the feed liquor.
2. Temperature of the liquid pool.
3. Vacuum above the :iquid pool.
4. Feed rate to the concentrator.

S. Draw-off rate from the concentrator.

4

Other types of concentrators take advantage of the principle that liquids
evaporate faster when a thin film of the liquid is spread over a hot metal
surface.

One concentrator of this type is the falling film evaporator.

Vent

Feed in

Steam .map

Tubes
(Item 2)

Concentrated liquid

P-1 (-CDIt) C:)

Sprays
(Item 1)

Condensate
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This type evaporator has a spray system ( item 1 or a dIstrihtliOr that
causes the liquor to flow down the walls of the tubes (item 2). Such a flow
givc thin laver of the liquor on a large area of metal surface. Heat (steam }

in the Shell is Supplied to the outer surface of the tubes.

Wiped film evaporators apply the same principle film
evaporators. The major difference is that the wipinz action sLipplics a thinner

film than the flowing liquid in the tubes of the falling film evaporator. These

thin film evaporators have an advantage with those products which degrade
rapidly when they are heated.

One use of submerged combustion evaporators is the concentration of
wet-process acids.

Burner
(Item 1)

iced in
MII41010 Downcomer tube

(Item 2)

Liquid

CorIcentrated liquid

These evaporators have a gas burner (itm I ) to supply heat. The hot
combustion gases from the burner are directed below the surface of the
liquid pool by a tube (item 2).

The hot gases bubble through and heat the pool of ails are
normally used to remove the hot L: ni the water that is Jed.

5
Settling devices for the concentration of solids may be nothing more than

a tank or pond where the liquid is allowed to stay long enough for the solids
to settle. The solids are then recovered for reuse.
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ClanfierN are an adaptation of Nettling tanks. They are lane dumeter-
%ertical eyiinder.. Every effort k made to avoid agitation of the

Clarified
liquor.4.
discharge

Feed

trough

Solids out

A large rotating rake and paddle device gently moves the collected solids
to a central discharr,2. The rake rotates very slowly to avoid resuspending the
solids.

The feed to the clarifier is distributed to avoid any stirring action. Also
the clear liquid discharges through many saw- toothed openings around the
outer edge of the clarifier. These many small discharge openings keep light
solids from being carried out in the discharge.

Quite often materials (flocculants) which speed up the rate of solids
settling are added to the liquid being clarified. These settling agents usually
work by sticking several particles together. The large heavies particles
formed in this manner settle faster.

6

Operating The operator has to depend on instruments to control most concentration
duties processes. He must know the desired operating conditions (temperature,

pressure, level, flow, etc.) and use his instruments to maintain these
conditions. As usual, the good operator knows what conditions to
crosscheck to confirm that instrument readings are right. (For instance two
temperatures in the liquid pool should be the same.)

Steam is usually used at a high rate to provide the heat required to
evaporate water to concentrate the liquor. The good operator keeps a close.
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wdtch on the operation of the steam traps since much inor., .:an be wasted
by blowing live steam through the traps.

Since evaporators are Such large user!, of steam. a measurement of the
steam flow is often provided. Of course. watching this flow is the best
indication of whether the steam traps are doing their job.

Concentrated liquor results in many stoppages and for this reason the
operator must he alert for changes in level or loss of flow or other indicators
of stoppage.

Many times stoppages result from cooling of the concentrated liquor. To
prevent this the operator heats the lines before starting a S011111011 flow, and
he blows the lines clear with air or steam after they have been used. lie also
has steam tracers or steam jackets kept in good operating condition.

7
SNP All operating conditions must be checked frequently *,hroughout the shift.
duties The formation of crystals (salting) in the evaporator can occur when the

proper operating conditions arc not maintained. A product of the wrong
concentration is another result of poor operation.

206

Cooling water flow to pump pickings or seals is important because of the
hot solutions handled. Proper packing adjustment should be checked each
shift to see that any solution leaks are stopped.

Solution circulation must be maintained. In some cases sight glasses are
provided so the operator can actually see the circulation. Temperatures,
flows, or pump pressures are other circulation indicators.

If the entrainment separator is outside the evaporator vessel, the operator
should check the entrainment drainage several times each shift. He should
also check the vent to see there is no rain from the vent (loss of liquid
entrainment).

Sampling of feed and product solution is sometimes desirable to insure
proper operation. Maintaining proper conditions is sufficient assurance in
many processes.

An alert operator keeps a close watch on solution levels because of the
possibility of stoppages in solution lines. times the good operator sees
a steady change in the level that should not be occurring. Quick action in
steaming out line stoppages can avoid plant delays.
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(.1,Anlier operator, should iluinp r.guiar ,e1,1...,1;11,., 1,,

overloads on the rake drin,. Sonic solids he left in
pumping to u-,,Lirc. that 11:e solid, p. up

dr-

Vacuum ejectors inu,t be ,...he,..ked seeral lime, per ,!lift to he silk: th,..
proper steam and water pressure is being a lied.

8
Occasion::11 leak occurs on vacuum equipment a-d make, it imrossible
1-,eep the proper pressure. Vacuum leaks are difficult to Inid.

persistent operator with masking tape and a soap solution will check flanges.
pipe connections, and welds until he finds the leak.

Another occasional problem is weak solution even when all operating
conditions are right including the proper strength feed solution. his can
happen if there is a steam leak into the liquor. Usually the equipment has to
be shut down and the heat exchanger pressure tested to determine if this is
the trouble.

9
Safety Some nitrogen ,utions are explosive at elevated temperatures and high

concentrations. Pools of such liquids are .usually kept to very snr :'I volumes.

Concentrating in general is not very hazardous. Pumps or agitators present
slight moving equipment hazards. Steam or solution leaks can cause burns.

Sampling many concentrated solutions requires protective equipment and
care.

10

Preventive Distributors and spray equipment should be checked whenever the
maintenance evaporator is open. Pomp packings and mechanical seals should be inspected

during down times. Experienced operators can tell by looking when a pump
packing should be repacked.

Questions
11

What is usually removed from the liquid to increase its concentration?
(Water)
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,2-11ed or (

CL:riricrs con,',...ntrators s011ds :17.2 :Or 1;-,C.

i

Use Of concentrated solution in a granulation process will reduce the Nile
of the dryer required. (True It will also usually reduce the amount of
roc cic required. This allows the use of smaller. cheaper equipment

Vactilnil increases or decreases the temperature required for evaporation
( Decreases)

More surface arc, of the liquid pool gives wore or /ess evaporation?
(More)

Falling film and wiped film evaporators both take advantage of increased
evaporation from a thin layer of liquid. (True)

What is an evaporator called that discharges hot air From a burner
underneath the surface of a liquid pool? (Submerged combustion)

What do flocculants do? (Speed up settling by sticking several small
particles together)

Use of too much what is probably the most costly operator error in
evaporation? (Steam)

Concentrated solution lines are often steam traced. Why? (True - To
prevent cooling which solidifies the solution)

What is usually indicated by a rapid increase in the concentrator level? (A
stoppage in the discharge line)

12

Slides Slide No. 1 is a picture of the circulation inside a vacuum evaporator.

Slide No. 2 is a stean-, ejector and its condenser. They are used to pull the
v,:tcitunt on an evaporator. Water removed from the liquor is condensed in
mis system.

Slide No. .3 is a ctarifier in operation to settle phosphorus containing solids

from cooling water used in phosphorus condensers. This recovery system is
primarily to prevent stream pollution, but the solids recovered are valuable.

208



22 REFRiuLRATION EQUIPMENT

AT TO 1)0 \\11AT 10 S

ti(111

Sketch on
blact board

1

Aetually defuution; of refrigeranon could he gi%cn. but spcciticali
it is the process of removing heat from a sp...ice or substance to reduee
temperature and transfer that heat to another space or substance.

Before tli advent of mechanical refrigeration. .vas cooled by storing
it in semiporous earthenware .jugs so water coul,': seep through and
evaporate. The evaporation c;irried away the heat and cooled the water.

Also. heat was removed by the use of ice in or around the substance to he

cooled. The heat of the sub-T.111Ce was absorbed by the melting ice.

As technology improved in many areas of anufacturing, increasing
demands were made on the ability to re1110Ve o: illate large quantities of
heat. Hence, a mechanical means of refrigeration evoked.

2

Mechanical refrigeration is possible because of volatile liluids under

certain conditions will boil at low temperatures and in the process ;,hsorb
heat from surrounding objects.

Insulation

316/1

Atmospheric
pressure
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_Ind no boiling
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tnl -.nlieric. iiine ,:ommen,:e hi eh 1,1wer 11.1e "..,,Inper.n nue 01 IL'
Li 10 I 11.1;.:`

..:11.ipproJ.,.:11 this temper:our;

his :ipplicAtion tit retrigeration utillied in se% cr-,1 lertn:/
production. particularly in the anunom,..:, plant. but not to the e \ten! 01
reducing rat 1.11_:, to -2s 1:, 13v till 11st: ()1 accurate pressure
instrumentation, temperatures can he adjusted to anv temperature de,ired.

3

there is a limit the amount of refrigeration ht this

method. other methods of obtaining iefrigeration must he utilised. !iv tIlt
addition of a compressor. a condenser. .and an evaporator, closed IN

formed in which the refrigerant can be reused.

Evaporator
(cooling coils)

Refrigerated
box Condenser

Expansion
valve Receiver ,

Refrii,r.rant

Cooling
water

Out

Cooling
via :e r

I n

The refrigerant flows from the expansion valve through th- evaporator
(cooling coil) where it abs )rbs heat and becorms a gas. From the evaporator
the gas flows to the compressor where the pressure on the system is

increased.

The compressor discharges into the condenser which are usually air-
or water-cooled and serve tu remove the heat accumulated in the evaporator.
As the heat is removed, the gas returns to the liquid state and is collected in
the receiver.
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4
Crinpressors are used Sor onk to

reuse.

MjnY :,\

I 1,.2.Zi

Gas
.Sketc II Oil

1)1th kboard in

5

Recipro,ating

Compressed
gas out

A reciprocating cornpr:ssv: consists of one or more piston cylinder
combinations. The piston moves in a hack and forth motion to draw gas into
the cylinder on one stroke z,nd to compress and discharge it to the condenser
on the return stroke.

6

A centrifugal compressor has a single
or multistage high-speed impeller to set up
enough centrifugal force within a circular

Sketch on casing to raise the pressure to the point
blackboard where condensation takes place.

Compressed
gas out

Centrifugal

Impeller
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Condensing water

Distribution ring

Purge
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Drain Th

Wat:r b-0 X

Refrigerant
vapor

Liquid
irefrigerant

414=1
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I *et, p

Water overflow

3

Vet tical shell-and-tube condenser

Double-pipe
44 condenser
Out

Purge valve

Equalizer

Receiver

.4 Oil drain

Condensing
water

in

Double-pipe condenser has on continuous loop, with
retrigerant on outside, cooling water on inside.
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9

The evaporator is that part of the system where the liquid refrigerant is

changed into a gas by the absorption of heat.

evaporators are classified according to the type liquid feed as -dry- or
"Flooded- evaporators.

A Flooded evaporator is arranged with a tank or large space above the coil
so that the coil is submerged in the refrigerant.

Product
in

/-01. Suction gas

Product
out

Gas-liquid separation area

Liquid distributor Refrigerant liquid

Typical flooded-shell and tube evaporator

The dry evaporator has a control device that admits only enough liquid
refrigerant to be completely evaporated by the time it reaches the outlet
coil.

Suction to
compressor

This part of coil
does most cooling

Bulb

Evaporator
coil

Thermostatic
expansion valve

tLiquid line
from receiver

Prime-surface evaporator coil is bare pipe or tubing

10

The uses of refrigeration in the fertilizer industry are many and varied.
Some of these include:

I. The removal of heat from solids by using refrigerated air instead of air
at ambient temperature to increase the capacity of the cooling vessel.

2. The addition of liquid ammonia direct to a react;on vessel to supply
nitrogen for the product and cooling by the excess ammonia flashed off.
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3. Dehumidification purposes in fertilizer Ntomgc areas.

-4. Storage of ,..y_aseous ray. materials as liquids by lowering the tcmpL:1 attire

to the condensation point. Examples methane. propane. butane and
ammonia.

5. Electric motors are often cooled to increase power and prevent
overloads.

6. Removal of moisture to provide dry air for instrumentation.

11

Refrigeration equipment in a fertilizer plant must be kept under close
observation. Erratic operation or varying production rates in areas where
refrigeration is required can alter stable operating conditions quickly.

Sonic points at which changes in pressure or temperature might he
indicative of potential upsets in the system are:

I. Compressor suction-- A high temperature expands the gas and reduces
the amount of gas sent to the condenser, thus reducing the cooling capacity
of the system. If the temperature were sufficiently high, damage to the
compressor could result.

Low suction pressure could allow liquid refrigerant to reach the

compressor where it could also do damage. Frost on the suction line may
indicate low suction pressure.

2. compressor dischargeExcessively high temperature could indicate
insufficient cooling water through the cylinder jackets.

Pressure above the normal range indicates inefficient operating conditions
such as lack of cooling water, water that is too warm or excessive amounts of
non-condensable gases in the system. It also shows when condensing surfaces

are scaly or dirty.

12

If filters are used in the system, inspect them frequently and replace
before they become obstructed with dust.

The coils of the condenser and evaporator occasionally need cleaning. Use
a soft brush or vacuum cleaner on the finned-type coil.

Sometimes pressUrized air or water in the opposite direction of the system
flow can be used. Wire brushes are suitable for cleaning water-cooled
condensers.



Lubrication

Stress this
fact

Note unusual noises or vihr.itions in oper:iting equipment.

Be familiar \vith how; the teiriperature of a critical area feels to the hand.
Potential trouble can often he located this way: for e\arnplk... a leaking
suction valve will cause the cylinder head to he hotter than normal.

13

Frequent checks should he made on the compressor for all y indication 01
overheating of hearings and cylinders. particularly alter maintenance or
repair work.

"the proper oil level should be maintained in the crankcase at all times.
Any unusual accumulation or consumption of oil should he reported
immediately.

Be sure the forced-feed lubricating system is operating satisfactorily and
oil pressure is sufficiently high.

Control oil temperature to the recommendations of the manufacture

Maintain the proper level in the receiver (refrigerant reservoir).

Purge inerts (non-condensable gases) from the condenser and receiver as

necessary.

14

Some of the dangers to be concerned with are (1) explosions, (2) fires,
and (3) toxic effects from the gases used in refrigeration system.

These hazards can result from ruptured lines, leaking connections. or
damaged compressors.

If such an event occurs, it is the operator's responsibility to shut down the
equipment and isolate the damaged area by closing valves as rapidly as
possible.

The operator should wear an appropriate gas mask while performing these
operations.
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Precaution!, to he taken before making any repair, in the system:
1. Tag switch or control valve of electric motor-driven or power-operated

equipment so it will not be started while repairs are being made.

2. Before any part of the system is opened. be sure the pressure has been
relieved.

If in question. test atmospnere for explosive conditons.
4. Wear or at least have available the proper type of gas mask.

Purge that part of the system which has been opened to the

atmosphere before placing in service again.

h. When closing valves or installing blanks. don't trap liquids in an
isolated line or vessel. Pressure can increase to the point where the line or
vessel will rupture.

16

What is mechanical refrigeration? (Cooling or transfer of heat by means of
equipment such as compressors, condensers, evaporators, etc.)

What type of liquids are used for refrigerants? (Volatile liquids liquids

with low boiling points)

Name one way to control the temperature of a substance being cooled.
(By adjusting the pressure of the refrigerant to produce the desired
temperature?

What is the purpose of the compressor in the refrigeration system?
save the expanded gas for reuse by increasing the pressure on the gas to make
condensation possible)

What is the dual purpose of the condenser? (To remove tlie heat from the
system and convert the refrigerant vapor to a liquid)

What is the .purpose of the evaporator? (To absorb the heat in the area
where cooling is required)

17

Slides This slide shows a complete refrigeration unit.

216

The second slide shows frosting on the compressor suction line. Frosting
usually indicates low suction pressure.
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Chapter 23: PREVENTIVE MAINTENANCE

WHAT TO DO WHAT TO SAY

Introduction

List on
blackboard

1

The cost of industrial maintenance is an increasingly important one in
fertilizer plant operations.

In many companies maintenance has been and still is considered a
necessary evil that must be tolerated.

This attitude causes a downgrading of maintenance functions 1:ading to:
1. Excessive machine breakdowns

2. Frequent emergency work
3. Domination of maintenance by production
4. Lack of an equipment replacement program
5. Insufficient preventive maintenance
6. No planned selection of maintenance supervisors and managers
7. Inadequate training of maintenance personnel
8. Poor shop facilities

The principles and practices which have been used and proved in
production have not often been extended to maintenance.

The fact that few or none of the following procedures are regularly
employed in fertilizer plants indicate the lack of management techniques in
maintenance:

List on 1. Organization planning
blackboard 2. Written procedures

3. Performance measurement
4. Planning and scheduling
5. Training programs
6. Motivation techniques
7. Cost controls

2

Recent years have witnessed an increasing awareness of the large

contribution which maintenance labor makes to the total cost of doing
business.
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List on
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ls plants become more iiiitomatiL.. there k a ,...ontinucd shin of .; orkloAl
from the direct labor iors:e to the rinintenan,:e Libor fore:.

In order to stay competitive. plants have to place more and mo-;-,-....(fort on
controlling these costs.

One method of doing this is the pre' clime maintenance prol/ram.

Preventive maintenance is

3

the planned maintenance
equipment resulting front periodic inspections.

of plant and

Its purpose is to minimize breakdowns and excessive wear and tear
resulting from neglect.

In a way, we could call preventive maintenance, productive maintenance
since its purpose is to avoid breakdowns and prevent excessive wear of
equipment.

Properly conducted preventive maintenance is a cost-reduction tool.

4

The objectives of a preventive maintenance program are:
I. Reduce production downtime
2. Better conservation of machinery and equipment
3. Reduced overtime cost
4. Fewer large-scale repairs
5. Reduced cost of repairs
6. Reduced products that do not moot specification
7. Identification and replacement of equipment with excessive

maintenance costs
8. Improved safety conditions

5
Operating a Starting a successful preventive maintenance program may require from
program several months to several years.

First there must be an accumulation of historical repair data for
machinery and equipment.
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An an,tlysis of past troubles will reveal whether correetic 111;1111it.'11.ilh:e

needed.

It will also give an indication of the inspection frequency required to
minimize repair.

6

For a preventive maintenance program to work. a maintenance request or
work order must be written to Cover all repair work.

It is from this work order that records are kept, schedules are made. and
priorities are established.

The greatest amount of these orders should come from maintenance
control activity as a result of scheduled maintenance inspections.

TvA F D 8243 9 69 MAINTENANCE ORDER No.
Job
Scope Aral Na

EQU,P
No

Ref

Reason' J6,1, n Pr.

E,I film

A,t.al NH

A,t,a1 CaL-ar E.

Aqua' Tots

0 .R.Inator Date Au.n,rec Date Cood ',etc, Cale f 1 H, .n5
MH Est I' o,sTools 5 Eau oment R

Mss
ep d I L C SKI Job Stems M.H

L C Mti

EI_T 11 1 ____I

Planned. (Completed. I

Date Date
Accepted i Hold Close out or I Closed

Date Unvo,chered P O.'S
Out:

Date

SAMPLE OF A MAINTENANCE WORK ORDER

7

Prior to starting the preventive maintenance program each item of
equipment and machinery should be surveyed to determine the inspection
and lubrication requirements on a daily, weekly, monthly, quarterly,
semi-annual, or annual basis. The survey should also include estimate of
the frequency for complete overhauls.

at 711
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I1 tmt ,t 1.(luirni,11 may be of a or spe,laiire,.1 nature
inspe( ti)is

Explain the
inspection
check sheet

Outline

briejll on
blackboard

220

A general inspection is usually made of basic equipment using ;1

pre-established check list.

the inspection cycle is determined by the part that is most likely to .!..1.0.e

trouble. The inspection is scheduled so that the part gill he repaired to aN old

shutting down the machine.

Establishing proper inspection frequencies is a matter of experience.

A small amount of production downtime may prove to he the economic
level. -Luis slay be better than over maintaining with high maintenance costs.

9

Specialized inspection is used in larger plants.

Parts of the equipment which have long life are inspected less frequently.

With special diagnostic equipment, the exact condition of the machinery by
means of on-stream test are made and the equipment is shut down for repairs
only when it is necessary.

10

One of the most important aids to a good preventive maintenance
program is the inspection check sheet or report.

This sheet will list the important features of the equipment which requires
inspection.

From this sheet the maintenance control section will issue the necessary
maintenance requests or shop orders.

The check sheet also provides a reminder to the inspector on what to
check so that nothing will be overlooked.
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BELT CONVEYOR t LI KEY
INSPECTION REPORT

DATE

CONVEYOR NUMBER

LOAD FALLING CENTRAL ON 13E LT

ALL ROLLS TURNING FREELY

ALL ROLLS PROPERLY SEATED .AND HELD IN
BRACKETS

ACCUMULATION OF NIATERIAL UNDER ROLLS

BUILDUP OF MATERIAL ON RLTUR','.; BEET ROLLS

LUBRICATION LINES AND FITTINGS

BEARINGS AND SEALS LUBRICATED

BEARINGS RUNNING HOT

CHECK SPEED REDUCER FOR PROPER OIL LEVEL. DO
NOT CHECK OIL LEVEL WHEN UNIT IS RUNNINC

CHECK SPEED REDUCER AND SEALS FOR OIL
LEAKAGE-BREATHER PLUG OPEN?

CHECK SPEED REDUCER FOR OVERHEATING

CHECK V-BELTS AND SHEAVES FOR PROPER SLACK
AND ALIGNMENT

SKIRT BOARDS PROPERLY ADJUSTED

TAIL SKIRTS PROPERLY ('UT AND ADJUSTED

CHECK BELT SCRAPER FOR WEAR

REMARKS:

3176 INSPECTOR
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11

Scheduling the preventive mainte nance inspections and Ter.:1r,

done manually or %\ ith electronic data processinp.

Preparation of the pre% :time in.untenance N,..11:dulc for any go.,

()Li can see. requires close coordination with production saedulinr.

The selection of the preventie minntenance inspector is an important part
of the program.

While the inspector will not make the repairs he notes ;_ beim: required. it
is helpful if he has the ability. for then he will recognize the need and what is

involved in making the repair.

The number of inspectors will change from plant to plant depending on
the frequency or inspections. size of the plant. and equipment coming under

the plan.

In sonic cases. critical items will want to be verified by re- inspection.

12

Lubrication is an integral part of the preventive maintenance program. It
will be covered in more detail in chapter 24.

In many plants. this important work is assumed by no one.

In some cases the major emphasis has been placed on using fewer kinds of

oils and greases. rather than on determining the proper lubricants, and seeing

that they are regularly applied.

Most of the major oil companies will assist in setting up a lubrication
program.

13

As soon as the preventive maintenance program is in operation, steps
should be undertaken to obtain maximum benefit from it.

Substantial savings can be made by concentrating maintenance and design

on, say the top five to ten machines, that cost the greatest amount of money

to keep in repair.
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14

An impo,tint part Or ti1C preventive maintenance program. 101}L'il some do
not take advantag,2 ot. is the planned procurement of maainer.
and equipment that has been designed to mininnic maintenance. and Inoc
ma \ imum operating lift!.

At least once each year the preventive maintenance program should he
1.0 iCWC(1 and deficiencies noted and corrected.

The necessity :or continuous observation and alertness 11,.1:1 ever be present
with or without the annual review.

While preventive maintenance is not a cure-all. the timely repair of
equipmer t and machinery %vill prevent many cosily hreakdown;.

15
Sci t y Safety should never he neglected in tilt: preventive maintenance program.

This should apply to the inspection as well as repairs.

Qiic.s/ioas

The maintenance inspection report and work order can be used to caution
repairmen if sonic defect is known that might cause an injury during repair.

16
Why have a preventive maintenance program? (Purpose is to prevent

breakdowns and to reduce cost)

Why should an equipment and machinery survey be made before starting
the preventive maintenance program'? (To dt'termine the condition of the
equipment and how often the inspection and lubrication should be done)

What &Wit-nines the frequency of inspections? (It is determined by how
long the equipment will last. Equipment having a long life does not have to
be inspected as often as an item with a short life.)
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Introilni

(11,tricr LUBRICATION

1

Lubrication is the reducing of frictional resist:11We that occurs at the

surface of two solids when they arc forced to slide over each other.
Lubrication is an essential feature of all modern machinery and has been
throughout the ages.

The first authenticated use of lubricants is found in the relics of ancient
Egypt. The science of lubrication. as we understand it today. is less than one
hundred years old.

The lubricant separates the two solids with a thin film so that their
,S7res.s resistance to motion is much less. In a properly lubricated system, the
this resistance to motion comes mainly from the shearing action of the lubricant

film itself, and not from the two solid surfaces rubbing against each other.
This is why it is important that the correct lubricant be used for the specific
condition.

List on
blackboard

How to set

up a program

A good lubricant must:
Have a high oiliness (even as a thin film due to low speed. heavy load.

or intermittent action).
2. Be chemically stable in the presence of heat and moisture.
3. Have a minimum tendency to foam.
4. Be near neutral so that oil will not attack highly polished metal

surfaces.

2

In establishing a lubrication program, it is necessary to survey the
equipment to determine the proper lubricants and lubrication frequency.
Most major oil companies will cooperate in making such a survey and will
provide a lubrication manual for the plant.

After the survey, their recommendations will help in determining the
number of different lubricants to be used. Usually eight or ten types will be
sufficient for most plant needs.
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3

After the survey is completed. the lubricant number specified by the oil
company and the plant nurnt.:(- should be shown so that there will he no
mistakes.

Write on Plant Num be r Ma nu RI ref s Number
blackboard I Pacemaker Oil #3

Pacemaker Oil #5
3 Pacemaker Oil #7
4 Pacemaker Oil 48

If the plant should get a new supplier, the list would have to be changed
to show his products.

4

From the recommendations of the oil company, or the manufacturer, a
lubrication manual can be developed which will include all the information
as to when to lubricate and what lubricant to use.

(Review the major points of the attached sheets for lubrication of a belt
conveyor.)

5

The lubricating schedule can be accomplished by means of a daily,
weekly, or monthly lubrication check sheet.

The most convenient way to analyze work associated with the schedule is

by the number of minutes required to perform each lubrication. From these
standards, a lubrication check sheet can be assembled.

(Review the attached lubrication check sheet with the class.)

ATTACHMENT-BELT CONVEYORS

SHAFT-KING SPEED REDUCTION DRIVES

Oil Leakage

Improper lubrication or loosening of housing screws may result in oil
leakage. Leakage may normally be eliminated without disassembly of the
unit or removal of the unit from the drive shaft. A few simple rules for
correction of leakage should be followed.

225
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For Oil Leakage Through Seals: See chart and service manual.

For Oil Leakage From Housing: Lcak:uy
usually caused by loosening of the
reversing conditions. Periodic 'tigI7
condition.

Operating Temperature
See chart and service manual.

housing screw locations is
machine vibration or
...ws will relieve this

Repairs

See chart and read service manual before dismounting reduction unit from
shaft and starting repairs.

CAUTION: DO NOT LOOSEN SLOTTED-HEAD SCREW IN LOCKING
NUT

Lubrication
All Shaft-King Units have been designed for splash lubrication of gears,

pinions and anti-friction bearings. Therefore, grease or other non-fluid
lubricants must not be used.

Fill to lowest overflow plug with specified oil.

Oil Company
Pure Oil Company
Shell Oil Company
Texaco, Inc.
TVA Code

Surrounding Temperature

AGMA #2 15-60° F
Purepale (C) Hvy. Med.
Vitrea Oil 38 (J)
Regal PC (G) R&O
LEPRG-2

AGMA #3 50-125° F
Purepale (G) Hvy.
Vitrea Oil 41 (J)
Regal F (F) R&O
LEPRG-3

Flush after first 100 operating hours. Fill with new oil. In normal service
change oil every 2500 hours or at least semi-annually. In severe service
change oil every 1 or 3 months.

Bearings

Lubricate plain bearings weekly and anti-friction bearings every three
months. Use TVA GP-1 Grease.

FALK SPEED REDUCER

After First Month's Service
Drain all oil and thoroughly flush out unit. Add fresh oil.

Z.j1; 81_



Periodicallj.

Check oil level when gears are at rest. Add oil if needed. Do not fill above
mark indicated on the dip stick for leakage or undue heating may occur.

Epery Si.v AlonthsSerrice as Follows:
ReducerChange oil every six months or every 2401, hours of operation.

whichever occurs first. It is not necessary to dismantle the reducer: just
drain. flush and refill.

Ambient Temperature
Oil Company 15-60° F

Shell Oil Company Te llus Oil 41
Pure Oil Company Purepale Heavy
Texaco.. Inc. Regal Oil PE (R&O)
TVA Code No. LEPRG-3

50-125 ° F
Tellus Oil 72
Purepale Special Heavy
Regal Oil G (R &0)
LEPRG-4

CouplingsLubricate Falk Stec lflex coupling when servicing the reducer,
or at least once a year as explained in the coupling manual.

Use one of the following greases:

Pure Oil Company Paco Fibre Grease No. 2
Shell Oil Company Alvania Grease No. 2
Texaco, Inc. Marfax Heavy Duty No. 2
TVA Code GP-1

SealsPeriodically or at least every six months or 2500 hours of
operation, purge contaminated grease from seals by pumping fresh grease
through the seal until it flows out of the bottom pipe plug hole. (Remove
plug before purging.)

Use one of the following greases:

Pure Oil Company

Shell Oil Company

Texaco, Inc.

TVA Code

Paco Fibre Grease No. 2

Alvania Grease No. 2

Marfax Heavy Duty No. 2
GP-1

Roller ChainKeep oil up to mark with TVA Code MO-4. Change oil
every six months.
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ATTACIINIENT-LUBR 'CATION (HECK SHEET
Equip. Equip. Std.

No. Name Min. Mon. Tue. Wed. Thur. Fri. Sat.
1006 Belt Conveyor 20.00
1030 Flake Screen 1 2.00
1 031 Speed Reducer 4.50

Direct 36.50
Indirect ( 20';"( ) -7 '1)

Total in Minutes

After estimates have and the oilers have become familiar with

their work, the route should be checked for adjustment before final

assignments are made.

In this manner, you can be sure that each oiler has a fair work load.

6

Some plants make the mistake of assigning their less competent employees

to the job of oiling. The oiler should be an intelligent and capable employee.

The machinery entrusted to their care is too valuable to do otherwise.

Some plants assigned this work to skilled craftsmen so as to assure
themselves of superior work. Regardless of who is assigned the work, it is a

good procedure to verify the accuracy of the lubrication check sheet by
occasionally spot checking an item or two.

Good lubricating practice does not stop. When equipment breaks down or

is pulled for repairs, the equipment should be checked over. Excess wear can

be evident if it has not been lubricated often enough with the proper
lubricant.

7

Lubricant The person responsible for lubrication should be supplied with a

dispensing lubrication cart or buggy of suitable size. The cart should carry an adequate
supply of the required lubricants and the propelubrication appliances. .
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Why automatic

lubrication?

Port

Grease

Nozzle

OIL
SQUIRT CAN

GREASE GUN
(Lever-type)

Ball
valves

Ball valve

OIL
SQUIRT CAN

(Pump-type)

The oiler should also have available the lubrication charts and check sheets
for the machines that lie intended to cover during that work period.

8

The proper lubrication of complicated and expensive equipment has
become more and more of a problem.

This is particularly true in some fertilizer plants on such application as ball
mills, crushers, and kilns where total enclosure of the gearing is impractical.
Also there is always the danger that foreign substances may contaminate the
lubricant and cause excessive wear.

Some machines such as moving grates and conveyors have a large number
of bearings. Since they operate under very dusty conditions, it is desirable to
lubricate the bearings often with a small amount of grease.

This has brought about automatic lubrication. A small line is run to each
bearing from a central reservoir. With the aid of a pump and a timing device,
a small amount of lubricant is supplied to the bearing at regular intervals.

In some cases, such as kiln, a liquid lubricant is sprayed on the gearing.

9

A good lubricating program starts with storage. Care must be exercised in
the mariner in which lubricants are stored, handled, and dispensed.
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Unless properly controlled, experience has shown that the lubricant
storage area L':111 become the eyesore of the plant.

. Always 'ore drums inside a building.

2. Keep c on drums and pails when not in use.

3. Keep b.,,,gs closed tight. The best lubricant can be made ineffective by

contamination.

. Oil storage space should be weather-tight and of fireproof
construction.

5. Proper racks for storage of lubricant containers should be provided
together with means for har and placing containers on the racks.

6. Lubricant containers should be kept clean on the outside and lubricant

pumps, measures. and lubrication appliances should be stored away from
open doors and windows.

Question Why? (So that these items won't be contaminated by trash blown in from
the outside.)

10

Operating The oiler should check with operations so that he will know what
duties equipment will be down and when.

Before starting on his rounds, he should review the latest inspection sheets

on the equipment lie intends to lubricate to see if there are any special items

that need his attention.

He should also make sure that he has a supply of lubricants on the cart
that he will need that day.

As he makes his rounds he should keep his check sheet posted. If he finds

anything that requires attention he should report it to the operating
foreman.

The oiler must realize the importance of keeping the lubricants free of
contamination. Also clean the fittings with a cloth and make sure the grease
gun nozzle is clean before grease is applied.

On an automatic lubrication system, be careful when replacing the
lubricant container with a full one to see that no dirt or trash gets into the
lubricant.
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11

Lubrication is an integral part of any preventive maintenance program.
Time and time again substantial results have been noted in less downtime

and decreased maintenance cost when an effective lubrication program was

started.

Sonic points to keep in mind in a good preventive maintenance program
are:

I. When shutting down a machine for a long delay. bearings should be
lubricated in order to seal the hearing and keep out dirt and other
contaminants.

2. Do not use kerosene to clean bearings as it will not evaporate. When

the lubricant is applied, it will be diluted by the kersene. Use mineral spirits
for this purpose.

3. Do not start or run a piece of equipment until you arc sure all

operating parts are lubricated with the proper grade of lubricant.

4. Always use lubricants specified and establish a regular system of
lubrication of all plant equipment.

5. Make it a practice to maintain oil cups, grease guns and fittings and all
other lubrication appliances in a clean condition.

6. Never permit oil hole covers, hearing caps and other lubrication devices
to remain open.

7. Before checking a piece of machinery to see if it needs oil by lifting an

oil cap or pulling up on the oil dip stick, wipe away any dirt present so that
it won't get into the oil.

8. After applying the lubricant, wipe off any excess so that dirt will not
accumulate at that point.

12

The manufacturer of the equipment will recommend as to how often the
equipment should be lubricated and what lubricant to use.

Keep in mind that you might want to lubricate more often than he
recommends if the conditions are very severe.

For example, the manufacturers recommend this frequency for the
following equipment:

Review with I . Motors. Lubricate every six months or 4000 hours of operation.
class 2. Speed Reducer. Drain oil after first month of operation, flush, and

refill with new oil. Change oil thereafter every 2400 hours of operation.

3. Check couplings (Falk) once each year and lubricate if necessary.
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4. Bearings. Lubricate pl..!n hearings weekly and anti-friction bearings
every there months. Every \ months. flush g.rk.ask. lubricated anti-friction
hearings with mineral spirits. dry. and repack ( /3 capacity).

5. Seals. Periodically or at least every six months or 2500 hours of
operation, remove bottom plug and purge contaminated grease from seals by
pumping in fresh grease. (Until it flows Out of the hole.)

13

The oiler must not try to oil or service a piece of equipment while it is in
operation. The danger of being caught in the equipment is too great.

Before lubricating any equipment in which there is danger of his being
injured, he should see to it that the electircal switch that supplies power is
pulled and locked. He should a;so place a hold tag on the switch stating that
the equipment is ;2.,2.ing serviced.

When he is finished, he should, by all means, remove his hold tag so that
the equipment can be placed back in operation.

The importance of the oiler keeping the oil storage area clean cannot be
emphasized enough from the safety point of view. This is to prevent fires
and injuries from falls. When changing lubricant containers in an automatic
lubricating system, use caution in removing the reservoir cover plate and
follower plate. They arc under 200 pounds spring tension.

14

Quite often in lubricating literature we see the abbreviations SAE and
AGMA. What do they mean? (SAE is the Society of Automobile Engineers.
AGMA is the American Gear Manufacturers Association.)

What is the viscosity of an oil? (The internal fluid resistance of a substance
which makes it resist a tendency to flow)

Why should the oiler do a good job? (Because of the expensive machinery
entrusted to his care)

What is the danger of servicing equipment while it is operating? (It is a
dangerous practice for the one doing the servicing, besides the possibility of
damage to the equipment.)



Why would plant managemem want to assign a less ,..ompetent employee
to the job of oiling'? (Job is not as strenuous physically as some of the
others, and possibly the management does not fully realize the responsibility
placed upon the oiler.)

15

11R: I,rst slide shows how the grease fittings have been brought to a central
point to make the job of lubricating easier quicker.

The second snide shows an autorr .1tic cent7alized lubrcating system.

The thirc slide shows a storerooL for lubricants.
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1

hit tion The objective of any safety program is to stimulate a basic philosophy in
safety thinking and through the application of this program develop and

:kr! promote sale work practices. reduce unsafe acts of persons. control inherent
pro zra hazards. an.l provide zi working environment reasonably free front unsafe

physical conditions.

Pak,.

234

2

Safety policy is based on a conviction that the well-being of employees
must be one of the major considerations in all operations. People are our
most important asset; their safety is one of our greatest responsibilities. The
goals of a safety program are both humanitarian and economic. Since
industrial accidents which result in injury or death and loss of property are
preventable, it is our duty to send each employee home to his family each
day whole and healthy.

Good safety performance is clear evidence of good management. Thus,
safety must be an integral part of every managerial and supervisory position.

It is the policy to incorporate accident prevention principles and
techniques as an integral phase of all operations. Management is sincerely
interested in preventing accidents and each employee is expected to report
to his foreman unsafe conditions which he encounters in his work. The
foreman will give job instructions and no employee is expected to undertake
a job until he has learned how to do it and is authorized to do it by his
foreman.

No employee should undertake a job that appears to him to be unsafe
without first discussing the job with his foreman. If any employee suffers an
injury, even a slight one, he is required to report it at once to his foreman or
proper plant medical authorities.

8
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3

The supervisor will provide ill personnel under his itirisdict ion all

opportunity to periodically hear and discuss safety aspects of ilwir jobs
because he is responsible for the protection of personnel and equipment in
his area. Any. or a combination of the following methods may he used.

1. Periodic discussions of safty items in meetings normally scheduled for
review of production and administration.

2. Regularly scheduled safety meetings.

3. Small group meetings with assigned personnel.
4. Discussion between supervisors and individual members of a group.

4

It is impractical to attempt a complete discussion of safety rules for all
activities within a plant but one of the more general rules is:

The wearing of hard hats and spectable type safety glasses should he a job

requirement and condition of employment in all shops and operational
areas of the plant.

5
Personal I. Protective equipment such as hard hats, gas masks, chemical goggles.
protective safety glasses and rubber clothing should be provided at no cost to the
equipment employee.

2. Employees are expected to use protective equipment appropriate to
the hazards encountered.

3. Personal protective equipment must be inspected :d cleaned by the
user.

4. Other safety equipment that should be available to employees in many
plants:

(a) Air supplied masks

(b) Air supplied suits

(c) Chemox masks (self-contained breathing apparatus)
(d) Chemical respirators

(e) Chemical hoods
(1) Dust respirators

(g) Ear protectors (ear muffs and plugs)
(h) Face shields

(i) Safety hats and caps

(j) Safety belts

(k) Safety goggles (including chemical goggles, welding goggles, and
chippers' goggles)

(I) Protective clothing (neoprene rubber, and aluminized asbestos as
well as welders' leathers)
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Other
enlergencT

equipment

(m) Gloves (leather, hot mill. and rubber)
(n) Sandblasters' hoods

6
Adequate safety showers und.l air mask stations should be in the operating

areas.
I. Safety showers and air mask stations should be inspected regularly and

maintained in condition for immediate use in case of emergency.
(Inspections usually done by the foreman)

1. Air mask stations should he provided with activated charcoal filters
which are to be inspected regularly. The air lines should be blown down at
regular intervals to reduce the oil and water present.

Fire Extinguisher Stations
1. The tire extinguisher locations should be identifiable by a red

background of retleetorized paint.
2. Fire extinguishers should be checked and serviced regularly.
3. If an ?xtinguisher has been used. do not hang it back in the bracket at

the station. Leave it on the floor near the station to signify that it needs to
be serviced.

7
Fire and Fire and ambulance service should be provided. In case of emergency call
ambulance service ( ) and give the following information:

1. Type of emergency (tire or injury)
(If this service 2. Number of persons hurt
is not provided 3. Type of injury and cause if known
OMIT) 4. Fire or ambulance station number where equipment is needed, and any

other directions helpful to the driver.
5. If possible, assign someone to intercept the emergency vehicle and give

directions to the driver.
Stress 6. The family of an accident victim should be promptly notified by a
this designated person in a position to know the facts of the case.

8
(Fill in the 1. All buildings should have fire and ambulance station numbers posted in
blank with a prominent place, usually at the corners of the building. You should
emergency memorize this number at your individual work locations.
telephone 2. All telephones in the plant should be equipped with a "stick on" sign
number listing the Fire and Ambulance number ( ) as well as the station
to call) number where the emergency equipment is needed. This information is there

to assist you in properly reporting an emergency.
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injury trom Inhalation
First-aid 1. Remove victim to fresh air: keep him warm and quiet.
technique 2. If breathing has stopped. apply mouth-to-mouth resuscitation or

artificial respiration immediately.

First-aid
:echnique

First-aid
technique

10

Chemical Spills on Skin
1. Flood with water. using safety showers or hose.
2. Remove contaminated clothing while flooding is being done.

11

Chemiall Contamination in Lies
Flush eyes with water. Use gentle flow of water from hose, safety shower.

or use hard hat as a pan.

12
Electric Shock

First-aid 1. Break contact with electrical conductor; turn off switch if possible but
technique do not waste time hunting the switch. Stand on a folded dry coat,

newspapers, or a dry board, and with one hand protected with several
thicknesses of dry cloth, newspaper, a dry stick or pole, grasp a dry part of
the victim's clothing and drag him away from the conductor. It might be
possible to push a live wire off the victim with a dry wooden stick or to pull
the victim off a live wire with a piece of dry rope or a handkerchief looped
over the foot or hand.

(Demonstrate 2. If the victim is not breathing start mouth-to-mouth resuscitation or
various methods artificial respiration immediately. Check for pulse because in many cases of
of artificial electric shock, ventricular fibrillation has occurred and if this is the case,
respiration and close chest heart massage is necessary to maintain blood supply to the brain.
closed chest This should be continued until breathing is restored, rigor mortis sets in, or a
heart massage) physician indicates no further need.

13

Physical Shock

1. Shock follows any injury. Control bleeding by digital pressure if
present. Keep victim warm but not hot. Remove all foreign bodies from his
mouth.

2. Use ammonia inhalant if available but do not give a stimulant.
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3. Loo,en tight clothing!

4. Place in a d()W11 position With feet higher than the head. e\ eept in

case, Of chest injury.

5. Relieve pain as much as possible and reassure and encourage the victim.

0. Give artificial respiration if needed. /emerriber rspiratimi
shott/d lu .started aril the );()I lileeding.Nhould he

controlled. Treatment for control or prevention of shock should he started.
Major injuries should be reported immediately as previously covered and
employees with minor injuries should be referred to qualified personnel for
treatment.

14

Votes

Do not move a seriously injured patient unless there is immediate danger

of further harm. Too often serious damage is done by unnecessary handling.

Generally. it is much better to make the patient as comfortable as possible
and wait for the ambulance.

15

Fellow employees should not alarm tile family with incomplete and often

erroneous information. In most cases the victim should be allowed to talk to
his family on the telephone.

16

The procedure for entering any tank or vessel is as follows:

I. The vessel will be thoroughly washed and purged.

2. All lines to and from the vessel will be valved and blanked off at
flanged connections nearest the vessel.

3. The interior of the tank or vessel will be tested for

(a) Explosive vapors

(b) Toxic concentration
(c) Oxygen deficiency

4. It is the foreman's responsibility to see that any person entering a tank

or vessel is fully acquainted with his duties and is properly outfitted with the
necessary protective equipment.

5. Another person equipped with the proper protective clothing should
stand by the manhole tending the air hose and safety lines. In the event of an

emergency, he will be in position to render immediate assistance.

6. At least one other person must be in the immediate area to back up the

operation and if for any reason the "look out" or backup man has to leave
the area he must get the man out of the vessel.
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Opening lines

and equipment

1101d tags

7. This procedure provides the maximum safety coverage. Entry into
some vessels will not require as much covt.ragt:. Deviation from the
InaNiniuM coverage will he left up to the discretion of the foreman involved
and it will he his responsibility. In no case should any employee enter a
vessel without the approval of the foreman. The Safety Fngineer should he

consulted if there is any doubt concerning the procedure to he followed.

17

Preparation for opening lines and equipment must necessarily he tailored
to the hazards involved. Generally, effort should he directed toward isolation
and decontamination. Appropriate protective equipment must he worn, and
emergency equipment or supplies, water hose, slag, wet burlap, etc. must he
made available prior to commencing the work.

18

When an employee is required to do work of any description on any
electrical equipment or mechanical equipment, he shall for his complete
protection see that the main switch controlling the line or energizing the
equipment open. Pushbottons are not adequate for this purpose.

When an employee is required to work on pipelines, he shall when
necessary for his complete protection see that he proper valves are closed
and that a hold tag is placed on these valves. The hold tag should be dated
and signed by the employee placing the tag. A reason for use of the hold tag
should be also written on the tag.

19
Show to class Each craft engaged on the above work should place and leave its own hold
various hold tag on the apparatus until completion of its part of the job. A coding for
tags hold tugs can be as follows:

Substitute the Red Hold Tags Electricians
coding used Green Hold Tags Maintenance workers other
in pmr plant than electricians

White Hold Tags All other employees

As a further safeguard, any employee may request that an electrician
remove fuses from a circuit or disconnect leads (in the ease of a thermal
breaker) so as to positively render equipment inoperative. In this case the
electrician and each of the other crafts involved in the work mu:it place their
own hold tags. The green and white hold tags must be removed before the
red hold tag.
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Shift men leaving equipment tagged out at the end of their shift should, in

all cases. notify their relief, who will then have the authority to remove the

tag when work is completed. All facts should be entered in a log hook.

Employees responsible for work under control of a hold tag should see
that tags are removed when work is completed. Hold tags may be removed

only by the person signing the tag, or with his consent, except that the
foreman in charge of the employee performing the work under protection of
a hold tag and in case of a white hold tag, the operations supervisor, after
thoroughly checking. may authorize removal of the hold tag. Any employee

who fails to place a proper hold tag or fails to honor a valid hold tag is
subject to severe disciplinary action.

The primary reason for hold tag regulationS is to prevent injury to
persons. The regulation is written in general terms so that it can be applied

to almost all situations, knowing that no regulation of reasonable length and

acceptable complexity can be written to cover each specific situation which

might arise ot:er the years. This is a good time to take a good look at the
regulation and the way we carry it out. Here are our responsibilities on hold

tags.

1. We must use them for the protection of ourselves, our fellow workers,
and equipment.

2. We must date, sign, and indicate why the hold tag is used. If it is

permissible for someone else to remove the tag, this should be indicated. If

no such provision is made then the man who signed the tag, or appropriate
foreman, must be contacted before the tag is removed.

3. Each craft or operator working on the job must use their own hold tag.

DO NOT depend on the hold tag of another craft or operator. Place the tag
where you will be certain to get the required protection.

4. Hold tags should be removed when they are no longer needed to
protect people or prevent damage to equipment. We should not delay the use

of equipment because of premature placing or failure to promptly remove
hold tags. Tags other than hold tags should be used to convey information
regarding the condition of equipment.

5. While not required by the hold tag regulation, it is always a good idea

to check your hold tag after any break in your work or even once in a while

during the day. Even though hold tags may be honored to the letter, it is
conceivable that due to acid spills, moving equipment, or other unforeseen

circumstances, the hold tag might be destroyed. So, go that extra step and
check your hold tag periodically.
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20

1. The color code is intended as a supplement to an exact identification

system with written titles. It is based in general on hazards or classes rather

than on separate colors for specific materials. The color warning is usually in

the form of a band or bands, completely encircling the pipe at strategic
points. although the entire line may be colored.

2. A piping system possessing two major hazards will have a band for each

hazard.

3. Color Hazard or Class

Yellow Flammable materials

Orange Materials hazardous for reasons other

than flammability.

Green Air and other nonflammable materials

under pressure.

Blue Water

Red Fire protection materials.

Brown Vacuum

21

Compressed 1. All cylinders should be chained or tied securely to columns or
gas cylinders buildings walls in an upright position.

2. When cylinder is not in use it should be capped.

3. All empty cylinders should be capped, marked empty or MT and
returned to the warehouse.

4. At pressures above 15 pounds per square inch gauge, acetylene is
unstable and will explode at the slightest shock unless it is dissolved in

acetone in an approved cylinder. For this reason acetylene cylinders must he
stored and used in a vertical position to avoid loss of acetone. Under no

circumstance should acetylene be used at a pressure above 15 pounds per

square inch gauge.

5. Acetylene cylinders have two rupture plugs at the top. These plugs will

rupture at a temperature of 210° F. It is most important that hot slag o;
metal not fall on these cylinders. Therefore these cylinders should not be
located directly below welding or burning operations.

6. Oxyacetylene equipment should be kept clean, free of oil and in good

condition at all times.
7. Hazards associated with the handling and use of oxygen stem from its

ability to support combustion. Most materials that burn in air will burn
much more vigorously in oxygen. Some combustible substances, such as oil,

will burn with explosive violence in oxygen. For this reason it is essential
that sources of oil contamination be avoided where oxygen equipment is
concerned.
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22
1. Nlanufacturer's load rating plates are attached to all load hoisting

equipment in full view of the operator and load limits must not be exceeded.
2. Periodic inspections should be made to assure safe operating condition

and proper maintenance.

3. Equipment must not be operated in close proximity to high volt;ige
1440 volts or over) lines until the general electrical foreman has been
notified.

la Work must not be conducted unless power has been shut nit or
determination has been made that the boom cannot reach within
15 fee, If the high voltage line.

4. Payloaders and forklift trucks should he equipped with adequate
overhead guards.

23
We all have respect for high-voltage electricity. but most people are

inclined to treat 110-volt power rather casually. even with contempt. This
attitude is easy to understand because we all have handled 110-volt
electricity. Extention cords, lights. power tools. and most household
appliances are I 10-volt current. Considering the amount of 110-volt power
used in the world it is amazing that more people are not hurt. Under some
conditions the amount of electricity that passes through the body when it
comes in contact with 1 10-volts does little damage, but these conditions can
change rapidly.

Three factors which determine the severity of low-voltage electrical shock
are: magnitude of current, path of current, and the duration of' current flow.
The conditions which affect these factors change rapidly. One time you may
get a "tingle," the next time you could be knocked down. but with the right
conditions you could be killed. Your hands may be sweaty or you may be
standing on damp ground or floor: if so you may be one of the fatalities.

There are several precautions -that may be followed to prevent electrical
shock. They may scent unimportant, but to ignore them is to ask for
trouble:

I. Before you plug in an extension cord, drop light, or any piece of
electrical equipment, look it over closely. Make sure that the wires are not
fray ed .

2. Grounded circuits are provided in the plant. Electrical equipment
should never be used on an ungrounded circuit. Normally, the grounded
circuits are not available at home, but the time spent in grounding electric
drills, and standing on a rubber mat for protection is well worthwhile.



3. Twelve-volt extension lights are provided in the plant ,:rd should
always be used. Remember. by use of grounded circuits and by use of

l 2-volt extension lights. we have not eliminated all the hazards of
low-voltage electricity. but we have reduced the hazards considerably.

24

Safeguardilig Basically. it' an empkyee's job is to operate a piece of mechanical

equipment equipment. he should be instructed in all the safety precautions connected
with the safe operation of the machine before being permitted to run it. This

applies as well to experienced operators. at least until the supervisor is
certain that the operators know the hazards involved.

If an employee does not operate a machine but does work around
mechanical equipment. the same applies. Procedures should be established
positively so that there is no misunderstanding. and supervision should be
such that no deviation from the following safe work practices is tolerated.

25

. No guard should be adjusted or removed for any reason by anyone,
unless (I) specific permission is given by the supervisor, (2) the person
concerned is specifically trained, and (3) machine adjustment is considered a

normal part of his job.

Safeguarding 2. No machine should be started unless the guards are in place and in

equipment good condition. Defective or missing guards should be reported to the

foreman immediately.
3. Whenever safeguards or devices are removed to make repairs or

adjustments or to service equipment (lubrication and maintenance), the
power for the equipmebt should be turned off and the main switch "hold

tagged."
4. V-belt, round belt, or rope drivers running on grooved pulleys should

be enclosed. Pulleys should be enclosed at least to the humming nip point.

26

conclusion Safety on every job is essential and is the responsibility of every
employee. Accidents may occur, but it is possible to prevent them. Most are
caused by' unsafe actions. Freedom from the pain, suffering and cost of

injuries and property damage is worth striving foron the job and
offbecause everyone loses when you are hurt in an accidentyou, your
family, and your employer.

ai_28
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Conclusion

Questions
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There is pi,,..nty of time to perform every job the safe and secure way.
which is the Hest way. Your supervisor. fellow workmen. and Management
expect you to use safe work methods. There is a safe way to do any job.
Your supervisor will explain how. Ask him whenever you have any questions
about how a job is to be done.

Remember, generally speaking, YOU are the last person who can prevent
accidental injury to you. So, let's work together and report unsafe
conditions or actions to your supervisor at once. Look out for the other
fellow and help the new man. Safety is everybody's job.

27
Why should injuries seeming to he slight be reported and treated? (Many

minor injuries not treated result in more serious ones if left untreated and
could result in lost time from the job.)

Who is responsible for the protection of personnel and equipment in the
plant? (Safety EnOncer or Supervisor)

Who pays for protective equipment such as hard hats, respirators,
chemical goggles, etc.? (Company, Employee)

Who is responsible for cleaning and inspecting protective equipment? (The
user)

What information should be given when reporting an emergency by
telephone?

What is the emergency telephone number at this plant?

What should be done first if the victim is not breathing'? (Apply
mouth-to-mouth resuscitation or artificial respiration immediately.)

Are spectacle-type safety glasses adequate for wear when handling acids'?
(No, chemical splash goggles)

What is ventricular fibrillation? (It is a condition usually occuring after
electrical shock where the heart is pulsating but not pumping blood.
Artificial respiration is useless if this condition is present in the victim and
closed chest heart massage is a necessity if life is to be sustained.)

Whose responsibility is it to insure a person's safety when entering a tank
or vessel? (Foreman)
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For work involving entry into equipment such as granulat
switch or pushbutton should be tagged out. (Main swtich )

the main

If live crafts are engaged in work requirine -hold tags.- how many Lies
should he used? ( Five. one by each craft I

Which color -hold Lig- has the highest rank green. rod. or white'
(Neither. all have the same rank.)

Additional protection can he provided when doing work invoking entry
into equipment such as granulators by requesting what? (That the

electricians reniove fuses or disconnect leads)

What is the color for phosphorus in the color code? (Yellow) Carbon
monoxide? (Orange) Water? (Blue)

When not in use acetylene tanks should he stored upright or lying down?

(Upright)

Since pure oxygen is nonflammable. is it safe around oils and greases?
(No, oxygen supports combustion and in the presence of oils and greases it

burns with explosive violence.)

Generally speaking, who is the last person who can prevent accidental
injury to you? (You)
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PREFACE

CONTINUING EDUCATION

Practical nursing education is conditioned greatly by the changing and ex-
panding complexity of health care. No program of basic preparation, whatever
its type or quality, could possibly encompass all a practical nurse needs to
maintain currency and relevancy to the developments in health care.

Education for practical nurses must be a continuing process. Acceptance of
this fact imposes obligations upon individual practical nurses, their employers,
the health professions, and practical nursing educators. Practical nurses must
continue to increase and enrich their competencies by whatever means are most
appropriate.

The National Licensed Practical Nurses Educational Foundation, Inc., the
nursing education and research arm of the National Federation of Licensed
Practical Nurses, defines continuing education as follows:

Continuing education includes those organized educational experiences
which are planned to help practical nurses achieve more productive and
satisfying fulfillment of their roles as health workers. Such fulfillment
should be of mutual benefit to both the practical nurse and society, but
should not be limited to preparing the practical nurse to meet the unique
service needs of a single agency. Improved patient care is the primary goal
of all continuing education of the LPN/LVN.

This text is a result of a continuing education project between the Foundation
and the U.S. Public Health Service.

THE PROJECT

Since the passage of Public Law 89-97, Title XVIII "Medicare" and Title
XIX "Medicaid," and the subsequent conditions of participation and policy
regulations, there has been considerable interest in the licensed practical nurse
who works as a charge nurse in nursing homes, extended care, and related
facilities.

In June, 1967 the Public Health Service awarded a grant to the University
of Maryland School of Nursing to study the problem of preparing the LPN
for these responsibilities. Project activities included review of the literature;
survey of the functions of the charge nurse in an ECF; design, test, and evalua-
tion of the curriculum; and the development of an Instructor's Guide. Mrs.
Dorothy Justice, Assistant Professor and Chairman of the Practical Nurse
Program at the University of Maryland School. of Nursing, served as project
director. The Instructor's Guide, Fundamentals of Nursing Management Skills
for Licensed Practical Nurses Who Serve As Assistants to Registered Nurses
in Extended Care Facilities was prepared by Linda A. Tarr, R.N., M.S.

V



In June, 1969 the National Licensed Practical Nurses Education Foundation,
Inc. received a contract from the Public Health Service to test, review, and
revise the Instructor's Guide and to develop a textbook for use by LPN trainees.
Major project activities included (1) review and testing of materials, and (2)
revision and preparation of the publications.

A ten-member team of instructors from practical nurse education programs
critiqued Guide materials prior to curriculum field test and following prepara-
tion of the Guide and Text drafts. Four schools used Guide materials to plan,
conduct, and evaluate a continuing education program : "Preparation of
Licensed Practical Nurses for Charge Nurse. Responsibilities in Nursing
Homes, Extended Care, and Related Facilities :

Midwest City Public Schools
Midwest City, Oklahoma

Mount Sinai Hospital School of Practical Nursing
Miami Beach, Florida

New Orleans Public Schools
New Orleans, Louisiana

Southern Illinois University
Division of Te"chnical and Adult Education
Carbondale, Illinois

Constant in each program were common objectives and quality of teaching
faculty ; hours of instruction and course format varied. Participating faculty
included :

Mrs. Ruth Killough and Mrs. Sandy Mitchell
Midwest City Public Schools

Mrs. Carmen Ross and Mrs. Alice Gutterman
Mount Sinai Hospital School of Practical Nursing

Dr. Edwina Frank and Mrs. Anna Goldman
New Orleans Public. Schools.

Mrs. Beatrice Chiodini
Southern Illinois University

Nelly B. Oles of Community Health Service of the U.S. Public Health
Service was Project Officer; Teresa M. Crowley, Executive Director of
NLPNEF, served as Project Coordinator. Sandra Rasmussen directed the
project and prepared the Instructor's Guide and Trainee Text:

vi
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INTRODUCTION

This book is for you to read, study, and enjoy. It contains information, study
activities, and a, listing of educational resources that should help you prepare
for charge nurse responsibilities in nursing homes, extended care, and related
facilities.

Each chapter of the book has two sections. The first section offers basic
information about the topic. The second section is a study and work section.
In most eases this text, will be used in conjunction with a continuing education
course to prepare LPNs for charge nurse roles. However, the book is valuable
by itself as a text and study guide.

Part 1 contains background information about the LPN and long-term care.
This may be a review for you if you have been employed for some time in a
long-term care setting. It may offer new and current information about (1)
the LPN Today, (2) Medicare and Medicaid, (3) Patients, and (4) Settings
for Long-term Care.

Part II introduces you to the LPN charge role. Chapter 5 contains a State-
ment of Functions for the LPN Charge Nurse. Subsequent chapters describe
in detail each function : (6) Planning Patient Care, (7) Coordinating Staff
Activities, (8) Implementing Patient Care, and (9) Evaluating Patient. Care.

A listing of related books and articles will be found in Part III. Audo-visual
materials that might prove useful to you and your staff for inservice education
programs have been included.

Many LPN-patient photos supplement, the printed material. Photo credits.
go to Donald Bulucos of Chicago, Joel M. Snyder of Chicago, and the Holy
Ghost. Hospital of Cambridge, Massachusetts.

The author acknowledges Mrs. Etta B. Schmidt, Executive Director of the
National Federation of Licensed Practical Nurses, and many others for their
assistance and encouragement throughout this project.

SANDRA R ASMUSSEN', R.N., M.A.
Assistant Professor
'3 oston University,
School of Nursing
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Part I THE LICENSED PRACTICAL NURSE AND LONG-TERM CARE

Chapter 1

THE LICENSED PRACTICAL NURSE

NURSING

Every individual must satisfy certain basic
human needs to live, to maintain health, and to
affirm his being. The acting, thinking, feeling,
relating, believing individual is the healthy person.

Nursing is the act, of assisting a healthy, handi-
capped, ill, or dying person to meet his basic needs
for life, health, and being, A nurse is a man or
woman who is willing and able to provide a direct
health service of helping to people.

Nurses help people in the home, at school, at
work, and throughout. the community plan, pro-
mote, and maintain health. Sometimes illness
interferes with a person's ability to care for him-
self; nurses care for sick people at hole and in a
variety of institutions such as hospitals, nursing
homes, extended care facilities, physicians' offices,
and clinics.

41:512611.-

Figure 1-1. Nursing.



FUNCTIONS AND QUALIFICATIONS OF THE LPN

The following Stdtentent. of Fuaction.v and
Qualilication4 of the Licensed Practical Yurse was
prepared and approved by the Executive Board
of the National Federation of Licensed Practical
Nurses in June 1070. The National Federation of
Licensed Practical Nurses is the membership
organization for licensed practical/vocational
nurses and is the recognized policy-making body
for LPN/LVNs.

The Statement. reflects the expanding role of
the LPN in today's health care system. It pro-
vides flexibility in the functions of the LPN who
has obtained additional knowledge and skills
through continuing education and nursing ex-
perience. The Statement. will serve as a guide for
nursing service directors for maximum utilization
of LPNs and for nurse educators for the develop-
ment. of curriculum in schools of practical nursing
as well as the design of continuing education
programs for the LPN.

PURPOSE

The identification of the role of the Licensed
Practical Nurse' which is intended to serve as a
truide to:e,

The maximum utilization of the licensed
practical nurse in nursing services.

Self - evaluation of nursing practice by the
licensed practical nurse.

Development and evaluation of educational
standards for the profeSsional preparation of
the licensed practical nurse, and

The interpretation of licensing legislation.

ROLE AND RATIONALE

The work of the licensed practical nurse (LPN/
LVN) is an integral part, of nursing. Under the
direction of a qualified autonomous health profes-
sional, the licensed practical nurse is a recognized
member of the health-care team and performs
nursing functions commensurate with her edut,a-
tion and demonstrated competencies. On a selec-
tive basis, this will include the performance of a
wide range of nursing activities.

The title LPN is the same as LPN in California and
Texas.

2

For purposes of this Statement, nursing ac-
tivities encompass situations ranging from

providing direct patient care at the bedside
in relatively stable nursing situations such as
hospitals, extended care units, nursing homes,
private homes, and other health care facilities
and agencies.

to performing nursing functions in semi-
complex situations, such as hospital nursing
service units, recovery rooms and labor
rooms;

to more complex situations, such as hospital
nursing service units, intensive or coronary
care units and emergency rooms;

to the promotion of personal and community
healthan important function of all well
prepared members of the health-care team;

to promoting and carrying out preventive
measures in community health facilities such
as well-baby clinics, out-patient clinics and
services.

In semi-complex and complex nursing situa-
tions a greater depth of knowledge and a higher
level of judgment is required of the LPN; and
a closer working relationship with, and the
greater the degree of direction by, an autonomous
health professional.

The determination of the capabilities of the
LPN in complex nursing situations should be
arrived at through:

an evaluation of the nursing needs of the
patient;
a realistic appraisal of the elements within
the situation (e.g. the complexity of scientific
principles underlying the functions and tech-
niques to be carried out) ;
the ability of the LPN to perform in the
situation based on his knowledge, skills and
previous experience;

the amount and character of the direction
needed by, and available to the LPN, in the
performance of the functions and procedures.

EDUCATION

The LPN should be qualified for nursing prac-
tice through:



1. Preparation in a formal educational program
in practical nursing approved by the appro-
priate nursing authority in a State.

2. Initial orientation within the employing in-
stitution.

3. Inservice and continuing education for all
nursing practitioners to maintain compe-
tencies; and, for those who qualify, to gain
additional competencies which will enable
them to broaden their scope of nursing prac-
tice within the employing agency by the
performance of specialized activities.

LEGAL STATUS

1. The LPN must be currently licensed to prac-
tice practical nursing according to State law,
and

2. Must perform within the limits of prepara-
tion and experience.

PERSONAL QUALIFICATIONS

1. Recognizes and has a commitment to meet the
ethical, moral and legal obligations of the
practice of practical nursing.

2. Maintains and promotes good health prac-
tices.

3. Actively promotes and participates in nursing
organizations, inservice education programs,
workshops, institutes and other educational
and community activities.

FUNCTIONS

The LPN is prepared to function as a member
of the health-care team by exercising sound nurs-
ing judgment based on preparation, knowledge,
skills, understandings and past experiences in
nursing situations.

The LPN participates in the planning, imple-
mentation and evaluation of nursing care in all
settings where nursing takes place. The following
illustrate the types of activities performed:

1. Direct Patient Care
(in hospitals, extended care units, nursing
homes, private homes and other related health
facilities)

a. Provides for the emotional and physical
comfort and safety of patients t lirough :
(1) The understanding of human relation-

ships between and among patients,
families and other health-care per-
sonnel.

(2) Participation in the development, re-
vision, and implementation of policies
and procedures designed to insure com-
fort and safety of patients and other
health-care personnel.
Assisting the patient with activities of
daily living and encouraging appro-
priate self-care.

(4) Recognizing and understanding the
effects of social and economic problems
upon patients.
Protecting patients from behavior that
would damage their self-esteem or re-
lationship with families, other patients,
or persons.
Recognizing and understanding cul-
tural backgrounds and spiritual needs,
respecting and religious beliefs of in-
dividual patients.
Considering needs of the patient for
an attractive, comfortable and safe
environment.

b. Observes, records and reports to the appro-
priate persons:
(1) General and specific physical and

mental conditions of patients, and
signs and symptoms which may be
indicative of change.

(2) Stresses in human relationships be-
tween patients, patients' families,
visitors and health care personnel.

c. Performs more specialized nursing func-
tions for which the LPN is prepared, such
as:
(1) Administration of medications and

therapeutic treatments prescribed for
the patient.

(2) Preparation and care of patients re-
ceiving specialized treatments.

(3) Carrying out first aid, emergency and
disaster measures.

d. Assists with rehabilitation of patients,
according to the patient care plan, through:

(3)

(5)

(6)

(7)



(1) Knowledge and application of the
principles of prevention of deformities,
(e.g. the normal range of motion exer-
cises, body mechanics and body align-
ments).

(2) Encouragement of patients to help
themselves within their own capa-
bilities.

(3) Awareness of and encouraging the ful-
fillment of the special aptitudes and
interests of patients.
Utilizing community resources and
facilities for continuing patient care.

2. Patient Care Management
The licensed practical nurse, with additional
preparation in specialized areas and under
direction of autonomous health professionals
is qualified to :

a. Supervise other nursing and health-related
personnel.

b. Coordinate and make assignments of other
nursing and health-related personnel and
patients.

(4)

c. Serve as team leader.

d. Serve as charge nurse.

3. Community Health
The licensed practical nurse contributes to
community health through nursing activities
performed outside patient-care institutions,
e.g. visiting nurse associations, well-child and
other public health clinics, and industrial
nursing units.

4. Individual Citizens of the Community
The licensed practical nurse participates in
activities which promote the community's atti-
tudes and welfare in health care. As a private
citizen, the LPN,

a. Utilizes community resources to promote
a better understanding of the health serv-
ices among the general public, and

b. Promotes and participates in community
health projects and other health oriented
activities.

THE LPN AND LONG-TERM CARE

Licensed practical nurses are prepared to nurse
patients effectively in nursing homes, extended
care, and related facilities. LPNs qualify through
education and experience to meet the needs of
long-term care patients: the majority of stated
functions of the LPN relate to direct patient care.

EDUCATION

Learning to meet the nursing needs of older
persons and individuals who need long-term care
is an integral part of the curriculum of most
State-approved schools of practical nursing. All
practical nursing students study Medical Nursing
and care for a variety of patients with long-term
care conditions.

In addition to Medical Nursing, most LPN
students study Geriatric Nursing. The Geriatric
Nursing Course typically includes learnings about
(1) physical, mental, emotional, social, and
spiritual characteristics of older adults, (2) the
aging process, and (3) conditions of illness of
older persons. Most of these students have nursing
experience with older persons in general hospitals;

approximately one-half of the practical nursing
programs in the country provide opportunity for
student learning in nursing homes and extended
care facilities.

An increasing number of practical nursing
schools are including a unit on long-term care in
their curricula. Topics for study emphasize
chronic disease, the characteristics and needs of
patients with long-term illnesses, and patient
rehabilitation.

ROLE AND FUNCTIONS

A re-examination of the Statement of Func-
tions and Qualifications of the Licensed Practical
Nurse documents the competencies of the LPN
for care of the long-term patient. The first nursing
activity, states :

providing direct patient care at the bedside
in relatively stable nursing situations such
as hospitals, extended care units, nursing
homes, private homes, and other health care
facilities and agencies;



rigure 1-3. Most students have nursing experience with older persons.

The Statement describes the major activity of
the LPN as direct patient care. The LPN

provides for the emotional and physical com-
fort and safety of patients;

observes, records and reports to the appro-
priate persons;

performs specialized nursing functions;
assists with rehabilitation of patients, accord-

ing to the patient care plan.

The second function explained in the Statement
is patient care management. By role and func-

tions, the LPN is qualified to work competently
with long-term care patients.

The 1969 Facts About Nursing reports :
(1) LPNs in Nongovernmental Nursing Homes

& Related Facilities
(April 1968)

23,532 full-time 11,291 part-time
(2) Nonsupervisory RNs in Nongovernmental

Nursing Homes & Related Facilities
(April 1968)

13,123 full-time 14,949 part-time

6
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Figure 1-4. The major activity of the LPN Is direct patient care.

The hospital is the largest employer of LPNs;
approximately two - thirds of all employed LPNs
work in hospitals. Some 14% of employed LPNs
are private duty nurses; 13% of employed LPNs
work in nursing homes and related facilities. This
last figure compares with some 4% staff or general
duty RNs. Only 2% of all employed staff or

7

general duty RNs are full-time employees in
nursing homes and related facilities ; 9% LPNs
are full-time.

A significant number of licensed practical
nurses are working in nursing homes, extended
care, and related facilities, and the number is in-
creasing annually.



STUDY ACTIVITIES

NURSING

1. What i8 nursing? Write your own definition of nursing.

2. Who is a nurse? Describe yourself as a nurse.



3. What do nurses do? Describe the general functions of nurses. What do you do as a nurse?

10



4. Read the following 1887 job description of a bedside nurse. Compare the description with the gen-
eral funct ions of nurses today.

1887 Job Description

In addition to caring for your 50 patients, each bedside nurse will follow these regulations:
1. Daily sweep and mop the floors of your ward, dust the patient's furniture and window
sills. 2. Maintain an even temperature in your ward by bringing in a scuttle of coal for.the
day's business. 3. Light is important to observe the patient's condition. Therefore, each day
till kerosene lamps, clean chimneys, and trim wicks. Wash the windows once a week. 4. The
nurse's notes are important in aiding your physicians work. Make your pens carefully, you
may whittle nibs to your individual taste. 5. Each nurse on clay duty will report every
day at 7 A.M. and leave at. 8 P.M., except on the Sabbath on which day she will be off from
12 noon to 2 P.M. 6. Graduate nurses in good standing with the director of nurses will be
given an evening off each week for courting purposes, or two evenings a week if you go
regularly to church. 7. Each nurse should lay aside from each pay day a goodly sum of her
earnings for her benefits during her declining years, so that she will not become a burden.
For example, if you earn $30 a month you should set. aside $15. 8. Any nurse who smokes,
uses liquor in any form, gets her hair done at a beauty shop or frequents dance halls will
give the director of nurses good reason to suspect her w,yrth, intentions and integrity. 9. The
nurse who performs her labors, serves her patients and doctors faithfully and without,
fault for a period of five years will be given an increase, by the hospital administration of
five cents a day.

(Prom "Bright Corridors." a publication of Cleveland Lutheran Hospital)

11
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FUNCTIONS AND QUALIFICATIONS OF THE LPN

1. What is the general value of a Statement of Functions and Qualifications of the Licensed Practical
Nurse?

2. "The work of the licensed practical nurse is an integral part of nursing." What does this mean ? Why
is it important ?

12
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3. Describe the range of nursing activities of licensed practical nurses.

4. In a complex nursing situation, the LPN may work closely with an autonomous health professional.
In these situations, how are the capabilities of the LPN determined?

13
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5. How did you become an LPN? (If you completed a formal educationprog-ram in practical nursing,
describe the program briefly.)

0. What additional learnings have you acquired through (a) orientation to the job, (b) inservice pro-
grams, and (c) continuing education?

14
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7. In what. State(s) do you hold a current license?

8. What legal responsibilities do you have as an LPN?

9. The LPN "recognizes and has a commitment to meet the ethical, moral and legal obligations of the
practice of practical nursing." What does this mean? Why is it important?



10. The LPN "maintains and promotes good health practices.- What does this mean? Why is it im-portant?

11. The LPN "actively promotes and participates in nursing organizations, inservice education pro-grams, workshops, institutes and other educational and community activities." What does thismean? Why is it important?

16
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12. Describe a patient situation in which the major function of the LPN is direct patient care.

13. Describe a patient situation in which the major function of the LPN is patient care management.

17
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14. Describe a patient situation in which the major function of the LPN is community health.

15. What special functions does the LPN citiz m have in the community?

18



16. Describe a "typical" tour of duty for yourself.

17. Using the functions described in the Statement, compare and contrast your "functions" with stated
functions.

19
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THE LPN AND LONG-TERM CARE

1. Support or document the statement: licensed practical nurses are prepared to nurse patients effec-
tively in nursing homes, extended care, and related facilities.

20
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MEDICARE AND MEDICAID

'065 Congress added to the Social Security
program begun in 1935 two significant amend-
P.IP:ItS on health care and services. One, Title
XVI li, established MEDICAREa Federal pro-
gram of hospital and medical insurance for
nearly all people 65 and over. The other, Title
XIX, established MEDICAIDa Fedei.., -State
program to help provide medical services for the
needy and the medically indigent.

The following remarks were made by President
Johnson upon signing the Social Security Amend-
ments of 1965 in Independence, Missouri, July
30, 1965:

It was a generation ago that Harry Truman
said, "Millions of our citizens do not now
have a full measure of opportunity to achieve
and to enjoy good health. Millions do not
now have protection or security against the
economic effects of sickness. And the time has
now arrived for action to help them attain
that opportunity and to help them get that
protection.

. . . today, . . . we are taking such action 20
years later. . . . The need for this action is
plain ...

There are more than 18 million Americans
over the age of 65. Most of them are threat-
ened by illness and medical expenses that they
cannot afford

This insurance will help pay for care in
hospitals, in skilled nursing homes, or in the
home. And under a separate plan it will meet
the fees of the doctors ...
No longer will older Americans be denied the
healing miracle of modern medicine. No
longer will illness crush and destroy the

saving that they have so carefully put. away
over a life-time so that they might enjoy
dignity in their later years. No longer will
yrning- families see their own incomes. and
their own hopes eaten aNva-, simply because
they are carrying. out their deep moral oblign
t ions to their p,thents, alAl to their uncles, and
their aunts.

In the Federal Government both programs are
administered by the Department of Health,
Education, and Welfare. The Social Security Ad-
ministration directs Medicare; Social and Re-
habilitation Service directs Medicaid.

Both Medicare and Medicaid help pay medical
bills. Both are part of the Social Security act.
They work together but they are not the same.

Both Medicare and Medicaid insist on high
standards, support expansion of facilities, en-
courage innovation in medical care delivery and
require review of care. Medicaid requires that
medical services be available everywhere in a
State. It is also beginning a program to train
and employ neighborhood people as community
health workers.

Together Medicare and Medicaid are significant
programs striving to benefit everybody by im-
proving the quality, the quantity, the efficiency,
the distribution, and the effectiveness of medical
services in the United States.

Both Medicare and Medicaid must be operated
in compliance with Title VI of the Civil Rights
Act of 1964 which prohibits discrimination:

No person in the United States shall, on the
ground of race, color, or national origin, be
excluded from participation in, be denied the
benefit of, or be subjected to discrimination
under any program or activity receiving
Federal financial assistance.

21
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The following comparison may help you identify similarities and differences between the two
programs:

MEDICARE

(1) is for people 65 or older.
almost everybody 65 or older, rich or poor can

have Medicare.
some people 65 or older can have both Medi-

care and Medicaid.

(2) is an in sirranc, prograui.
money from trust funds pays medical bills for

insured people.

(3) is a Federal program.
Medicare is the same all over the United

States.

(4) Medicare is everywhere in the United States.

(5) Medicare Hospital Insurance provides basic
protection against costs of
... inpatient hospital care
... post-hospital extended care
... post-hospital home health care.

Medicare Medical Insurance provides supple-
mental protection against costs of physicians'
services, medical services and supplies, home
health care services, outpatient hospital serv-
ices and therapy, and other services.

(6) Medicare pays most but not all hospital and
medical costs for people who are insured.

Hospital Insurance pays inpatient hospital
bills except for the first $52 in benefit period.

Medical Insurance pays $4 out of $5 (80%) of
reasonable medical costs except for the first
$50 in each calendar year.

insured people pay $5.80 a month for Medical
Insurance (rates differ slightly depending on
time of enrollment; premium rates are re-
viewed annually).

24
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MEDICAID

is for certain kinds of needy and low-iiiconie
people:
... the aged
... the blind
... the disabled
... members of families with dependent

children
... some other children.

some States also include (at State expense)
other needy and low-'neonle people.

is an assistance program.
money from Federal, State, and local taxes

pays medical bills for eligible people.

is a Federal-State partnership.
States design their own Medicaid programs

with Federal guidelines.
Medicaid varies from State to State.

Medicaid is now in most States, the District.
of Columbia, Guam, Puerto Rico, and the
Virgin Islands.

Medicaid pays for at least these five services:
... inpatient hospital care
... outpatient hospital services
... other laboratory and X-ray services
... skilled nursing home services
... physicians' services.

in many States Medicaid pays for such addi-
tional services as dental care, prescribed
drugs, home health care, eye glasses, clinic
services, and other diagnostic, screening, pre-
ventive, and rehabilitative services.

Medicaid can pay what Medicare does not
pay for people who are eligible for both pro-
grams.

Medicaid.can pay the $52 Medicare does not
pay in each benefit period for eligible people.

Medicaid can pay the first $50 per year of
medical care costs and can pay what Medicare
does not pay of the remaining reasonable
charges for eligible people.

Medicaid can pay the $5.80 a month for
eligible people.



MEDICARE

( 7) --NIolicare Iluspit n1 Insurance is financed by a
separate payroll contribution.

Nledicare Nit lical Insurance is tin:weed 1)y
monthly premiums. 'Ile Federal Government
pays half and the iosured person pays half.

MEDICAID

781(4hr:till is financed by Federal and
_o\ ernnteuts-

contributes from
to the riellest States) 1,, th,,
xvith the 1()IveS1 pel'-0:11)11:1 ) of

niedicAl care costs for needy and loN-income
people who are aged, itiincL disabled, or mem-
bers of families with dependent ,!.ildree

---States nay "c1),'!incirr.

STUDY ACTIVITIES

The Senior Citizens Club of JefferRoerOle has
invited several health patitionk.-N to participate
in a panel discussion of Medicare: Dr. Joseph
McCartney, a local physician; Mrs. Ruth Ziegler.
RN, Director of Nursing. at Lake Valley Memorial
hospital; Mrs. Ida Mae Washington, LPN
Charge Nurse, and Miss Ellen Higgins, LPN
Charge Nurse at Elk Manor Nursing Home and
Extended Care Facility.

Mrs. Ziegler described the Hospital Insurance
part of Medicare briefly:

Your hospital insurance helps pay for medi-
cally necessary services provided by health
facilities participating in Medicare when you
are a bed patient in a hospital. And if you
need further rare after a hospital s;dy, pay-
ments are made when you are a bed patient
in an extended care facility or a patient at
home receiving services from a home health
agency. The services hospital insurance helps
pay for are called covered 8ervices. Your hos-

pital insurance covers almost all of the serv-
ices you would ordinarily receive as a bed
patient in a participating hospital or PS-
tended care fa, ;1ity or as a patient at home
receiving services from a participating home
health agency. Your hospital insurance will
also. in some cases, help pay for rare in certain
hospitals that do not participate in Medicare.
When you receive covered services from a
participating hospital. extended care facility,
or home health agent:, you do not need to
make any claim for your hospital insurance
benefits. These institutions or agencies make
the claims and receive the :Medicare payment.
They have agreed to charge you only for serv-
ices which are not covered by Medicare. You
will always receive a notice from the Social
Security Administration when a payment has
been made on :you behalf.

The men and women senior citizens asked the
following general questions of the panel: try to
answer them in an accurate, explanatory way.

1. How is the hospital insurance part. of Medicare financed?



2. How el. van I my hospital i:

3. Can I renew my hospital insurance?



4. How do I keep a record of how much insurance, how many -days- or -visits- I have used?

5. What. does hospital insurance pay for when I am a hospital bed patient?
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(. 1{w tiovs ier.4on !let :oh:tilted to an extended cnre fug ilit

7. What benefits am I entitled to in an extended cart facility?



S. how does a person qualify for home health benefits?

9. What home health benefits can a Medicare patient receive?
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Dr. McCartney described the Medical Insurance part of Medicare briefly:

Your medical insurance helps pay for doctors' services, outpatient hospital services, medical
services and supplies, home health services, out patient physical therapy, and other health care
services. The kinds of services medical insurance can help pay for are called covered services.
For each calendar year, medical insurance does not pay any of the first $50 of reasonable
charges for covered services. Reasonable charges are determined by the Medicare carriers
the organizations selected in each State by the Social Security Administration to handle medi-
cal insurance claimsand take into account the customary charges of your doctor as well as
the charges made by other doctors in your locality for similar services. After Medicare records
show that your bills for covered services are over $50 for a calendar year, medical insurance
will pay 80% of the reasonable charges for covered services for the rest of the year. (There
are a few exceptions to this rule.) Be sure to send in a claim as soon as your bills reach $50
so the Medicare records will show the first $50 as well as the rest of your bills.

The group asked the following questions of the panel about Medical Insurance; try to answer tl
in an accurate, explanatory way.

1. What are some of the doctor bills medical insurance helps pay?
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2. What kinds of dental services will medical insurance cover?

3. When I am a patient in a hospital, what kinds of laboratory and X-ray services are paid for by
medical insurance?

31

37



4. Will medical insurance pay for ambulance services'?

5. What kinds of outpatient, hospital services does medical insurance help pay for?
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6. Would you explain the home health benefits that are covered by medical insurance?

7. What are some of the different medical services and supplies that are paid for by medical insurance?
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8. How does a person make a claim for medical insurance?

The local district of the State Association of Licensed Practical Nurses has invited a represent
of the State Office of Social and Rehabilitation Service to discuss the Medical Assistance (Medi,
Program. Try to find answers to some of the following general questions.

1. Just what is Medical Assistance (Medicaid) ?



2. Who administers the Medicaid program?

3. What kinds of people in this State can benefit from the Medicaid Program ?
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4. Who is eligible for Medicaid ?

5. What kinds of medical care and services are covered by the Medicaid Program ?

36

3242



6. How do hospitals and nursing homes meet institutional requirements to participate in Medicaid?

7. How is payment for Medicaid care and services handled?



8. Are any social services available under Medicaid ?

9. Can a person qualify for both Medicare and Medicaid ? Please explain.



Chapter 3

PATIENTS ARE PEOPLE

It is important to remind yourself again and
again that patients are people. Each patient is a
multi-dimensional person. At the same time he or
she may be a worker, a mate, a parent, a home-
maker; your patient may be a son or daughter,
citizen, friend, organization member, religious
affiliate, and user of leisure time.

Your patients require skilled long-term care
because of chronic disease or disabilities, or be-
cause of dependencies associated with aging. We
all have different concepts of health, illness, life
and death, and each patient's reaction to illness
and his subsequent need for care is conditioned

OLDER

Many of your patients are older adults and you
already know a great deal about older people and
their characteristics. The following review may
prove helpful.

PHYSICAL CHARACTERISTICS

loses speed and flexibility ;n movement
performs simple, repetitive tasks best
more susceptible to respiratory infections
circulatory diseases more common
less able to maintain normal body temperature
sensory processes decline
male sex drive decreases
hypertrophy of prostate gland

MENTAL CHARACTERISTICS

poorer short-term memory
rate of learning declines but not necessarily

the capacity to learn

EMOTIONAL CHARACTERISTICS

possibility of shelved obsolescence or life of
esteem and achievement

greatly by his individual and cultural perceptic.-
of life and death.

Many patients requiring long-term care ex-
perience intense feelings of guilt and disappoint-
ment. "How can my family afford to keep me in
this nursing home; it would be better if I died."
"What good am I to my wife and boys; I tun only
half a man, I have no legs." Occasionally patients
obtain secondary gains, such as absence from
work, because of a long-term illness.

Patients are peoplevery special, complex
people.

PEOPLE

timid, uncertain, easily discouraged, sensitive,
suspicious

kind, gracious, gentle, loving, wise, and
possesses the inner security and peace which
youth cannot achieve

SOCIAL CHARACTERISTICS

20 million persons 65 and over in United
States

lives in urban industrialized society and re-
tires at fixed age; government-employer-
union pension and/or social security

inability of children to care for aging
parents; tendency toward public responsi-
bility

fewer places for older adult in local civic and
political affairs

SPIRITUAL CHARACTERISTICS

may be time of spiritual growth and quiet
contemplation

reflects about beliefs and practices
capable participator

39

3,-,3 45



Many conditions of illness Millet the older adult.
Arteriosclk4rosi:, cerebral vt(senlar accidents, and
pneumonia are common diseases among older
adults. Dr4.4,144,cs of the heart cause most deaths in
individuals over (5. Rarely does an older person
die of "natural causes" or just old age.

Psoriasis is a skin disease found in the older
person. Such musculo- skeletal conditions as
bursitis, gsteoarthritis, fractures, and paralysis
are common.

Lung and heart diseases greatly afflict the older
adult and cause many deaths. Pleurisy, pulmonary
emphysema, pneumonia, the common cold, and in-
fluenza are typical respiratory diseases. Congestive
heart disease, arteriosclerosis, anemia, and gan-
grene are diseases of the circulatory system.

Sordes is an unpleasant mounth condition asso-
ciated with chronic illness and characteristically
found in many older adults. Atonic constipation
is a common disorder in the age group over 65.

Cerebral vascular accidents are frequent in the
older adult. Parkinson's disease occurs. A variety
of changes occur in the special senses; and hearing
difficulties, vision changes, as well as cataracts
develop.

Many older people have diabetes. Senile vagin-

itis occurs in the older woman, and benign pros-
tatic hypertrophy is common in the older man.

14:motional problems and mental illness may per-
sist into older adulthood. Depression may occur
after 65. Symptoms of senility develop with vary-
ing severity. The older person may be slightly
confused at times or may be completely out of
touch with reality and need to be institutionalized.

The older adult is a difficult but interesting
patient because he poses so many challenging
nursing problems. So many negative changes in
body structure and functions accompany aging.
Several disease entities are frequently present at
the same time. A 75-year old man with diabetes,
hypertension, and arithritis may be transferred to
an extended care facility following a cerebral
vascular accident.

Despite these many physical impairments and
the fact. that at times the older adult may be con-
fused, he is still capable and able to assist with
his personal care and with many of the activities
of daily living.

Institutionalization may be a new and strange
experience for the older adult and he may be
afraid. Institutionalization for many adults is not
voluntary. If the older adult can help make plans
for his health care he seems to adjust to the situa-
tion better.

CHILDREN AND ADULTS WITH CHRONIC CONDITIONS

Today a great number of children; youth and
young adults have chronic diseases and disabilities
and need long-term care. Deaths from communic-
able disease are fewer in the United States than
60 years ago. Improved diagnostic practice makes
it possible to identify and detect chronic disease
(pathological processes) in children, youth, and
adults earlier than in former years.

Many long-term care patients are accident
victims. Accidents are a leading cause of disability
in the United States among children and young
adults. Thousands of disabled veterans from
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former and present wards need skilled long-term
care and rehabilitation.

Heart disease and cancer affect. people through-
out the age span and cause many chronic condi-
tions and disabilities.

For these reasons the number of persons with
chronic disabilities is increasing. However, new
treatment modalities, progressive health legisla-
tion, and a concern on the part of the health
profession for long-term care patients makes re-
habilitation a possibility and reality for many
persons with chronic conditions.



STUDY ACTIVITIES

1. Please ask and answer the question "who am I?" twenty times.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.



2. Think of a specific patient: an older adult, a child or adult with a long-term illness. Ask and answer
the question "who is my patient ?" twenty times.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.



3. Each patient is a multi-dimensional person. What does this mean'?

4. Describe a "typical" older adult. Mention physical, mental, emotional, social, and spiritual charac-
teristics.
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5. Why is aging so often associated with illness?

6. Explain the following statement : The older adult is a difficult patient; the older adult is n challeng-
ing patient.



7. Why does an increasing number of children, youth and young adults need long-term care?
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Chapter 4

SETTINGS FOR LONG-TERM CARE

"The right, person, in the right place, at. the
right time, with the right service, at the right
cost," is basic to the concept of progressive patient
care and the idea of comprehensive health plan7
ning. Patients who require skilled long-term care
because of chronic disease or disabilities, or be-
catc,e of dependencies associated with :Aging

receive care in a variety of settings: hospitals, ex-
tended care facilities, nursing homes, residential
facilities, and at Amine.

The LPN charge nurse may function in several
different institutional settings : hospitals, extended
care facilities, intermediate care facilities, and
nursing homes.

HOSPITALS

The daily census of most general hospitals re-
veals a large number of medical (long-term)
patients as well as a significant. number of patients
over the age of 65. Today hospitals participate
and provide services in the Health Insurance for
the Aged Program (Medicare) and the Medical
Assistance Program (Medicaid). Conditions of
Participation, have been established and pro-
cedures to determine eligibility stated. Specific
conditions of participation have been developed
for the following hospital fun and situa-
tions:

Compliance with State and Local Laws
Governing Body
Physical Environment
Medical Staff
Nursing Department,
Dietary Department
Medical Record Department
Pharmacy or Drug Room
Laboratories
Radiology Department
Medical Library
Complementary DeparLaents

Outpatient. Department,
--Emergency Service or Department.
Social Work Department
Utilization Review Plan

The conditions of participation for the nursing
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department, are included for study. Because so
many nursing responsibilities entai'. cooperation
and collaboration with other hospital depart-
ments, it is suggested that the LPN obtain and
read the entire Conditions of Participation;
Hospitals.

405.1024 Condition of ParticipationNursing
Department
The hospital has an organized nursing de-
partment. A licensed registered professional
nurse on duty at all times and professional
nursing service is available for all patients
at all times.
(a) Standard; Organization.There is a
well-organized departmental plan of adminis-
trative authority with delineation of responsi-
bilities and duties of each category of nursing
personnel. The factor explaining the standard
is as follows: The delineation of responsi-
bilities anal duties for each category of the
nursing staff may be in the form of a written
job description for each category.
(b) Standard; Licensed Registered Profes-
sional Nurse.There is at: adequate number
of licensed registered professional nurses to
meet the following minimum staff require-
ments: Director of the department; Assistants
to the director for evening and night services;
Supervisory and staff personnel for each



department or nursing- unit to insure the
immediate availability of a registered pro-
fessional nurse for bedside care of any patient
when needed : and registered professional
nurse on duty at all times and available for
all patients on a 24-hour basis. The factors
explaining the standard are as follows: (1)
The stalling pattern insures the availability
of registered professional nursing care for all
patients on a 24-hour basis every clay. (2) If
a licensed practical nurse or nursing aide is
on duty during the evening- and night hours
in a ward with patients who do not generally
need skilled nursing care, there is a registered
professional nurse supervisor who makes fre-
quent. rounds and is immediately available to
give skilled nursing care when needed. She is
free to render bedside care and is not occupied
in the operating room, delivery room, or
emergency room for long periods of time. (:3)
The ratio of registered professional nurses to
patients together with the ratio of registered
professional nurses to other nursing personnel
is adequate to provide proper supervision of
patient care, and staff performance, taking
into consideration the characteristics of the
patient. load. (4) A registered professional
nurse assigns the nursing care of each patient
to other nursing personnel in accordance with
the patient's needs and the preparation and
competence, of the nursing staff available.
(e) Standard; Other Nursing Personnel.
r,,re are other nursing personnel in sufficient
numbers to provide nursing care not, requir-
ing the service of a registered professional
nurse. The training and supervision of these
personnel are continually planned and carried
out, to enable them to perform effectively the
:luties which are assigned to them.
(d) Standard; Non-floor ,cervices. There
are adequate nursing personnel for the
surgical suite, clinics, and other services of
the hospital in keeping with their size and
degree of activity. The factors explaining
the standard are as follows: (1) A registered
professional nurse is in charge, of the operat-
ing rooms (2) Surgical technicians and
licensed practical nurses may be permitted to
serve as "scrub nurses" under the direct
supervision of a registered professional nurse;
they are not permitted to function as
circulating nurses in the operating rooms.

ce) stawlord; Q,oilification.q.Individuals
selected for the 1111H1l[r staff are qualified by
education, experience, and demonstrated
ability for tbe positions to which they are
appointed. The factors explaining the stand-
ard are as follows: (1) The director of nurs-
ing makes decisions relative to the selection
and promotion of nursing personnel based on
their qualifications and capabilities and
recommends the termination of employment
when this is necessary. (2) The educational
and experient al qualifications of the director
of nursing, her assistants, and supervisors are
commensurate with the size and complexity
of the hospital. (3) The functions and quali-
fications of nursing personnel are clearly
defined in relation to the duties and responsi-
bilities delegated to them. (4) There is a
procedure to insure that hospital nursing per-
sonnel, for whom licensure is required, do
have valid and current. licensure. (5) Per-
sonnel records including application forms
and verification of credentials are on file. (6)
New employees are oriented to the hospital
nursing service, and their jobs.
(f) Standard: Working Relationships.
There are well established working relation-
ships with other services of the hospital, both
administrative and professional. The factors
explaining the standard are as follows: (1)
Registered professional nurses confer with the
physicians relative to patient care. (2) Inter-
departmental policies affecting nursing serv-
ice and nursing- care to patients are made
jointly with the director of nursing. (3)
There are established procedures for schedul-
ing laboratory and X-ray examinations, for
ordering-, securing, and maintaining supplies
and equipment. needed for patient care, for
ordering diets, etc.
(g) Standard; Evaluation. and Review of
Nursing Cam.There is constant review and
evaluation of the nursing care provided for
patients and there are written nursing care
procedures mid written nursing care plans
for patients. The factors explaining the stand-
ard are as follows: (1) Nursing care policies
and procedures are written and consistent
with generally accepted practice and are re-
viewed and revised as necessary to keep pace
with best practice and new knowledge. (2) A
registered professional nurse plans, super-
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vises. and evaluates t la, nursing care for each
patient. (3) Nursing care plans are kept
current daily. Plans indicate nursing care
needed, how it is to be accomplished, and
methods, and approaches and modinations
necessary to insure best results for the
patient. (4) Nursing notes are informative
and descriptive of the nursing care given and
include information and observations of
sipmificance so that they contribute to the
continuity of patient care. (5) Only (i)
licensed physician or a registered professional
nurse or (ii) a licensed practical nurse, a
student nurse in an approved schooi of nurs-
ing, or a psychiatric technician, when these
classes of personnel are under the direct
supervision of a registered professional nurse,
is permitted to administer medications, and in
all instances, in accordance with the Nurse
Practice Act of the State. (6) All medical
orders are in writing and signed by the physi-
cian. Telephone orders are used sparingly,
are given only to the registered professional
nurse, and are signed or initialed by the
physician as soon as possible. (7) Blood trans-
fusions and intravenous medications are au-

ministeredministered in accordance with State law. If
administered by registered professional
nurses, they are administered only by those
who have been specially trained-for this duty.
(8) There is an effective hospital procedure
for reporting transfusion reactions and ad-
verse drug reactions.

(a) Standard Staff Meetings.Meetings of
the registered professional nursing staff are
held at least monthly to discuss patient care,
nursing service problems, and administrative
policies. The pattern for meetings may be by
clinical departments, by categories of the
staff, or by the staff as a whole. Minutes of all
meetings are kept. The factors explaining the
standard are as follows: (1) Minutes reflect
the purpose of the staff meetings; e.g., re-
view and evaluation of nursing care, ways of
improving nursing service, discussion of nurs-
ing care plans for individual patients, con-
sideration of specific nursing techniques and
procedures, establishment and/or interpreta-
tion of nursing department policies, interpre-
tation of administrative and medical staff
policies, reports of meetings, etc. (2) Minutes
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are available to staff members either in-
dividnally or are maintained in a central
place.

EXTENDED CARE FACILITIES

SometimeF it patient ?io longer needs the inten-
sive care which hospitals provide, but still needs
full-time skilled nursing care and other health
services which cannot he furnished in his home.
Iii these cases, the doctor may transfer the patient
from the hospital to an extended care facility.
This is a specially qualified facility which is
staffed and equipped to furnish full-time skilled
nursing care and many important related health
services. An extended care facility may be an
institution or a distinct part of an institution
which qualifies to participate in the health infmr-
amp program for the aged. All extended care
facilities must have transfer agreements with one
or more hospitals.

'le extended care benefit provided by the
health insurance program for the aged is intended
to be a benefit for those persons who, though they
no longer require the level of intensive care
ordinarily furnished in a general hospital, con-
tinue to need for medical reasons a level of care
entailing medically supervised skilled nursing and
related services on a continuing basis in an institu-
tional setting. The extended care benefit covers
not only postacute hospitalization where the in-
dividual is convalescing or being rehabilitated but
also those types of cases where patient may
continue to be severely ill and indeed .'rNe little
or no prospect. of recovery. A. physician certifies
that the extended care facility services are re-
quired because the patient needs "skilled nursing
care on a continuing basis" for any of the condi-
tions for which he had just, been previously
hospitalized. Thus, a terminal cancer patient who
may receive only pall ive treatment but whose
condition requires skit. nursing services avail-
able at all times would qualify for extended care
benefits. The underlying purpose of the extended
care benefit is to encourage the most effective and
economical utilization of available medical care
resources and facilities. Since it will he necessary
for many aged patients who are hospitalized for
intensive treatment. of an acute phase of illness to
undergo a period of medically supervised con-
valescence or care in a facility which is staffed and
equipped to provide skilled nursing and other



restorative services, the extended care benefit was
provided to enable physicians to transfer patients
to such facilities rather than allowing patients to
continue unnecessarily to occupy high-cost
hospital beds.

Accordingly, an extended care facility, whether
it is a distinct part of an institution or a separate
institution, is a facility which provides a level of
care distinguishable from the level of intensive
care ordinarily furnished by a general hospital.
This level of care is reflected in the conditions of
participation. While the conditions call for a wide
range of specialized medical services and the em-
ployment by the facility in adequate numbers of
a variety of paramedical and skilled nursing per-
sonnel, the emphasis is on the provision of skilled
nursing and related care rather than the type of
care and treatment required in the acute phase of
an illness. Similarly, although the legislative
language concerning rehal;litation services is the
same with respect to hospitals and extended care
facilities, the general concept of an extended care
facility is that of an intermediate institution
which provides post-hospital, subacute services.
Hence, a rehabilitation hospital would be equip-
ped and staffed to diagnose and evaluate the
patient's disability and to initiate a rehabilitation
regime. A rehabilitation extended care facility, on
the other hand, would be staffed and equipped to
continue and modify such a regime during the
patient's convalescence.

In general, a hospital is designed to initiate
care, including diagnosis and treatment. The ex-
tended care facility is designed to continue care,
with appropriate modifications as the patient's
condition changes.

Specific conditions of participation have been
developed for the following extended care facility
functions and situations:

Compliance with State and Local Laws
Administrative Management
Patient Care Policies
Physician Services
Nursing Services
Dietary Services
Restorative Services
Pharmaceutical Services
Diagnostic Services
Dental Services
Social Services

Patient Activities
Clinical Records
Transfer Agreeri.r
Physical Envirs
Housekeeping Ser
Disaster Plan
Utilization Review Plan

The following overview explains these condi-
tions of participation in a little more detail. An
ektcrided care iacility is en;aged primarily in
providing to inpatients (1) skilled nursing care
and related services for patients who require
medical or nursing care, or (2) rehabilitation
serves for the rehabilitation injured, disabled,
or sick persons. The facility must have policies
which are developed and reviewed by a group of
professional personnel, including one or more
physicians and one or more registered professional
nurses; policies relate to skilled nursing care and
other medical services provided by the facility. An
extended care facility or ECF, must have a
physician, a registered professional nurse, or a
medical staff responsible for the execution of such
policies. The health care of every patient must be
under the supervision of a physician and a physi-
cian must be available to furnish necessary
medical care in case of an emergency. An ECF
must maintain clinical records on all patients.

An extended care facility must provide 24-hour
nursing service which is sufficient to meet nursing
needs iTt accordance with the policies developed;
at least one regisikred professional nurse must be
employed full time. The ECF must provide appro-
priate methods and procedures for the dispensing
and administering of drugs and biologicals. It
must have in effect a utilization review plan, Other
conditions relating to the health and safety of
patients who receve services in an extended care
facility may be required by State, local, and
Federal officials as deemed necessvry.

The conditions of participationnursing serv-
ices are included fel. study. Because so many
'1,'Irge nurse respo.isi?..ri'l. require cooperation

.id collaboration wit4 al': departments, it is sug-
gestiAi the LPN send read the entire

Conditions of i'.i.i.rticipation; Extended

405.1124 Condition of Participation.Nurs-
ing Services,The extended care facility pro-
vides 24-hour nursing service which is



sufficient to meet the nursing needs of all
patients. There is at least one registered pro-
fessional nurse employed full time and re-
sponsible for the total nursing service. There
is a registered professional nurse or licensed
practical nurse who is a graduate of a State
approved school of practical nursing in
charge of nursing activities during each tour
of duty. The t erins `'licensed practical
nurse (s)- and "practical nursing-- as used in
this section are synonymous with 'licensed
vocational nurse(s)- and "vocational nurs-
ing."'

(a) Standard; Full-tipze Nursc.---There is at
least one registered professional nurse em-
ployed full time. If there is only one regis-
tered professional fume, she serves as director
of the nursing service, works full time during
the day, and devotes full time to the nursing

service of the facility. If the director of
nursing has administrative responsibility for
the facility, she has 'A, professional nurse
assistant so that there is the equivalent of a
full-time director of nursing service. The
otrector of nursing service is traioed or es-
perienced in areas such as nursing service
adininis7 ration. rehabilitation nursing. psy-
chiatric or geriatric nursing.

b) ,ctandard ; Director. of Numinq ri,ice,
----The director of the nursing service is re
sponsible for: (1) Developiig and/or main-
taining nursing service objectives, standards
or nursing practice, nursing proc,dure
manuals, and written job descriptions for
each !eve] of nursing personnel; (2) Recom-
mending to the administrator the number and
levels of nursing personnel to be employed,
participating- in their recruitment and e,elee-

Figure 4-2, Patient care.in an extended care facility
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tion, and recommending termination of em-
ployment when necessary: (3) Assigning and
supervising all levels of nursing personnel;
(4) Participating in planning and budgeting
for nursing care: (5) Participating in the
development and implementation of patient
rare policies and bringing patient care prob-
lems requiring changes in policy to the
attention of the professional policy advisory
groups: (6) Coordinating nt -sing services
with other patient care services such as
physician, physical therapy, occupational
therapy, and dietary: (7) Planning and con-
ducting orientation programs for new nursing
personnel, lind continuing inservice education
for all nursing personnel; (8) Participating
in the selection of prospective patients in
terms of nursing s ices they need and nurs-
ing competencies lable; (9) A=suring that
a nursing care plan is established for each
patient. and that his plan is reviewed and
modified as necessary.

(e) Standard; Supervising Nurse.Nursing
care is provided by or under the supervision
of a full-time registered professional nurse
currently licensed to r .actice in the State.
The factors explaining the standard are as
follows: (1) The supervising nurse is trained
or experienced in areas such as nursing ad-
ministration and supervision, rehabilitation
nursing, psychiatric or geriatric nursing. (2)
The supervising nurse makes daily rounds to
all nursing units performing such functions
as visiting each patient, reviewing clinical
records, medication cards, patient care plans
and F:aff assignments, and to the greatest
degree possible accompanying physicians
when visiting patients.

(d) Standard; Charge Nurse.There is at
least one registered professional nurse or
qualified licensed practical nurse who is a
graduate of a State approved ochcol of prac-
tical nursing on duty at all times and in
charge of the nursing activities during each
tour of duty. The factors explaining the
standard are as follows: (1) A State-an
proved school of practical nursing is
whose standards of education meet those set
by the appropriate State nurse licensing
authority. (2) Some State laws grant prac-
tical nurse licensure (nonwaivered) to certain
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individuals who have an educational back-
ground considered to be equivalent to gradua-
tion from a State-approved school of
practical nursing. Such licensure determina-
tion is made by the appropriate State nurse
licensing authority on the basis of evaluation
of the individual's educational achievements.
as well as on successful completion of the
appropriate State licensing examination.
Licensure under such conditions may be ac-
cepted as meeting the requirement of gradua-
tion from a Stath-approved school of
practical nursing. (3) It is desirable that the
nurse in charge of each tour of duty be
trained or experienced in areas such as nurs-
ing administration and supervision, rehabili-
tation nursing, psychiatric or geriatric
nursing. (4) The charge nurse has the ability
to recognize significant changes in the condi-
tion of patients and to take necessary action.
(5) The charge nurse is responsible for the
total nursing care of patients during her tour
of duty.

(e) Standard; 24-hour Nursing Service.
There is 24-hour nursing service with a suffi-
cient number of nursing personnel on duty at
all times to meet. the total needs of patients.
The factors xplaining the standard are as
follows: (1) Nursing personnel include regis-
tered professional nurses, licensed practical
nurses, aides and orderlies. (2) The amount of
nursing time available for patient care is
exclusive of nonnursing duties. (3) Sufficient
nursing time is available to assure that each
patient : (i) Receives treatments, medications
and diet as prescribed; (ii) Receives proper
care to prevent decubiti and ir kept comfort-
able, clean, and well-groomed; (iii) Is pro-
tected from accident and injury by the
adoption of indicated safety measures; (iv)
Is treated with kindness and respect. (4)
Licensed practical nurses, nurses' aides and
order lies are assigned duties consistent with
their training and experience.

(f) Standard; Restorative Nursing Care.
There is an active program of restorative
nursing care directed toward assisting each
patient to achieve and maintain his highest
level of self care and independence. The
factors explaining the standard are as
follows: (1) Restorative nursing care



initiated in the hospital is 7, 'ntinued im-
mediately upon admission to the extended
care facility. (2) Nursing personnel are
taught restorative nursing measures and
practice them in their daily care of patients.
These measures include: (i) Maintaining
good body alignment and proper positioning
of bedfast patients: ( ii) Encouraging and
assisting bedfast patients to change posi-
tions at least every 2 hours day and night to
stimulate circulation, and prevent decubiti
and dei4rmities; (iii) Making every effort to
keep patients active and out of bed for
reasonable periods of time, except when con-
traindicated by physicians' orders, and en-
couraging patients to achieve independence in
activities of daily living by teaching self care,
transfer and ambulation activities; (iv)
Assisting patients to adjust to their dis-
abilities, to use their prosthetic devices, and
to redirect their interests if necessary ; (v)
Assisting patients to carry out prescribed
physical therapy exercises between visits of
the physical therapist. (3) Consultation and
instruction in restorative nursing available
from late or local agencies are -utilized.

(g) Standard; Dietary ;upervi,sion.Nurs-
ing personnel are aware of the dietary needs
and food and fluid intake of patients. The
factors explaining the standard are as
follows: /.1) Nursing personnel observe that
patients are served diets as prescribed. (2)
Patients needing help in eating are assigned
promptly upon receipt of meals. (3) Adap-
tive self-help devices are provided to con-
tribute to the patient's independence in
eating. (4) Food and fluid intake of patients
is observed and deviations from normal at
reported to the charge nurse. Persistent un-
resolved problems are reported to the
physician.

(h) Standard; Nursing Ocr,P Plan.There
is a written nursing care plan for each
patient based on the nature of illness, treat-
ment prescribed, long- and short-term goals
and other pertinent information. The factors
explaining the standard are as follows: 11)
The nursing care plan is a personalized ',.=.11y
plan for individual patients. It indicates what
nursing care is needed, how it can best be
accomplished for each patient, how the
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patient likes things done. what methods and
approaches are most successful, and what
modifications v necessary to insure best re-
sults. (2) Nursing care plans are available
for use by all nursing personnel. (3) Nursing
care plans are reviewed and revised as needed.
4) Relevant nursing information from the

nursing care plan is included with other
medical information when patients are trans-
ferred,

( i) Standard; Inserric- Education Program.
There is a continuing inser ice ational
program in effect for all nursing personnel in
addition to a thorough job orientation for
new personnel. Skill training for nonprofes-
sional nursing personnel begins during the
orientation period. The factors explaining the
standard are as follows: (1) Planned in-
service programs are conducted at regular
intervals for all nursing personnel. (2) All
patient care personnel are instructed and
supervised in the care of emotionally dis-
turbed and confused patients, and are helped
to understand the social aspects of patient
care. (3) Skill training includes demonstra-
tion, practice, and supervision of simple
nursing procedures applicable in the in-
dividual facility. It also includes simple
restorative nursing procedures. (4) Orienta-
tion of new personnel includes a review of the
procedures to be followed in emergencies.
(5) Opportunities are provided for nursing
personnel to attend training courses in
restorative nursing and other educational
programs related to the care of long-term
patients.

INTERMEDIATE CARE FACILITIES

Many people, because of their physical or
mental limitations or both, require living accom-
modations and care, which as a practical matter,
can be made available to them only through insti-
tutional facilities. These people do not have an
illness, disease, injury, ar condition that requires
the degree of care and treatment which a hospital
or skilled nursing home provides. An inter-
mediate care facility is an institution or a distinct
part of an institution which is licensed under
State law to provide its residents with such a
defined range and level of care and services on a
regular basis. Many State plans include benefits



in the foem of institutional services in inter-
mediate care facilities.

The following pages describe the minimum
range or level of care and services suitable to the
needs of individuals in intermediate care facilities.

( i) Adrnision. transfer. and di-qcharge of
re.,,,idents. The admission, transfer, and dis-
charge of residents ef the facility are con-
ducted in accordance with written policies of
the institution that include at least the
following provisions. (a) Onl: those persons
are accepted into the facility whose *needs can
be met within the accommodations and serv-
ices the facility provides; (b) As changes
occur in their physical or mental condition,
necessitating service or care not regularly
provided by the facility, residents are trans-
ferred promptly to hospitals, skilled nursing
homes, or other appropriate facilities; (c)
The resident, his next of kin, and the re-
sponsible agency if any, are consulted in ad-
vance of the discharge of any resident, and
casework services or other means are utilized
to assure that adequate arrangements exist
for meeting his needs through other resources.
(ii) Personal care and protective services.
The types and amounts of protection and per-
sonal service needed by each reeictent of the
facility are a matter of record and are known
to all staff members having personal contact
with the resident. At least the following
services are provided. (a) There is, at all
times, a responsible staff member actively on
duty in the facility, and immediately acces-
&51e to all residents, to whom residents can
report injuries, symptoms of illness, or emer-
gencies, and who is immediately responsible
for assuring that appropriate action is taken
promptly. (b) Assistance is provided, as
needed by individual residents, with routine
activities of daily living including serv-
ices as help in bathing, dressing, grooming,
and management of personal affairs such as
shopping. (c) Continuous supervision' is pro-
vided for residents whose mental condition is
such that their personal safety requires such
supervision.
(iii) Social services. Services to assist resi-
dents in dealing with social and related prob-
lems are available to all residents through one
or more caseworkers on the staff of the

facility : and or. in t!ie .ase of recipients of
assistance, thrc,:.gh caseworkers or she ,:taff
of the assistance agency: or through 4.t her
arrangements.

(iv) .Actiritieg. Activities are regularly avail
able fer all residents, including social and
recreational activities involving active par-
ticipation by the residents, entertainme: t of
appropriate frequency and character, and
opportunities for participation in community
activities as possible and appropriate.
(v) service. At least three meals a day.
constituting a nutritionally adequate diet, are
served in one or more dining areas separate
from sleeping quarters, and tray service is
provided for residents temporarily unable to
leave their rooms.
(vi) Special diets. If the facility accepts or
retains individuals in need of medically pre-
scribed special diets, the menus for such diets
are planned by a professionally qualified
dietician, or are reviewed And approved by
the attending physician, and the facility pro-
vides supervision of the preparation and serv-
ing of the meals and their acceptance by ti
resident.
(vii) Health services. Whether provided by
the facility or from other sources, at least the
following services are available to all resi-
dents: (a) Immediate supervision of the
facility's health services by a registered pro-
fessional nurse or a licensed practical nurse
employed full-time in the facility and on duty
during the day shift. In some States there are
two or more classifications of intermediate
care facilities, and the employment of a nurse
is not required of institutions in classifica-
tions serving only residents determined b.,'
their physicians not to need supervision by a
licensed nurse. (b) Continuing supervision
by a physician who sees the resident as needed
and, in no case, less often than quarterly;
(c) Under direction by the resident's
physician and general supervision by the
nurse in charge of the facility's health serv-
ices, guidance and assistance for each resident
in Ca?.':ying out his personal health program
to assure that. preventive measures, treat-
ments, and medications prescribed by the
physician are properly carried out and
recorded; (d) Arrangements for services of
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Figure 4-3. Resident care in an intermediat, care facility.

a physician in the event of an emergency
when the resident's own physician cannot be
reached; (d) In the presence of minor illness
and for temporary periods, bedside care
under direction of the resident's physician
including nursing services provided by, or
supervised by, a registered professional nurse
or a licensed practical nurse; (f) An in-
dividual health record for each resident in-
cluding (1 the name, address, and telephone
number of hi physician; (2) a record of the
physician's findings and recommendations in
the pre-admission evaluation of the individ-
ual's contrition and in subsequent reevalua-
tions and all orders and recommendations of
the physician for care of the resident; (3) all
symptoms and other indications of illness or
injury brought to the attention of the staff by
the resident or from other sources, including
the date, time, and action taken regarding
each.

(viii) Living accorainoiThtion.,?. Space and
furnishings provide each resident clean, com-
fortable and reasonably private living acom-
modations with no more than four residents
occupying a room, with individual storage
facilities for clothing. and personal articles,
and with lounge, recreation and dining areas
provided apart from sleeping quarters.
(ix) AdniinlIhrtion and numagement. The
direction and management of the facility are
such as to assure that the services required by
the residents are so organized and adminis-
tered that they are, in fact, available to the
residents on a regular basis and that this is
accomplished efficiently and with considera-
tion for the objective of providing necessary
care within a homelike atmosphere. Staff are
employed by the facility in sufficient number
and competence, as determined by the appro-
priate State agency, to meet the requirements
of the residents.
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4Imost one
nursing homes.
her of 'people
business-for-pr
Qui llan,
administ rat ;On.

NURSING

million Americans are in 24.111

recen. years an increasing num-
have entered the "nursing-holne-
air." ording to Florence Mc-
and authority on mrsing home
a modern nursing home has Coe

obj.-ct ives :

1. To provide continuing care for those recover-
ing front surgical or medical d'norders.

0. To assist patients i' --achin., optimal
physical and emotional health.
To provide for the total needs of patients
physical. emotional, and spiritual.

4. To assist the aging toward an active partici-
pation in life.

5. To provide for rehabilitative services wnen
the need exists.

6. To %cork cooperativel2 with other community
and social agencies.

On the other hand, David Pryor, Congressman
from Arkansas, believes a nursing home is "a
halfway house somewhere between society and the
cemetery." "American nursing homes for the
elderly are divided into three general categories:
expensive, bad, and terriblc.-

Who is correct ? Perhaps both descriptions are
accurate. We know that "less Ill '1 good condi-
tions- exist in many nursing homes. We know
also that high quality care exists in many homes
and can and wir zxist in even more. Most of our
discussion will focus on nursing homes providing
"skilled nursing care" as defined in the Medicaid
provisions.

Just a word or so in general about. nursing
homes. A nursing home may be a private home,
an institution, building, or residence which pro-
vides through its ownership or management
maintenance, personal care, nursing, to three or
more persons. Because of some illness or physical
infirmity these people reouire such care. Nursing
home management may be public (Federal, State,
county, or community), religious, fraternal,
charitable, non-profit, or private (individual or
corponue'i for profit, A "home for the aged is
similar, yet it provides sheltered care simply
because people are older people and unable to

HOMES

maintain an independent way of life except for
inst iturionalization.

States and most large ities have minimum
standards, that is, rules and refnilati( .1=- for ours-

homes. When a nursing home meets these
standards, it is licensed. Standards relate to ad-
ministraf: ,n: general policies, medical super-
vision of patients: nursing: records: medi,:lt ions.
treatment,. narcotics and dangerous drurs: food
service: plant' maintenance, houseke-ipin7, and
sanitation: water supply and SeW:tgl` disposal:
furnishing. equipment, and supplies: buildhors
and grounds of the existing home: buildings and
grounds of new (-mist metion or conversions: fire
protection in the e\ ing home: tire protectik
cif new bilildingS 011VerSions: additions and
alterations: building plans; as well
standards for infants and children
rears of age.

To qualify as skilled nursing home and re-
ceive Mel ' -,ayments. an institution must
supply the ng agene.y of the State full and
complete 11..n ation as to the identity of each
person having an ownership interest of 10r/c or
more in the nursing home. If the nursing home is
organized as a corporation or a partnership,
officers, directors, and/or partners must he
identified.

as special
ul,der 1S

The nursing home must have and maintain an
organized nursing service for its patients, which
is under the direction of a professional registered
nurse who is employed full-time by the home:
other nursing* and auxiliary personnel must be
sufficient in number to provide adequate cud
properly supervised nursing services for al)
patients during all hours of each day and all days
of each week. There most be at least one pro-
fessional registered nurse or licensed practical (or
vocational) nurse, on duty at all times and in
charge of the nursing activities during each tour
of duty. The LPN should be a graduate of a
State-approved school of practical nursing or be
a person who is found by the appropriate State
licensing authority en the basis of the individual's
education and formal training to have back-
ground considered to be equivalent to graduation
from a State-approved school of practical nursing.

To qualify as a skilled nursing home, an institu-
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Figure 4-4. Patient care in a nursing borne.

tion must make satisfactory arrangements for
professional planning and supervision of menus
and meal service for patients for whom special
diets or dietary restrictions are medically pre-
scribed.

The nursing home must have satisfactory
policies and procedures relating to the mainte-
nance of medical records on each patient of the
nursing home, dispensing and administering of
drugs and biologicals, and assuring that each
patient is under the care of a physician and that
adequate provisions are made for medical atten-
tion to any patient during emergencies.
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The nursing home must- have arrangements with
one or more general hospitals under which such
hospital or hospitals will provide needed diagnos-
tic and other services to patients of the nursing
home. The hospitals agree to accept acutely ill
patients from the nursing home who need hospital
care.

To qualify as a skilled nursing home, institu-
tions must meet the requisite provisions of the
Life Safety Code of the National Fire Protection
Association for nursing homes.



STUDY ACTIVITIES

--The right person. in the right place, at the right time. with the right ,;ervice, at the right ost." is
basic to the concept of progressive patient care and the idea of comprehensive health planning.

Complete the following chart by describing the kind of patient that should be in each of the folow-
ing inst it ut ional settings: a hospital, an extended care facility, an intermediate care Leilitv, and a nurs-
ing home. Identify major nursing needs of each patient and delineate the role of the LPN in meeting
these needs.

When you have finished each chart. compare and contrast r 1) patients, (2) patient rursing needs.
and (3) the -role of the LPN in meeting patient needs in the ,lifferent institutional settings.

Patient Description

HOSPITAL

Nursing Needs Role of the LPN



Patient Description

EXTENDED CARE FACILITY

Nursing Needs Role of the LPN
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INTERMEDIATE CARE FACILITY

Patient Description Nursing Needs Role of the LPN
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Patient Description

NURSING HOME

Nursing Needs Role of the LPN



Chapter 5

Part II THE LICENSED PRACTICAL NURSE AS CHARGE NURSE

INTRODUCTION

With the advent, of Medicare and Medicaid, and
the acknowledged shortage of prepared health
practitioners in the areas of gerontology and long-
term care, the LPN, because of her education, her
role and functions, and her experience, emerged
as one of the most qualified members of the health
team to move into a leadership role in the man-
agement. of skilled nursing care for patients in
nursing homes, extended care and related
facilities.

The government publication;,, Conditions of
Participation,. Hospitals and Conditions of Par-
ticipation,. Extended Care Facilities (Title
XVIIIMedicare), as well as Institutional Serv-
ices in Intermediate Care Facilities and Standards
for Payment for Skilled Nursing Home Care
(Title XIXMedicaid) document well the need
and the plan for utilization of the LPN in a
patient management. role.

Hospitals: If a licensed practical nurse or
nursing aide is on duty during the evening
and night in a ward with patients who do not
generally need skilled nursing care, there is
a registered professional nurse supervisor
who makes frequent. rounds and is imme-
diately available to give skilled nursing care
when needed.

Extended Care Facilities: There is at least
one registered professional nurse or qualified
licensed practical nurse . . . on duty at all
times and in charge of the nursing activities
during each tour of duty.

Intermediate Care Facilities: Immediate
supervision of the facility's health services is
by a registered professional nurse or a

licensed practical nurse employed full-time in
the facility and on duty during the clay shift.'

Skilled Nursing Home: There must be at
least, one professional registered nurse or
licensed practical (or vocational) nurse on
duty at all times and in charge of the nursing
activities during each tour of duty.

Consistent with national health needs and
Federal legislation, is the Patient Care Manage-
ment section of the revised Statement of Func-
tions and Quelifications of the Licensed Practical
Nurse.

The licensed practical nurse,, with additional
preparation in specialized areas and under
direction of autonomous 'health professionals
is qualified to :
a. Supervise other nursing and health-re-

lated personnel.
b. Coordinate and make assignments of other

nursing and health-related personnel and
patients.

c. Serve as team leader.
d. Serve as charge nurse.

One of the first projects of the National
Licensed Practical Nurses Educational Founda-
tioa, Inc. (the education and research arm of
the National Federation of Licensed Practical
Nurses) was the development of Guidelines for
Continuing Education Programs for LPNs. and
Criteria for Continuing Education of the LPN /
LVN. The contract between the Federation and
the U.S. Public Health Service which resulted in

1 In some States the employment of a nurse is not re-
quired if a physician determines the residents do not need
supervision by a licensed nurse.
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Figure 5-1. The LPN charge nurse.

the publication of this text is another example of
LPN readiness and willingness to prepare for key
nursing roles in patient care management.

The term charge .nurse, as used in this text,
means the immediate nursing supervisor, adminis-
trator or director of an individual unit or ward.
In general, the charge nurse has a dual responsi-
bility: (1) patient care, and (2) staff effectiveness.

The charge nurse is responsible for the nursing
care of all patients on her unit, for a specific tour
of duty. This includes planning, implementation,
and evaluation of the nursing care of all patients.

The charge nurse is responsible for staff effec-
tiveness, because in large part, it is through her
staff that she nurses her patients. Because she is
in a leadership role, she is also responsible for
guiding her staff toward personal and group satis-
faction and achievement in their work.

Charge nurse functions vary from institution
to institution, from unit to unit, and from shift
to shift. In general, however, the following list
of functions is characteristic and typical of the
LPN charge nurse.

THE LICENSED PRACTICAL NURSE AS A CHARGE NURSE

A Statement of Functions
The qualified licensed practical nurse who func-

tions as charge nurse on certain tours of duty in
nursing homes, extended care, and related
facilities performs the following functions:
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1. PLANS PATIENT ('ARE
demonstrates awareness of the comprehen-

sive nature of long-term care

understands the condition, needs, and thera-
peutic goals of each patient

receives and interprets verbal and written
reports about patient care

makes nursing rounds to observe and
determine patient needs

assists the physician with examinations and
treatments

discusses patient care goals with physician,
. nursing supervisor, and staff

develops nursing care plans for individual
patients.

2. COORDINATES STAFF ACTIVITIES
exhibits an understanding of basic human

behavior

demonstrates fundamental leadership tech-
niques

uses management principles and procedures

communicates; listens, speaks, reads, writes,
gestures effectively

motivates staff to give skilled nursing care
to all patients.

3. IMPLEMENTS PATIENT CARE
develops plans to meet on-going needs of
all patients
develops plans for common types of emer-
gency situations

assigns personnel in terms of patient needs
and stall proficiencies
helps staff care for patients with special
needs, the patient with mental illness, the
dying patient

--coordinates work with that of other depart-
ments'such as dietary, housekeeping, phys-
ical and occupational therapy, social service

seeks guidance and assistance when prob-
lems are beyond scope
prepared and gives verbal and. written re-
ports about patients: conferences, nurses'
notes, tour of duty and special reports.

4. EVALUATES PATIENT CARE
applies basic principles of evaluation
makes nursing rounds to observe and assess

patient care and needs
assesses patient cam. plans and modifies as
necessary
assesses patient care given by staff and
guide3 appropriate changes

appraises self-performance and plans im-
provement.



STUDY ACTIVITIES

1. Study the job description for charge nurse at. your institution. Compare and contrast the descrip-
tion with The Licensed Practical Nurse as Charge Nurse: A Statement of Functions. What is
similar? What is different?

Similarities:

Differences:

ils,"470



Chapter 6

PLANNING PATIENT CARE

The LPN charge nurse planc, patient rare for a
specific tour of duty. To do this, she:

demonstrates awareness of the comprehensive
nature of long-term care

understands the condition, needs, and thera-
peutic goals of each patient.

receives and interprets verbal and written re-
ports about patient care

makes nursing rounds to observe and deter-
mine patient needs

assists the physician with examinations and
treatments

discusses patient care goals with physician,
nursing supervisor, and staff

develops nursing care plans for individual
patients.

Demonstrates Awareness of the Comprehensive
Nature of Long-Term Care

In the United States today, nursing homes, ex-
tended care, and related facilities assume a major
responsibility for giving skilled long-term care.
The nursing needs of your patients have many
dimensions: physical, mental, emotional, social,
and spiritual. It is necessary to meet these com-
prehensive patient needs on a planned, on-going
basis over .a long (extended) period of time, per-
haps for the entire life of the person. It is equally
important to encourage patient independence and
prevent dependency.

Understands the Condition, Needs, and
Therapeutic Goals of Each Patient

Patients are people and each patient is an in-
dividual. A disease, disability, or dependency is
specific for a person. All people have similar basic
human needs. The degree of wellness or illness
determines greatly how each need can be met and
to what extent nursing is necessary to help the

patient meet his needs. The physician works
closely with the charge nurse and other members
of the health team to establish a therapeutic goal
for each patient and plan care. A goal may be
curative, rehabilitative, or pallative.

Receives and Interprets Orul and
Written Reports About Patient Care

Oral and written reports about patients be-
tween personnel on different tours of duty pro-
mote continuity of patient care. The charge nurse
obtains a complete report on the condition of each
patient from the nurse she is relieving. She dis-
cusses special conditions and needs such as ab-
normal vital signs, pain, changes in general
condition. The charge nurse makes special note of
patients receiving inhalation therapy, patients
with indwelling catheters, patients receiving
parenteral fluids. Treatments, medications, and
specific plans for the day are discussed. Anything
unusual in terms of physical environment of the
ward, personnel changes for the tour of dilly, or
special events for the institution are reviewed.

Makes Nursing Rounds to Observe and
Determine Patient Needs

The LPN charge nurse, as well as team leaders
and nursing supervisors, make "rounds" on
patients. Nursing rounds are made at the change
of shifts, with physicians, with students and staff,
during visiting hours, and whenever patient needs
necessitate a visit by the charge nurse.

Nursing rounds at the beginning of a tour of
duty is an organized way for the charge nurse to
observe patients and determine needs. The LPN
charge nurse should observe each patient in an
organized manner; a planned "general to specific,
head to toe" observation plan is recommended:

Make general observation
Note and feel skin



Note head: eyes, nose. ears, hair, scalp, beard,
lips, gums, teeth, tongue, breath

--Talk with patient; listen
--Check chest : abdomen, back, genitals
Have patient move; lift covers
Examine extremities
Discuss appetite, activity, elimination
Discuss desires, likes, dislikes, complaints
-- -Note mental/emotional condition, reaction to

institutionalization, treatments, nursing care.
Nursing rounds permit the charge nurse oppor-

tunity to secure and give information to patients
and staff. Often she interprets policies pertinent
to patient care and institution management while
on rounds. Observation of nursing ethics in
principle and practice is possible through nursing
rounds. Rounds offer an opportunity for guidance,
teaching, and on-the-spot teaching between the
charge nurse and staff; personnel development on
the job is enhanced through rounds. Orientation
to the job, follow-up learning, and staff develop-
ment continue with the help of the charge nurse
as she makes rounds. Establishing rapport, good
will, and personal interest in the job of the staff
is often accomplished as the charge nurse makes
rounds and talks with staff and their patients. A
sense of togetherness is fostered when the charge
nurse is "with" her staff and patients at the
bedside.

Through rounds the charge nurse can assess the
physical environment of her unit, as well as the
availability, use, and maintenance of supplies and
equipment. She can elicit and discuss suggestions
for improving working conditions. Patient care
and the multiple factors in the environment that
affect care are observed.

Nursing rounds are very important for the
development of good public relations with the
patient, his family, and visitors. The opportunity
to meet and talk with people about health, health
care, and a particular patient and his needs is
possible when the charge nurse makes rounds.
Often the charge nurse uses rounds as a way to
discusl referral plans with the patient, his family,
and the physician.

Assists the Physician with Examinations
and Treatments

The physician assumes responsibility for initial
examination and diagnosis; he prescribes treat-
ment. The effective charge nurse shares cbserva-

tions of the patient with the physician: she
interprets and explains treatment measures to the
patient and his fp.mily. In most cases the charge
nurse knows the patient best and she should try
in every way possible to assist the physician as
they plan patient care together.

Discuss Patient Care Goals with Physician,
Nursing Supervisor, and Staff

Communication with the physician. nursing
supervisor and staff about patients, their prob-
lems, needs, as well as therapeutic goals and
approaches, promotes quality patient care. Patient
care is planned and implemented by a team of
people. The charge nurse evaluates the patient's
condition, his needs and therapeutic goal. She
finds out what the physician is trying to accom-
plish in his care of the patient. he asks the
nursing supervisor for guidance about nursing
care; she involves allied health personnel in
planrring care: the dietician, the physical and
occupational therapists, the clergy, the social
worker, and the administrator.

Develops Nursing Care Plans for Individual Patients

A nursing ca-,- plan is an organized program to
provide individualized ntIrsing care based upon
the medical therapeutic plan and nursing assess-
ment of patient needs, goals, and approaches.
According to Little and Carnevalil the rationale
for care plans is as follows:

Nursing care plans are needed to individual-
ize care

Nursing care plans help in setting priorities
Nursing care plans help in systematic com-

munication
Planning is essential to continuity of nursing

care
Planning is needed to coordinate care
Nursing care plans assn in the evaluation of

care
Nursing care plans contribute to staff devel-

opment.

Dolores E. Little and Doris L. Carnevali, both
professors at the University of Washington and
experienced nurses in planning nursing care write:

Every LPN charge nurse should purchase, read, and
study the book Nursing Care Planning by Dolores E.
Little and Doris L. Carnevali, a 1969 Lippincott of Phila-
delphia publication.
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The current concept of planning patient care
hinges on the belief in the individuality of
each patient, hence the r..ed for systematic
tailoring of his nursing care to his specific re-
quirements. This planned individualization is
carried out in the ordered diaTnostic studies,
the physicians" therapeutic plan of care. and
in the general aspects of nursing activities. It
can be done consistently and methodically
through the use of written care plans. The
written statements of patient problems, goals,
and nursing approaches offer a common basis
of information to all who read them or who
give an oral report from them. In this way
nursing care plans contribute to continuity
of carethe even progression of care during
the stages of illness. They also contribute to,
and are influenced by, efforts in coordinating
tests, therapy and other non-nursing aspects
if care. Plans and progress reports make
possible '..nore accurate assessment of nursing
care and also contribute to staff development,
in areas of both knowledge and skill.

In any work setting, the responsibility for
creating nursing care plans rests with the
nurses who direct or give patient care. There
may be total or selective coverage of the
patient. population in the use of written care
plans.

The climate of experimentation, of zentative-
ness, of alternate solutions, of changing per-
spectives on problems and priorities, tends to
foster a flexible, creative, challenging, patient-
centered work milieu; one well suited to the
constancy of change in the individual patient
and the total patient population.'

There are certain common steps and components
in the process of Planning care, whether it be
thought. through in a moment at the patient's bed-
side or carefully drafted in advance. According
to Little and Carnevali the basic steps in the
process are:

1. Identifying the patient factors that will in-
fluence nursing care.

2. Ruling in or ruling out problems and setting
current priorities of attention and care.

I Little and Carnevali, Nursing Care Planning, p. 16.

3. Stating the nursing care problems2 that have
been given current priority of attention.
a. Setting of the desired patient goals or ob-

jectives in the problem area.
b. Prescribing the nursing actions to be

undertaken that will assist the patient in
achieving his goal.

c. Determining what cues will enable the
nurse to assess the patient response and
the effectiveness of the nursing actions.

4. Revising any or all components of the nursing
care plan as necessary in terms of patient
response or changes in his situation.'

The nursing history is the first component in
planning a patient's nursing care. It is a necessary
part of both continuity and individualization. If
one considers that continuity must begin with the
patient in his home environment and continue
throughout the illness experience, then it becomes
obvious that the gap between non-patient and
patient status, or between home and institution,
must be bridged smoothly. The nursing history
may make this possible.

The history is the cord of individualization also.
It provides the data from the patient to show
where discrepancies exist between his previous
patterns and those which may be expected of him
in his patient role. It also gives beginning data
on cues to patient response. The information ob-
tained in this initial contact forms the basis for
immediate priority setting and statement of cur-
rent and potential problems of concern as well as
selection and modification of nursing approaches
that meet his needs, values and desires.

The exact content areas of the nursing history
should prove useful in terms of economy of time
and appropriateness to patient care in particular
institutional settings. To obtain information that
is not used in planning patient care is not
justified.

The exact format of a nursing care plan will
vary from institution to institution. In most cases
the plan will be an integral part of the Kardex.
If an institution does not have a particular form
for a nursing care plan, several variations are

,2. 2 A nursing care problem is a situation in which the
patient requires or would benefit from the assistance of
the nurse in attaining the desired goal or solution.

a Ibid., p. 47.



suggested: divide a card in half and label the two
sides as follows:

(1) GOALS

(2) PROBLEMS

(3) GOALS

or

or

APPROACHES

APPROACHES

ACTIONS

The following sample plan will give an idea of
content for a nursing care plan for a long-term
care patient.

GOAL ACTION

1. Encourage further a. Accept offers of
independence and help from patient
responsibility for or request his help,
self. especially on his

good mood days.
b. Praise his efforts to

keep his room neat

L

GOAL ACTION

and his help to
hers as well as

himself.

2. Encourage interest a. Help him to con-
in repair of prot lie- Sider situations
sis where leing able to

%Valk with prothesis
would simplify his
life :111(1 make it
more pleasant.

b. Ask if he wishes to
set aside any of his
pay for prothesis
repair.

3. Continue to assist a. Identify care set-
patient in beech- tine and time when
ing oriented to it can be introduced
time and place. without. threaten-

ing him or making
him seem in error.

Figure 8-1. Planning patient care.
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STUDY ACTIVITIES

I. Obtain a nursing care history on one of your patients. Use the following form or any modification
of the form that seems appropriate.

NURSING CARE HISTORY

Patient's Name Diagnosis

Admitting Date Date of History

History obtained by

General Information

I. Previous nursing home and/or hospital experience. Yes____ No_____

Date of last nursing home/hospital experience

II. Previous experience in this nursing home. Yes_____ No

Date Diagnosis

III. Kinds of activities carried out by nurses that were helpful.

1V. Kinds of activities carried out by nurses that bothered you.
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V. Visitor and family contact during hospitalization. Yes_ No

Desire for any restrictions of visits. Yes No_

If restriction, please indicate desires.

VI. Goal expectations from nursing home experience.

Habits of Daily Living

I. Food Habits:

A. Meal patterns :

Breakfast

Lunch

Dinner

Snacks

B. Food dislikes

C. Food allergies

Time Usual Foods



H. Fluid Habits:

A. Fluid preferences

B. Fluid dislikes

III. Sleep Habits :

A. Usual bedtime?

B. Usual number of hours of sleep 2

C. Get up at night?

D. Nap habits

Time

E. Number of pillows desired

F. Number of blankets desired 2

G. Windows open 2 Curtains drawn 2

H. If unable to sleep at home, what things do you do that help you fall asleep?

IV. General Hygiene :

A. Bathing preference:

Tub

Shower

B. Care of teeth:

Type:

Natural

Dentures

Usual Time

Usual Time of Cleaning
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V. Elimination:

A. Usual bowel habits:

Frequence Time

B. Bowel irregularities:

Constipation? Yes No

C. Bladder irregularities:

Yes No

Other Specific Information

Any Specific Questions You -Wish to Ask Me?

Observations Made During History Taking :



2. Every individual must satisfy rt ;I human needs to live, to maintain health, and to affirm
his being. These needs relate t. 1u f ing

Environment
Social class
The family
Marriage
Religion
Vocational development
Recreation
Love
Sex
Water
Food
Elimination
Personal cleanliness
Clothing
Activity
Rest and sleep
Oxygen

Nursing is the act of assisting a healthy, handicapped, ill or dying person to meet his basic needs for
life, health, and being. Use the information you have obtained from the nursing care history and
complete the following NEED/ACTION PLAN. Basic needs and concept statements explaining the
needs are listed on the left-hand side of the page. On the right-hand side, indicate the approach
or action you as a nurse would take to help the patient meet this particular need.

3. Use the nursing care history and make out a nursing care plan. If possible obtain several other nurs-
ing care histories and make out additional nursing care plans. In addition to the history, use personal
knowledge of the patients and information available from the charts; try to involve other staff in
the activity.

GOAL ACTION
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GOAL ACTION

GOAL ACTION

GOAL ACTION
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PATIENT NEED NURSING ACTION

Environment
The total well -being of an individual is in-

fly mced by his surroundings (environment).
Su .roundings, belongings, possessions, and

valuables are necessary, accepted, and cher-
ished parts of a person's life.

A healthful environment is pleasant, com-
fortable, safe, and conveniew

The readiness of a person to return to the
community and the process of recovery is
influenced directly by environment.

Social class
Income, occupation, education, and ethnic

status are some of the indices of social class.
An individual's behavior in part reflects his

social class and style of life.

The family
The immediate family includes the father,

mother, and children.
The extended family includes such relatives as

grandparents, uncles, aunts, and cousins.
There are many significant people in the life

of a patient : neighbor, minister, sweetheart.
The need for long-term care by any member

of the immediate or extended family affects
family roles, relationships, responsibilities,
and economics.

Readiness to return to the family is condi-
tioned by behavior and characteristics of the
specific family constellation.

Marriage
Most adults of all societies are married.
People may live together in other arrange-

ments than licensed marriage.
Divorce is recognized, although with degrees

of disapproval, in nearly every world society.
Feelings of frustration, loneliness, bereave-

ment, and desertion may arise when a husband
and wife are separated because of a long-
term illness.

Religion
Most people believe in something spiritual or

sacred.
Long-term disease or disability may be a con-

tributing factor to some people "becoming
more religious" and influence others to "for-
sake" or question former beliefs or practices.
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PATIENT NEED NURSING ACTION

focal ion(/' Development
Problems might arise when youth and young.

adults interrupt education and career develop-
ment because of long-term disability.

Vocational rehabilitation is necessary for
many people with chronic disabilities.

Money is required in an industrial society to
purchase the necessities and luxu.ies for
healthful living.

Most people work to earn money.
Personal satisfaction and achievement are

poss::ble through work.
The desire for economic security is normal for

an individual and family.
Most persons who need long-term care have

inadequate financial resources to pay for
necessary care.

Stopping work because of a disability or be-
cause of retirement may have both psycho-
logical and economic crisis consequences for
an individual and his family.

Recreation
Play and recreation are important for per-

sonal health of people of all ages.
Creative use of leisure time contributes to

positive feelings of identity and worth.
Play and recreation are socially acceptable

outlets for pent-up energy.
People, well or ill, need to have fun, relax,

socialize with other people, and "take one's
mind off troubles."

Love
People need love.
An individual needs to love, to cherish, and to

aid others.
An individual needs to be beloved, cherished,

and aided by others.
Some people are unable or unwilling to love

and receive love.
Some people are unable to express hostility

openly and state that they "hate."
People may face difficulties and stresses be-

cause of separation from loved ones because
of long-term illness.

Sex
Sex is an aspect of psychic energy present and

manifested by a person throughout human
life.
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PATIENT NEED NURSING ACTION

A sexual relationship is a dynamic and crea-
tive phase of living.

Men and women can live without sexual ex-
periences, but their lives will lack much
warmth and richness of living closely asso-
ciated with love.

A long-term disease or disability may bring a
person problems and stress and the feeling of
being unfulfilled sexually.

People have individual rights in choosing
sexual modalities.

Water
Water is necessary for human life.
Fluids and water from foods supply the body

with water necessary for bodily processes.
Daily fluid intake balances daily fluid output.

Food
Food is necessary for life.
Carbohydrates, fats, proteins, vitamins, min-

erals, and water are vital nutrients.
The body needs food for energy, to build and

repair tissues, and to regulate many bodily
processes.

The Basic Four is a daily food plan to assure
necessary amounts of food nutrients.

People have individual differences and food
patterns because of cultural, religious, and
traditional reasons.

Over or undereating may have nutritional and
psychological significance.

Elimination
Elimination is necessary for life.
Urine is the waste eliminated by the urinary

system; feces is the waste material eliminated
by the gastrointestinal tract.

Psychological feelings of guilt and depend-
ency may arise when the patient needs assist-
ance with elimination.

Personal cleanliness

All body surfaces harbor microorganisms and
cleanliness is basic to healthful living.

People have different concepts or levels of
cleanliness.

Clothing

Clothing is an accepted necessity for health-
ful living.

1
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PATIENT NEED NURSING ACTION

People have varying ideas about nudity and
modesty.

Clothing helps regulate body temperature.
Clothing is one component of good grooming.

Activity

k characteristic of life.
Activity depends upon proper functioning of
bones and muscles and the coordinatiotn of the
nervous and enicodlrine systems.
Rehabilitation means the restoration f the
patient to his maximum physical, sociod, and
economic ,capmeity.

Rehabilitatiop begins at the onset of ,.:ny ill-
ness or disorder.

--Disability or disuse phenomena may be :atised
by inactivity or activity in a faulty position,
or because of -,veakness or pain.

Rest and sleep

Rest and sleep are necessary to repletoish
energy.

People clan rest without, sleeping.
Older persons do not need extensive sleep.
Sleep may be a symptom of withdrawl.

Oxygen

Oxygen is necessary for human life.
Breathing (normal pulmonary ventilatitcn)

provides adequate oxygen for body use.
Air pollution contributes to chronic fling

disease.



Chapter 7

COORDINATING

The LPN chargw nurse coordinates staff ac-
tivities for a sperifiv, tour of duty. To do this, she:

--exhibits an umderstanding of basic human
behavior

demoristrates fundamental leadership ech-
niques

STAFF ACTIVITIES

uses management. principles and procedures

--communicate2:; listens, speaks, reads, writes,
gestures effectively

--motivates staff to give skilled nursing care to
all patients.

EXHIBITS AN UNDERSTANDING OF BASIC HUMAN BEHAVIOR

Tlhe Whole. person, including his physical,
mental, emotional, social, and spiritual charac-
teristics and needs, constitutes the realm of
human behavior_ Basic human behavior reflects
an interacttion of both hereditary and environ-
mental influences. Hereditary factors refer to
those physical and psychical (mental) traits
transmitted from parents to child; they are
genetically determined. Environment. is the aggre-
gate of external emotional, social and spiritual
factors affecting the. person.

People behave in consistent predictable ways;
they also behave in unique different, ways. People
behave in both similar and different ways. Per-

sonality is the sum total of what is most typical
and deeply characteristic about a person. Within
each society there are ranges in physical and.
sensory characteristics, in intelligence and educa-
tional achievement., in behavior and social rela-
tionships. It is important to remember that, most
people behave in ways which make sense to them.
A person's view of himself, his self-concept, in-
fluences greatly what he does. His previous ex-
periences (be they good or bad) influence his
perception of any new situation and this in turn
influences his behavior. Behavior is influenced to
a great extent by a person's basic needs and the
manner and degree to which they are met.

DEMONSTRATES FUNDAMENTAL LEADERSHIP TECHNIQUES

Leadership techniques include the ability to in-
volve people in a common effort toward a specific
goal. It is fairly well accepted today that leaders
are not born, nor do they possess specific personal-
ity traits. But what a leader does and how he does
it are very important, that is, his leadership
behavior. Many studies have examined the results
of autewratic, democratic, and laissez faire styles
of leadership. There is much current interest in
leader and group situations in terms of achieve-
ment, affiliation, and power motivation.
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In general, if you want to be an effective leader
you will be flexible rather than rigid. You can
choose from a range or combination of leader
styles (autocratic, democratic, or laissez faire), as
well as a variety of leader behaviors (tell, per-
suade, consult, join, or delegate). A. good leader
is aware of her own characteristics, needs and
problems. She also knows the characteristics,
needs, and problems of her staff and unit. The
leader should assess the many dimensions of the
situation and then choose the appropriate style of



leadership behavior. The 1,1'N charge nurse may
tell staff what they are to do. You might try to
pers-unde staff to accept a decision you have made.
Another Hine you may elect to consti/t with staff
about a decision. You might join staff as "just
another member" to work on a problem and reach
a decision together. You might delerptte a problem
to staff for solution; you would define the problem
and boundaries within which the problem must be
solved and indicate your agreement. to support the
solution. Study the following examples:

TELL Helen, would you take Mrs.
Hines in 234 off the bed pan.
Mary, her aide, cut her finger
and is having it dressed.

PERSITADE Fluid intake on too many of
our patients is low. Please try
to offer fluids at least once each
hour for each patient.

CONSULT Ethel, do you think Mr. Har-
graves and Mr. Palmer would
be compatible roommates?

JOIN Let's decide together the kind
of staff party we want.

DELEGATE We want to show our apprecia-
tion to Gertrude. Her husband
is being transferred and she
will leave us in two weeks.

l'sually we spend het ween $5.00
and $S.00 on a gift or little
party. Would you three ladies
plan something appropriate?

As mum effective leader, you must he honest in
dealing with your staff; let them know how much
influence they have and how you will use your
authority. Sometimes in an attempt to be demo-
cratic or fair, it may be tempting to avoid
responsibility by involving others in decision-
making in which the responsibility is clearly that
of yours. Do not try to avoid responsibility by the
simple. expedient of involving others in a decision.
Allow staff to participate in decision-making
whenever it is feasible; but make necessary deci-
sions yourself when the situation requires this.

By virtue of your position as charge nurse, you
are an authority figure, You are responsible for
the total nursing care of every patient. on the unit
for a particular tour of duty. Tasks number in
the hundreds. A wise leader will keep in mind
Loth the immediate problems and tasks as well as
the long-range patient care goals and unit objec-
tives. Whatever your individual style of leader-
ship or the particular behavior you select,
person-centered leadership as over against task-
centered leadership usually proves most effective
for everyone involved.

USES MANAGEMENT PRINCIPLES AND PROCEDURES

Patient care is a group effort and the LPN
charge nurse. is the leader of the group. The
effective charge nurse will implement a variety of
management principles and procedures. Manage-
ment principles and procedures include the ability
to plan, coordinate, guide, and evaluate the
activities of others.

The effective charge nurse will view her unit as
an organism not a nachine. The unit is a living,
flexible, changing, complex network of relation-
ships among people who are trying to achieve
individual and group goals. The wise charge nurse
involves staff in as many decision-making situa-
tions as possible especially decisions which they
will implement.. She strives to establish mutual
confidence as the basis for cooperation rather than
an authoritarian-obedience basis. Whenever pos-
sible the charge nurse relates to staff in a face-to-
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face manner. Person-centered leadership as over
'against task-centered leadership is more effective
in meeting personal and group goals.

A good charge nurse strives to establish a two-
way flow of communication; "feedback" oppor-
tunities should be many. The nurse works with her
staff to develop unit objectives and individual
nursing care plans so that patient care standards
can be relevant to staff tasks. The charge nurse
develops a collaborative relationship with super-
visors, peers, and subordinates.

As a leader the charge nurse tries to increase
her own awareness of personal behavior and its
effect on others. She examines her own attitudes
and assumptions as they affect job performance
and relationships. She strives ever to increase her
knowledge of staff as individuals, a group, and a
unit. She tries to increase her skill in diagnosing



human situations, that is, just. what is going on.
She tries to increase her own understanding and
skill relative to change and the process of change.
She strives to create a unit in which individuals
may obtain optimum personal and work satis-
faction and unit objectives may be achieved.

The effective charge nurse tries to maintain
face-to-face work groups at all levels. She in-

voles people together to solve problems and face
issues. She is aware of individual, group and
unit needs. She works to establish and maintain
a supportive communications climate,. Whenever
possible staff are involved in decision-making that,
affects group norms and goals. The charge nurse
fosters individual initiative through group cohe-
sion. She is flexible in establishing group goals
and procedures.

COMMUNICATES

Good comunication means that persons con-
cerned with communication understand what each
is, trying to communicate. It in no way guarantees
that people will do what, we want. them to do, be-
lieve what we want them to believe. We can under-
stand perfectly well is e position of another person
and still refuse to do what the communication
attempts to get, us to do. What you mean to say,
what you actually say, and what, the other person
heazs may differ. In general, however, realistic
understanding and effective increase where there
is clear communication.

Communication is the way one person conveys,
imparts, or shares feelings, acts, and thoughts
with another person. Communication is a fusion
of impressions and expressions. An impression is
what the person takes in. listening and reading
may be considered the intake or impressions. An
expression is what the person gives out. Acting,
speaking, and writing are output or expressions.

The LPN charge nurse communicates with the
patient, his family and visitors. She may ascer-
tain an important subjective symptom, reassure
a crying child, teach an older gentleman how to
clean his dentures properly, chat about the mid-
east crisis, or listen while a lady prays.

Because patient care is shared by many people
round-the-clock, communication between the LPN
charge nurse and other members of the health
team is vital. She must be able to follow and im-
plement written and oral directions from the
physician. Through "report," "rounds," team con-
ferences and patient care assignments she com-
municates with the nursing staff. The patient's
medical record is an example of a very important
written form of communication. The ability of the
LPN charge nurse to report and record in an

accurate and meaningful manner is an important
function.

Communication with the patient and about the
patient is one of the most necessary aspects of
modern health care.

LISTENING

Purposeful, interpretive "hearing" is listening.
Listening conveys feelings, facts, and thoughts
from one person to another. Hearing is mere
recognition of sounds; listening is reaction to and
interpretation of significant sounds. A person
learns to listen, but he also listens to learn. Listen-
ing therefore is active, not passive. It is purpose-
ful and very basic for learning. A person listens
to acquire information and to see the relationships
among ideas. Listening brings pure auditory
pleasure; it lets one appreciate the moods, the
meanings, the humor, and the pathos of another
individual. Never be too busy or too lazy to listen
properly. A patient may confide in the house-
keeper simply because she took the time to listen
to him attentively. Suggestions for effective
listening include the following:

1. Listen for a purpose.
2. Be attentive and courteous:

look at the speaker
give the speaker your attention
respect the speaker's opinions.

3. Think critically while listening:
recall
analyze
comment
question.

4. Appreciate and enjoy what you hear.
5. Discriminate fact from fancy; recognize

"propaganda."
6. Evaluate the worth of what was said.
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READING

Recognition, comprehension, and interpretation
of written symbols are reading. Reading conveys
feelings, faces, and thoughts from one person to
another. Reading is a necessary communication
medium for the LPN charge nurse. Written
orders and directives about the patient must be
read with interest, perviewed accurately, under-
stood correctly, and interpreted therapeutically.
Through the printed word, the nurse as well as
the patient gains pleasure and emotional satisfac-
tion as they learn more about the physical woad,
other lands and cultures. Through reading a
person gains further understanding of self and is
able to extend and develop special interests.
Suggestions for effective reading include the
following :

1. Identify the purpose of written communica-
tion.

2. Perceive and study the words.
3. Understand and comprehend phrases, sen-

tences, ideas, and the theme.
4. Interpret the meaning of written communi-

cation :
recognize relationships of purpose, ideas,

and viewpoint
recognize emotions, motive, mood, and

tone
develop a sensory image
relate to personal experience
make judgments and draw conclusions.

ACTING

Communicating by gesture, facial expression,
and touch is acting. Acting conveys feelings and
emotions from one person to another. The new-
born infant communicates as he reacts with his
whole body. He cries to express discomfort and
demands, and he quiets down from fussing when
his needs are met. Reflex activity is acting or
communication. Overt and covert gestures are
ways children and adults communicate. Facial
expression, with or without language, is a power-
ful mode of communication. Touching is com-
municating. Recently, many articles and books
have appeared about body language. Suggestions
for effective "acting" include the following:

1, Gesture in a free, natural manner.
2. Parallel conversation with appropriate

facial expression.

3. Handle the patient ill a gentle, confident
manner.

SPEAKING

A system of vocal symbols or sounds is speak-
ing. Speaking conveys feelings, facts, and
thoughts .from one person to another. Language
is a system of vocal symbols or sounds. A meaning
exists for each sound or combination of sounds in
a particular language. Language is a means of
connnunicat ion, a source of pleasure, and an outlet,
for emotions. '1'lle infant makes a few throaty
sounds; he learns to babble, coo, gurgle, chortle,
and eventually to speak. Speech is very important
in the total development of the child. The ability
to make friends, to acquire a sense of security, and
to instill self-respect and mutual respect is, to
a considerable extent, dependent upon a child's
ability to speak easily and well. Language is im-
portant in maintaining good mental health in the
adult. Speaking is a key communication medium.
The saying "It's not i;o much what. you say but
bow you say it," is very true. Practice the follow-
ing variations in voice flexibility with the single
word "Oh."

Say with to express
Oh-h-h-I1 rising inflection surprise or excitement
Oh-h-h-h falling inflection disappointment
Oh-h-h-h no inflection boredom

Study the following examples of variation in
voice stress:

DID Mr. Harris refuse his shower?
(MeaningI am surprise that he refused.)

Did MR. HARRIS refuse his shower?
(MeaningAre you sure it was Mr. Harris?)

Did Mr. Harris REFUSE his shower?
(MeaningAre you sure lie refused? Perhaps
he misunderstood.)

Did Mr. Harris refuse his SHOWER?
(MeaningAre you sure it was his shower he
refused?)

Conversing, discussing, interviewing, and re-
porting are the forms of speaking most frequently
practiced by the LPN charge nurse with the
patient and staff. Friendly, spontaneous expres-
sion is conversation ; the charge nurse visits with
the patient about his grandchildren. In a dis-
cussion, remarks center around a topic, and all



contributing continents bear upon the subject ; the
charge nurse shares observations about the patient
at the 10:30 A.M. team conference. When the
charge nurse admits a new patient to the unit, she
asks certain preplanned questions, she listens
attentively; this is a form of interview. Giving
information in an accurate, brief, clear manner
is reporting; the LPN charge nurse reports to the
nursing supervisor that. George Armstrong, Bed
2, Room 364 has a blood pressure of 80/40 at 2:00
P.M.; bleeding from the rectal area is increasing.
Effective oral communicationconversing, dis-
cussion, interviewing, and reportingis a requi-
site for the LPN charge nurse. Suggestions for
good speaking include the following:

1. Converse and discuss in a spontaneous,
friendly, poised, self-confident manner.

2. Practice social courtesies when speaking:
listen attentively to others
wait until another has finished before

beginning to speak
refrain from conversing when someone is

talking to a group
respect private conversations of others,

3. Interview in a planned, orderly, sequential
manner.

4. Report information in an acurate, brief,
clear manner: who, what, when, where, why.

5. Enunciate clearly and pronounce words
correctly :
use speech organs properlylips, teeth,

tongue, jaw, nose, roof of mouth, and
larynxto produce clear sounds

maintain good posture, deep breathing,
and slow steady exhalation

learn standard acceptable English
produce vowel and consonant sounds

properly and clearly
practice acceptable pronunciation of

words; use a dictionary
recognize differences in volume
achieve vocal flexibility through varia-

tions in stress, pitch, inflection, and rate.

WRITING

Formation and placement of word symbols on
paper constitute writing. Writing conveys feel-
ings, facts, and thoughts from one person to
another. Writing is a necessary communication
medium for the LPN charge nurse. The paCent's
medical record or chart is a written, legal record
of the history and progress of the patient. The
medical record is utilized by the institution for
therapeutic, education, research, and administra-
tive purposes. The LPN charge nurse com-
municates to others through various tour of duty
and special written reports. Observing precedes
all recording, and reporting frequently accom
panies it. Written communication must be
accurate, brief, and clear. Accuracy means factual
evidence, understanding, and interpretation of
observations. Brevity means presentation of essen-
tial ideas only and omission of unnecessary details,
using as few words as possible. Clarity means
presentation of all important, ideas in a complete,
sequential, legible manner. Many institutions re-
quest that nurses print.. All entries on the medical
record and written reportS should be in ink; eras-
ing is not permitted. Letters should be consistent
in size, slant, spacing; and formation. The LPN
charge nurse signs for each entry, her name and
title. Suggestions for effective writing include the
following:

1. Understand the function of words and
phrases.

2. Identify subject and predicate of simple
sentences.

3. Recognize and compose declarative, inter-
rogative, imperative, and exclamatory sen-
tences.

4. Spell words correctlyboth ordinary words
and medical terms.

5. Capitalize and punctuate correctly.
6. Print or write legibly.
7. Strive continuously to improve content and

mechanics of written communication.

MOTIVATES STAFF TO GIVE SKILLED NURSING CARE TO ALL PATIENTS

The LPN charge nurse is responsible for staff
effectiveness, because in large part, it is through
her staff that she nurses her patients. Because she

is in a leadership role, she is also responsible for
guiding her staff toward personal and group
satisfaction and achievement in their work.
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First, the LPN charge nurse motivates her staff
to give skilled nursing care to all patients through
example. She is a good nurse. Second, she com-
municates to her staff the belief that skilled nurs-
ing care makes a differencea difference for the
patient and his family, a difference for the in-

dividual staff member, as well as a difference for
the unit and total institution. Third, the LPN
charge nurse "helps staff help themselves" estab-
lish and meet patient care and job satisfaction
goals.



STUDY ACTIVITIES

1. Describe your own personality.

2. Describe the personality of a "subordinate," for example, a nurses' aide.
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3. Describe the personality of a "superior," for example, the director of nursing or the administrator.

4. Describe a ward situation in which you would TELL a nurses' aide what to do. Why did you choose
this kind of leadership behavior?
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5. Describe a ward situation in which you would PERSUADE a nurses' aide. to accept a decision you
have already made. Why did you choose this kind of leadership behavior?

6. Describe a ward situation in which you would CONSULT with a nurses' aide about a problem.
Why did you choose this kind of leadership behavior?



7. Describe a ward situation in which you would JOIN your staff and work on a problem and reach
a solution together. Why did you choose this kind of leadership behavior?

8. Describe a patient care situation in which you would DELEGATE a responsibility to a nurses'
aide. Why did you choose this kind of leadership behavior?



9. In what ways do you communicate most effectively ? Why ?

10. In what ways do you communicate ?emit effectively? Why? How can you change this?



11. The LPN charge nurse motivates staff to give skilled nursing care to all patients. Try out the
following goal setting exercise on yourself and adapt it for use with staff.
a. Identify patient care and/or job satisfaction goals that are important to you. Describe as

clearly as possible (3) three patient care and/or job satisfaction goals that are meaningful to
you and give the dates when you expect to reach them. These goals may be nursing, career, per-
sonal, ward, or institution goals. Don't just dream them up. They should be real goals or ambi-
tions that you have.

(i) My first goal is

I intend to reach it by

(ii) My second goal is

I intend to reach it by

(iii) My third goal is

I intend to reach it by
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b. Team up with a colleague and discuss the goals you have set. Ask and answer the following
questions.

(i) The Need: How important is this goal to you ? What will it mean in your life?

(ii) Activity: What things are you presently doing to achieve this goal? What things are you
planning to do in the near future to achieve it, i.e. three to six months?

(iii) Anticipation of Success: How confident are you of reaching this goal! Why? What will
you do after you have achieved it?

(iv) Anticipation of Failure : What are the possibilities of your failing to reach this goal? If
you do fail, what will you do next?

(v) Personal 13locIes: What hang-ups in your own personality or "self" could keep you from
reaching your goal. How do you plan to overcome them?
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(vi) ) Enrironmental Blocks: What situations or circumstances exist in the "world" (the ward
and the institution) that could hinder you in reaching these goals ? How do you plar to
overcome them?

(vii) Help: What other people (in the ward or institution) or things will you use to help you
achieve your goals? How will you use them?

c. Restate your first goal.

(i) My first goal is

I intend to reach it by

d. Plan the action steps to achieve this goal. These steps should be specific steps that you actually
intend to take. For each action step, you should include how it will be measured, a date on which
you will review your progress, and the final accomplishment date. (See next page.)
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PLANNING ACTION STEPS TO REACH FIRST GOAL

Action Steps How I Will 3f easure Specific Dates For Specific Accomplish-
To Be Taken My Progress Progress Review Me nt Dates
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e. List what you believe are personal strengths that could help you reach your first goal.

Personal Strertgth

1.

2.

3.

4.

5.

How I Can (8e
This Strength To
Reach My Goal



f. List personal obstacles that might keep you from reaching your first goal. (For example. I do
not listen well enough; I am impatient with other people.)

1.

2.

3.

4.

5.

Personal Obstacle What I Can Do About It
(Do I Need Help?)
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g. List environmental or world obstacles (the ward or institution) that might keep you from reach-
ing your first goal. (For example, staff turnover is high; employees seem concerned with salary
only.)

1.

2.

3.

4.

5.

World °Wade What I Can Do About It
(Do I Need Help?)
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h. Review your goal-setting achievement plan individually or with a colleague. Ask and answer
the following questions.

(i) Is the goal specific, measurable, and time-phased ?

(ii) Is the goal realistic and attainable, or am I just doing some wishful thinking? What re-
sults do I expect?

(iii) Is the action plan too general? How will it be tested?

(iv) Are the dates realistic for the goal and action steps?

(v) Are there any strengths that I have not planned to use for attaining this goal?



(vi) Are there any obstacles or blocks which I have not anticipated?

(vii) When is the first progress review? How will information be gathered for this review?

(viii) Will I be able to take the action steps?

(ix) Do I really want to?

1



Chapter 8

IMPLEMENTING

The LPN charge nurse implements patient care
for a specific tour of duty. To do this, she :

develops plans to meet on-going needs of all
patients

develops plans for common types of emer-
gency situations

assigns personnel in terms of patient needs
and staff proficiencies

he;ps staff care for patients with special

PATIENT CARE

needs, the patient with mental illness, the
dying patient

coordinates work with that of other depart-.

ments such as dietary, housekeeping, physical
and occupational therapy, social service

seeks guidance and assistance when problems
are beyond scope

prepares and gives oral and written reports
about patients : conferences, nurses' notes,
tour of duty and special reports.

DEVELOPS PLANS TO MEET ON-GOING NEEDS OF ALL PATIENTS

A plan is an organized way to try to do some-
thing well. For example, ward plans or routines
are guides to help staff give the best nursing care
possible in the existing facilities with the present
personnel.

Every health. care institution has policies and
procedures that govern and guide its operation.
Every ward has a policy manual and/or nursing
procedure book. These are plans to help meet the
on-going needs of all patients in the most effective,
efficient way. These policies or procedures relate
to patient care in general as well as such events
as admission, transfer, discharge, and death.
Policies guide relationships with physicians, the
laboratory, the kitchen, social service, the mainte-
nance department, the laundry, the pharmacy, and
administration.

The LPN charge nurse utilizes plans or routine
ways of doing things when she requisitions a diet,
orders drugs, or requests laboratory work. Routine
plans are helpful in ordering linen and maintain-

ing necessary equipment and supplies. Tour of
duty reports, the narcotic record, interdepartment
and interagency correspondence are examples of
plans or routines. Plans are used to work out
weekly staff assignments, vacation time, coffee
breaks and meal time. Plans and routines have
been developed for emergency situations. The
patient's medical record is a planned or routine
way to record observations in an efficient, mean-
ingful way.

Plans and routines are most useful when they
are developed by the people or groups who will
implement them. Plans are less effective when
they are superimposed down Qn a group from
administration. Every plan or routine should be
clear in terms of goal (purpose) and approach
(action). Plans and routines should be reviewed
periodically to assure currency. Written plans and
routines facilitate accessibility by the entire staff
at all times. Misunderstandings and misinterpreta-
tions of intentions are fewer when plans are
written.

105



DEVELOPS PLANS FOR COMMON TYPES OF EMERGENCY SITUATIONS

Emergency or disaster situations may occur on
an individual or mass basis. Shock, hemorrhage,
or acute respiratory distress are individual emer-
gency situations requiring immediate lifesaving
measures. Fires, explosions, storms, earthquakes,
as well as thermonuclear attacks, are mass disaster
situations. In general, all patients are in dependent.
situationsdependent on staff for assistance.
Plans for common individual and mass emer-
gency situations are required for licensure of any
institution for 'patient care. For example, Condi-
tions of Participation; Extended Care Facilities
requires the following:

406.1136 Condition of ParticipationDisaster
Plan.The extended care facility has a
written procedures to be followed in case of
fire or other disaster.

(a) Standard Disaster Plan. The facility
has a written procedures to be followed in
case of fire, explosion or other emergency. It,
specifies persons to be notified, locations of
alarm signals and fire extinguishers, evacua-
tion routes. procedures for evacuating help-
less patients, frequency of fire drills, and
assignment of specific tasks and responsi-
bilities to personnel of each shift.

(b) The factors explaining the standard are
as follows: (1) The plan is developed with
the assistance of qualified fire and safety ex-
perts. (2) All personnel are trained to per-
form assigned tasks. (3) Simulated drills
testing the effectiveness of the plan are con-

ducted on each shift at least three times a
year. (4) The plan is posted throughout the
facility.

The Red Cross First Aid Course or the Medical
Self-help Course is included in the curricula of
some practical/vocational nursing programs.
First Aid is the immediate and temporary care
given the victim of an accident or sudden illness
until the services of a physician can be obtained;
it. may save the life of the individual, or a group
of people; it fosters safety consciousness. Medical
Self-help is a program to prepare a person to
maintain health and alleviate suffering duri »g a»y
period of disaster when professional care and
normal services might not be available. If you did
not. receive either course as a student, please enroll
in a class as a post-graduate. You might suggest
that, such a class become an inservice activity at,
the institution for other nurses and aides. A local
vocational school or college might offer the course,
as part of its continning education or adult educa-
tion program if it knows the need exists.

The LPN charge nurse constantly reminds her
staff of the accident-prone nature of older people
and persons who are handicapped. Preventing an
accident or emergency is always best. The charge
nurse practices safety consciousness in terms of
ward environment ; she notes spilled water, side
rails that are down, litter. She assumes responsi-
bility for a safe and comfortable environment for
patients and staff ; this includes general cleanli-
ness, lighting, storage, noise, air control, odor,
and insects.

ASSIGNS PERSONNEL IN TERMS OF PATIENT NEEDS AND STAFF PROFICIENCIES

The LPN charge nurse is responsible for nurs-
ing care of all patients; in addition, slie co-
ordinate the activities of all staff. This means
matching individual patient care needs with
individual staff proficiencies.

Satisfactory patient care assignments result
from assessment and evaluation of individual
patient needs and knowledge of preparedness and
proficiency of each staff member. The LPN charge
nurse must be familiar and understand job de-
scriptions for various staff; she must know the
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experience and education background of her staff;
she must be aware of the personality of her
people.

If the LPN charge nurse is an effective leader,
that is, if she (1) exhibits an understanding of
basic human behavior, (2) demonstrates funda-
mental leadership techniques, (3) uses manage-
ment principles and procedures, (4) communicates
orally and non-orally, and (5) motivates staff
to give skilled nursing care to all patients, patient



care assignments rarely will be questioned. Behind
her back griping and complaints will be few.

Sometimes the charge nurse may utilize
multiple assignments, that is, two or more staff to
care for certain patients. This kind of patient care

assignment might prove effective for difficult

cases.

Skill at patient care assignment comes through
knowledge of the patient, the staff, and with
experience.

HELPS STAFF CARE FOR PATIENTS WITH SPECr AL NEEDS

GERIATRIC NURSING'

I. Adequate Self-Concept and Security:
Personal needs become paramount to the

chronically ill person, The aim of nursing care is
to give a feeling of self esteem and self accom-
plishment to the elderly patient, therefore, nursing
care is directed towards assisting the patient to
maintain the functions of daily living to the best
of his ability. A lack of motivation on the part of
the patient is a major problem in the nursing
care of the geriatric patient ; this is due to this
lack of self esteem. Patients tend to relax and
allow things to develop as they will; they take the
path of least resistance.

Nurses may teach new skills or patterns to
patients only if motivation is present and time is
made available. Every motivating device available
must be employed.

1. Praise and recognition
2. Keep material in the context of the familiar

as much as possible, relate new learning to
old

3. Provide time, never appear to push
4. Help the learner to understand the task
5. Keep the stimulus and response together

when demonstrating or explaining.

The nurse must consider the loss of speed and
the need for motivation. The greatest difficulty
comes in attempting to organize old familiar
material in new and strange ways. Memory
deteriorates and new material is readily lost while
old material is retained. The patient develops
rigidity of thinking and follows patterns even if

I This section, Geriatric Nursing, was prepared by Mrs.
Carmen F. Ross, R.N., M.A., Director of the Mount Sinai
Hospital School of Practical Nursing in Miami Beach,
Florida. The LPN charge nurse curriculum was field
tested at this school; Mrs. Ross served as project director
and main instructor.
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he knows they are not working. This major
difficulty in altering patterns results in failure of
logical thinking. The individual retreats into
extraneous discussion when faced with difficult
problems.

The current level of functioning is relative to
the original peak of earlier functioning. If
familiar tasks are maintained and exercised, these
skills will remainhence the emphasis upon
activities of daily living. The greater his ability
to care for himself the greater the self esteem of
the elderly patient.

Problems in motivation arise because the elderly
person has lived longer and has some actual loss
of capacity to function, and also because he has
lost many of his peer groups and persons who
were important and close to him, they are no
longer living or within close contact to give mean-
ing to his life. At times he does not always accept
his differences from other age groups.

There is a general slowing down of responses
based on slowness of decision as to how to respond,
especially in complex and unfamiliar tasks. The
stimuli come too rapidly or in irregular fashion,
with a result of jerky, piecemeal performance, due
to an overlap of activity with the previous re-
sponse. The nurse should try to structure the
situation for the oldr2r adult so his central nervous
system will have time to make the appropriate
response. Instructions should be presented slowly,
using rhythmic stimuliavoiding hurried, con-
fused or emotion-laden orders.

To maintain feelings of self worth, call the
patient by his or her preferred name rather than
"Grandma," etc. Give explanations to patients.
Avoid opportunity for your patient to make mis-
takes, anticipate his needs, thereby preventing him
from constantly asking for service which tends to
increasingly point up his limitations. Recognize
that creativity and productiveness are still the
right of old ageprovide opportunity for the



elderly to be engaged in growing things and crea-
tive experiences.

II. Stress and Adjustment:

Adjustment is related to earlier behavior. Stress
is associated with a loss of life enjoyment, loss of
feelings of self confidence and usefulness, a gen-
eral loss of zest and a loss of resiliency. Stress of
any kind yields increased anxiety, recovery is
usually slower. Anxiety is demonstrated by the
magnifying of normal aches and pains producing
a hypochrondriasis with excessive attention to
digestive and eliminative functioning and exag-
gerated reports of sleeplessness. Psychiatry offers
an approach to stress in the elderly by focusing
upon recognition of the patient's patterns of deal-
ing with stress determined by his constitutional
makeup, his temperament, biologic hereditary
makeup, organic assets and deficits, his environ-
ment, emotional motivation and dynamics.

While youth is normally optimistic and looks
forward, age recognizes failings and tends to look
backward. All patients regress during periods of
stress or illness, elderly patients more so. The
nurse's role in anxiety is to:

1. Focus the energy from anxiety into useful
channels of activity and purpose to alleviate
stress

2. To identify the cause of externally produced
anxiety and lessen these if possible

3. To recognize clues to the patient's buildup
of anxiety and his patterns of response

4. Supply thereness of the nurse in period of
extreme panic and stress

5. Supply focus of disturbing hostility.

It becomes increasingly difficult to adjust to the
lack of emotional resources. The tranquilizing
drugs are useful as a supportive measure to con-
trol anger, frustration and upheaval. It is helpful
to a patient's security if he can remain in familiar
surroundings. Drugs are not a cure, but a suppor-
tive measure. In unfamiliar surroundings a
patient is often deserted by those meaningful to
him and feels surrounded by disinterested
strangers.

Needs as seen by the elderly patient include:

1. Good healtha chance for a variety of ex-
periences

2. Place to live And enough money to live
comfortably

3. Recognition by othersa chance for partici-
pation with others.

III. Activities of Daily Living

In the very elderly and incapacitated patient it
is extremely difficult sometimes to find ways of
maintaining hope and purpose in the patient's
life. But without hope and purpose one only
exists, he, does not truly live. In our efforts to help
such patients we must avoid the extremes of doing
too much and of doing too little. A variety of
interests and projects that occupy the hands or
the minds can be offered, but the nurse's activities
should be aimed at motivating the patient toward
appropriate activities of daily living and self-care.

A. Maintenance of Motor Skills:

Before any maintenance regime can be insti-
gated, the nurse must first evaluate the patient's
condition and identify the physical limitations if
there are any. The extent to which any individual
can perform day-to-day actions (ADL) is a good
indication of his capacities. This should include
the walking and non-walking activities such as,
being able to sit alone in bed, roll from side to
side, and the daily routines such as feeding him-
self, brushing teeth, combing hair, etc.

If this evaluation of the patient is to be of
value, it must occur during each contact with the
patient, not just during the initial nursing care
.given. The nurse must prevent further physical
limitations, while attempting to correct those
already present. Daily observation is the key here.
This is a nursing responsibility to be sure that the
auxiliary personnel know what they are doing and
what factors must be included in their daily
patient observations.

Protective positions to help keep the bed
patient in good alignment:

Unless medical orders specify the restriction of
motion of certain body areas, bed patients can be
prevented from developing physical limitations
by a variety of positions.

The protective back -lying (supine) position:

In the back-lying position, the two areas of the
body that need particular attention are the feet
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and the neck. The greatest. danger to the feet
occurs when they are not held in the dorsal flexion
position. The toes drop downward, the feet are in
plantar flexion. If this occurs for extended periods
of time, the complication of drop foot occurs.

Suggested Action
Provide a firm supportive mattress
Use a bed board if necessary
Place pillow under upper shoulder,. the neck

and the head so that the head and neck are
held in the correct position

Place pillows or arm supports under the fore-
arms so that the upper arms are alongside
the body and the forearms are prorated
slightly

Make hand rolls or use small towels for hands
to grasp. If paralyzed, use thumb guides to
hold the thumbs in adducted position

Place sand bags along the hips and upper
thighs

Place small soft roll on sponge rubber under
the knee, sufficient to fill the popliteal space
but not to create pressure, and not to exceed
5 degree flexion

Use a foot block or make an improvised firm
foot support to hold the feet in dorsal flexion

The protective side-lying position:
This is a welcome relief from prolonged periods

of lying on the back. Turning to the side rests
certain muscle groups and brings others into use.

Suggested Action
Place a pillow under the head and the neck
Place a pillow under the upper arm

Provide a hand roll for the fingers and
thumbs

Use one or two pillows as needed to support
the leg from groin to the foot

The protective face-lying (supine) position:
Lying on the abdomen, face down, can be

a valuable and relaxing position if the patient is
comfortable in this position and enjoys it. The
feet are the only area of real concern. Unless sup-
ported or allowed to go over the end of the
mattress, they are forced into plantar flexion and
the legs rotate inward and outward.

During the time the patient is in bed, pillows are
always used to support the head. Caution should
be used here to prevent flexion of the cervical
spine. Both thorax and neck must be supported
as well.
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Complications to be Prevented
Exaggerated curvatures of the spine and

flexion of the hips
Flexion contractures of the neck

Internal rotation of the shoulder and exten-
sion of the elbows

3,ri 0.9

Extension of the fingers and abduction of the
thumbs (claw-hand deformation)

External rotation of the femur

Hypertension of the knees

Plantar flexion

Complications to be Prevented
Lateral flexion of the neck
Inward rotation of the arm and interference

with respiration
Extension of the fingers and abduction of the

thumbs
Internal rotation and adduction of the femur



Suggested Action

Move patient clown in bed so that his feet are
over the mattress; or support his lower legs
on a pillow just high enough to keep the toes
from touching the bed

Place sponge rubber pads under shoulders
Place small pillow under the head
Place a small pillow or some other suitable

support under the patient between the end of
the rib cage and the upper abdomen if this
facilitates breathing and there is a definite.
space there

Protective eaTreises for the bed patient:
When routine activity is omitted for several

days or longer, it. is more difficult for the muscles
to resume their former task. Therefore efforts to
assist patients to maintain good muscle tone must
begin with the first day of confinement to bed.
This must be continued on a regular daily basis.
Maximum range of motion must. be included:

Trunk: Head:
Hyper-extension
Flexion
Extension

Legs:

Outward rotation
Inward rotation

Arms:

Flexion
Extension
Hyper-extension
Adduction
Abduction

Flexion
Extension
Hyper-extension

Feet:
Dorsal flexion
Plantar flexion

These exercises must be done regularly to prevent
the formation of contractures.

Getting the patient out of bed:
Remember that there is a loss of back strength

in your older patients. Hand strength is retained,
so let the patient help you assist him. Give your
directions clearly and slowly, allowing the patient
to respond to one direction at a time. See that his
clothing is comfortable yet without dangling belts
or strings that. will catch on the furniture. The
patient's shoes and slippers must provide the
needed support without being heavy or cumber-
some.

Complications to be PreventeW

Plantar flexion

Forward hunching of the shoulders
Flexion of the cervical spine
Hyper-extension of the spine; impaired

respiration

,Sleep patterns:

Older patients usually change their sleeping
habits. They must, avoid fatigue and find the need
for more frequent rest periods during the day.
They are easily distracted by noise or bright
lights, and they sleep intermittently throughout
the night. If this is not too distressing to the
patient, don't worry about it. The patient's not
sleeping seems to distress the nurse more than it
does the patient..

B. Nutrition and Oral Hygiene :
Nutrition is more than diet. Proper nutrition

includes not only ingestion of adequate and
balanced quantities of all necessary nutritive ele-
ments but also digestion of foods, their absorption,
transport to the tissues and utilization by the
cells. Impairment of cellular nutrition may result
from any one or more of several factors:

1. inadequate nutritional supply (such as
dietary deficiencies, digestive failure, oxygen
lack due to anemia)

2. inefficient distribution (circulatory impair-
ments)

3. ineffiective utilization of food elements
(hypoinsulinism, asphyxia, enzyme defi-
ciencies)

4. accumulation of injurious metabolic debris
(such as azotemia, uric acid deposition)

The rate of metabolism diminishes in man with
the process of aging. This therefore affects nutri-
tion in several ways. There must be a reduction
in caloric requirements and in some cases eating
habits must be altered. Habits are probably one of
the greatest obstacles in the path toward obtain-
ing an optimum diet by the majority. of persons.
Habits of eating play a most significant role in
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nutritional problems. Habits may last longer than
life itself, for they may be transmitted from one
generation to the next. The longer habits have
been indulged in, the more rigidly they become
fixed.

Water: The total intake of beverage fluids
should be such that the 24-hour urinary volume
is a minimum of 1500 ml. In hot weather this
may mean fluid intake of 3 Liters or more, but in
ordinary cool weather, with moderate activity, an
intake of 2 Liters is optimal. In the older person
it may be desirable to space the fluid intake. Small
amounts at relatively frequent intervals rather
than large quantities at one time. Water is vital,
not only for urinary excretion but, to avoid con-
stipation and assist the weakened digestive
process.

Calcium: With advancing age it becomes more
difficult to maintain a positive calcium balance.
Loss of calcium from bone leads to osteoporosis
and serious fragility responsibi-:, for fractures,
therefore the dietary calcium requirements of
older persons will be much higher.

Protein: The elderly are prone to suffer from
protein starvation more than other forms of
deficiency. Insufficient protein is a significant
factor in the pathogenesis of tissue wastage,
anemia, bone atrophy and edema. Mild deficiencies
may be manifested primarily by a sense of
habitual fatigue. Unfortunately, the majority of
older persons dislike or resent the prescription of
milk. Milk is not only a valuable source of protein
but a major source of calcium. Skim milk may be
preferable to whole milk is one wants to avoid the
increased fat intake. Other significant sources of
protein are cheese and lean meats. The require-
ments of the older person are similar to those of
a younger person, 1 Gram of protein per Kilo-
gram of body weight per day.

Care of the Mouth and Teeth: General good
health is as essential as cleanliness for maintain-
ing a healthy mouth and teeth. Frequent cleansing
of the mouth and the teeth aids in reducing dental
caries.

Toothbrushing: It has been shown that bacteria
in the mouth react with food particles to form an
acid which predisposes to dental caries. Therefore,
frequent cleansing of the teeth and mouth is a
requisite for maintaining a healthy mouth and

teeth. After using the toothbrush, the mouth
should be rinsed thoroughly with clear water.
Mouth washes may be used but never in lieu of
the toothbrush. The toothbrush must be small
enough to reach all teeth. If food is wedged be-
tween the teeth, dental floss may be used, provided
care is taken so as not to injure the gums.

Dentures: The removable type are removed and
cleaned with a brush, after each meal. Denture
brushes are helpful but not necessary if only a
regular brush is available. Some dentists recom-
mend that removable dentures remain in place
except for cleaning. If the patient has been in-
structed to remove his dentures while sleeping, a
disposable denture cup is convenient and easy to
use. Keeping dentures out for long periods
permits the gum lines to change, thus affecting
the fit of the dentures.

C. Bathing and Skin Care:

The skin of older patients is thin, delicate and
very sensitive to trauma and pressure. The loss of
subcutaneous fat leads to wrinkling and sagging,
sweat glands atrophy and the general excretory
function of the skin is decreased.

Bath: Daily bathing is unnecessary, in fact,
may be harmful if too frequent. For the in-
continent, a tub bath or thorough cleaning of the
anterior and posterior pelvic region is sufficient.
Use a mild soap and be sure that the skin is rinsed
free of soap after cleansing. Avoid alcohol rubs
or the use of any scented lotion or cream that may
contain alcohol. Bathing should be followed by
the application of lanolin or emollient creams
which are gently massaged into the skin.
Particular attention should be given to bony
prominences and weight bearing areas. Powders
may be used but sparingly. Avoid application in
the body creases, to prevent caking or irritation.

Care of the Nails: Both toe and finger nail care
is extremely important. Because of limitation in
peripheral circulation, the nails become hard and
thick. Before any specific care is given, the feet
and the finger nails must be soaked in a mild soap
solution to soften and make cutting of the nails
and care of the cuticle easier. Nails should be cut
straight across and the sharp edges smoothed with
an emery board or nail file.

Care of the Hair: The hair becomes thin, dry
and lifeless because of the diminished blood



supply to the scalp. Daily massage to the scalp
followed by brushing with a soft bristled brush
will help to maintain the body and texture of the
hair. Lanolin cream in small amounts, along with
oil treatments preceding shampoo may also be
given. Frequent shampoos are to be avoided be-
cause of the already decreased supply of natural
oils. Attention should be given to the type of
shampoo selected. Avoid the use of harsh soaps or
shampoos which contain even a minimum amount
of alcohol. The, hair style should be designed to
suit the desires of the patient. A simple style can
be both comfortable and attractive. The distribu-
tion and quality,Of hair changes with age. The
axillary and pubic areas become fine and scanty
while the eyebrows become coarse and bristley.
'Hair on the face, particularly chin and upper lip
area can cause distress. Shaving the area or using
a pumice followed by the application of a cream
will prevent. drying. Plucking hair from the chin
may be necessary. 1)o not pluck hair from a mole
or other growth; just cut close to the skin surface
as necessary.

D. Bladder and Bowel Control:

Patients tend to worry about bowel function,
tending to forget that with less food intake
(which is common in elderly patients) and
lessened activity there is less bowel function.
Regularity of going to the toilet is a helpful
stimulus. Mild cathartics are useful. Lack of atten-
tion to signals leads to constipation. Attention
to diet is necessary.

Frequent. micturitionnight frequencyis an
early sign of kidney function impairment. Reten-
tion of urine and mild infection may be due to
decreased muscle tone of the bladder. Observe for
distention. Most elderly females complain of a
troublesome discharge and may have a mild in-
fection. A mild douche may be ordered.

The condition of incontinence causes embarrass-
ment and discomfort to the conscious patient and
leads to skin irritation and decubiti ulcers. The
causes are: disorders of the central nervous sys-
tem pathways, loss of conscious control of bladder
and bowel, spinal cord damage, loss of bladder
and bowel reflex action, actual tissue damage of
bowel and bladdersphincters or supportive.
tissue. Control is based upon normal voluntary
and involuntary muscular action coordinated by
normal urethra-bladder reflex.

Between voiding the bladder outlet is elevated
by contracture of the levator ani muscle in the
perineum and the muscular walls of the bladder
relax. As the bladder fills with urine the involun-
tary nerve endings at the trigone are stimulated
by the weight of the urine and increased muscle
tone of the bladder. The internal sphincter relaxes
releasing urine into the posterior urethra. Stimu-
lated by this, the bladder muscles contract pre
paratory to emptying the bladder. As involuntary
stimulus occurs sonic charges overflow to the
pudenal nerve (voluntary nerve from the sacro-
spinal cord). This allows the central nervous
system to send appropriate stimuli to the levator
ani muscle which causes the muscle either to
quickly and forcefully pull the outlet higher to
prevent overflow or lower to allow outflow. If
this mechanism is disturbed, incontinence results.

Frequently indwelling catheters are used to
correct. incontinence. There are some disad-
vantages of the catheters: (1) possibility of in-
fection, (2) loss of bladder muscle power. The
catheter should be clamped and opened at in-
tervals of 2-4 hours, (3) stones may form due to
irritation of a foreign body.

Toilet training of the incontinent, adult may be
helpful. Observe the patient's normal voiding
pattern and adjust accordingly. Watch for fre-
quent small amounts of voiding. This usually
indicates that the muscles are not contracting
strongly enough to empty the bladder completely
and the patient. is voiding overflow. This may be
due to pressure of a distended bowel. This can be
relieved by a flatus tube or enema.

External drainage. for male patients should be
available. Old age may cause relaxation of
muscles and consequent incontinence. Most elderly
males have hypertrophy of the prostate, making
urination difficult. Practice in exercise of muscular
control can tend to correct the relazation of the
muscles, this is taughtcontract abdominal,
gluteal and perineal muscles while breathing
normally.

E. Visual Care:
Adaptation is decreased and the visual field

narrows, speed of focus is decreased. There is a
great need for better lighting, light stairs, hall-
ways, night lights at the bedside and in the bath-
room areas. There is a need for special care at
dusk.
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Accumulation of secretions due to lower lid
droop, with a decrease in conjunctival secretions
which is followed by irritation and tearing occurs.
These secretions should he vashed from the inner
to the outer canthus. Take care not to press upon
the eye ball. Most persons over the age of 60 wear
glasses at least for reading. Care of glasses is a
major problem in nursing homes. Glasses should
be clean and available at all times. if they are
lost, confusion and the inability to cooperate may
result.

F. Auditory:

There is an increasing incidence of deafness
within the sound range of the human voice after
the age of 75 (2 men out of 10 and 1 woman out
of 10 have noticeable deafness).

The nurse should check to determine if she is
being accurately understood. Many patients are
unaware of this disability or are unwilling to
admit it. Don't, rely upon the presence of a hear-
ing aid, it may not be turned on. Any noise or
voice not clearly understood is annoying to a deaf
person. Speak clearly and slowly in view of the
patient (for lip reading).

G. Body Perception:

Some loss of pain sensitivity is present after the
age of 50. This may be dangerous as the patient
may fail to report injuries that he may have
suffered. There is also a loss of the sense of move-
ment of body parts, loss of the sense of balance
(due to inner ear changes). Frequent falls occur
due to t lack of balance. There is a need for stair
and hallway railing, tub and bathroom grips,
canes and supports. These self-help devices will
aid the patient's self-respect..

H. Anatomical and Physiological Changes:

Slower cell division, healing is slowed, defenses
respond to infection more slowly and less effec-
tively, loss of elasticity of connective tissue, de-
creased speed of response and decreased strength
with increased rigidity of body structure such as
the rib cage occur. There is a lessened chest ex-
pansion which leads to lung congestion. This
condition causes problems following anesthesia or
during conditions such as pneumonia.

The bone. is rarefied, causing easy fractures.
Fatty infiltration of cells and loss of elasticity of
blood cells cause poor circulation which results in

poor adjustment to prolonged changes in position :
such as lowering of the head or prolonging stand-
ing. The blood collects in the lower extremities
and it causes dizziness, fainting and falling. A
lack of essential nutrients in the blood is quickly
felt. These people do not tolerate a lack of food
easily. Any small change in the blood pressure is
more significant for the older age group. There is
gradual degeneration and atrophy of the nervous
system in old age, with impaired sensation. The
gag reflex is less acute, causing the patient to be
more prone to aspiration.

Diminished chest expansion makes it imperative
that oxygen content be normal in the available
air supply, fresh air is necessary but one must
avoid draft.. Arthritis and fibrositis are aggra-
vated by chills, drafts, dampness and changes in
baremetric readings. A decrease in adipose tissue
and circulation to the small outer arteries makes
it difficult to withstand chills. There is lowered
skin temperature due to the lessened circulation.
Clothing should be adapted to the needs of the
patient. The wearing of their own clothes should
be encouraged.

I. Reaction to Drugs:

As a rule the elderly patients require smaller
dosages of sedatives and larger dosages of stimu-
lants. The intramuscular drugs are slower to react
due to the slowed circulation. Cumulative effects
of the drug may occur due to kidney and liver
function impairment, which slows excretion of the
drug from the body, especially digitalis (causing
heart block), bromides, and barbiturates.

There are many satisfactions in store for the
nurse who chooses geriatric nursing. All the
principles involved in nursing care of the acutely
and chronically ill may be needed at various times.
She will need to learn well the philosophy and
psychology of caring for the chronically ill and
aged. She will need experience in a wide variety of
nursing skills and will find there is much for her
to learn as she works in this particular field of
nursing. Many of the points mentioned under re-
habilitation and recreation will become more
meaningful and useful when applied to patients
living in "homes." They will need attention to
clothing, meals, recreation, and companionship
there as they would in their own homes. Arrange-
ments should be made to assure them some privacy
and a homelike atmosphere. Some effort and



imagination may be necessary in providing a
specific place for each individual to call his own,
and into which others may not trespass unless
asked. A corner of a ward may be all the patient
has but everyone should respect his right. to call
it his domain and allow him to keep there the few
personal belongings he may treasure.

THE PATIENT WITH MENTAL ILLNESS

No illness afflicts the whole person more than
mental illness. When a person is unable to cope
with the demands of his internal desires, the
realities of daily living, and the dictates of his
conscience, conflict develops and a mental illness
may result. Hereditary factors are responsible
for some kinds of mental illness. In most cases,
however, factors within the environment cause
mental illness. It. is most prevalent in highly
industrialized nations. There are more people in
hospitals with mental illness at. any one time, than
with all other diseases combined. Many children
in the United States are mentally ill and only a
very small percentage of these are receiving any
kind of psychiatric treatment.. Overwork, fatigue,
death of a loved one, financial difficulties, home
problems, dissatisfaction with work, and a sudden
change of living habits, or some romantic diffi-
culty may precipitate a mental illness.

Neurosis and psychosis are the two major cate-
gories of mental illness. A neurotic reaction is a
mental illness in which thinking and judgment
are impaired to the degree that the individual
tries to resolve the conflict in a manner that
handicaps his effectiveness as a normal function-
ing person; loss of contact with reality is minimal
in a neurotic reaction. There are the following
types of neurotic reactions:

Anxiety reaction: anxiety is the prominent
feature

Phobic reaction : pathological fear exists
Conversion reaction: an unconscious conflict

is disguised
Dissociative reaction: certain functions or

parts of the personality are detached
Obsessive-compulsive reaction: ideas and acts

recur despite their irrationality
Depressive reaction: severe depression exists.

A psychotic reaction is a mental disturbance in
which there is loss of contact with, or serious

distortion of, reality. Organic psychoses result
from impaired (T1'0)1111 function. A rt eri ()se 1 e ros is,
senility, alcoholism, and neurospyhilis are com-
mon causes of organic brain syndrome; infect ions,
toxins, and head trauma may cause organic
psychoses. Functional psychoses are psycho-
genic in origin ; that is, there is no defined physical
cause, and no apparent. structural changes in the
brain exist. Schizophrenic reaction includes a
group of reactions characterized by apathetic,
silly, or unexpected emotional responses. Many
types and variations of thinking defects occur.
Delusions and hallucinations may be apparent.
Paranoia and paranoid reaction are syndromes
characterized by overuse of the mechanism of
projection. A complex system of delusions exists.
Affective reactions are disorders in which there is
a disturbance in mood (affect). For example, the
person may be depressed or elated (manic).
Changes in mood occur without apparent cause
and vary in degree and duration from what is
considered normal.

Emotional factors are presumed to cause such
conditions as peptic ulcer, essential hypertension,
bronchial asthma, and ulcerative colitis. These ill-
nesses are called psychosomatic disorders or
psycho-physiological reactions.

Personality disorders are characterized by de-
fective behavior patterns. For example, the
paranoid personality is undully sensitive and
suspicious. The person with an emotionally un-
stable personality is immature and becomes very
excited and ineffective under minimal stress. In-
dividuals with socio-pathic personalities exhibit
antisocial or asocial behavior. In most of the per-
sonality disorders, anxiety is minimal; however,
the behavior patterns tend to be chronic.

Anxiety is a state of tension which tries to
warn a person of impending danger. Anxiety is
very important in the dynamics of normal and
abnormal behavior. It may be the driving force
behind the successful businessman. Anxiety may
cause unreasonable emotional trauma, render the
individual ineffective, and reduce him to a de-
pendent state.

Anxiety has both psychic and somatic com-
ponents. The anxious person perceives discomfort
and feels apprehension. The anxious person may
have sweating or flus'aing, rapid respiration,
tachycardia, palpation, anorexia, nausea, vomit-



ing, cramps, diarrhea, as well as urgency and
frequency.

To deal with anxiety the person enlists certain
defenses. S'ippresNion is conscious purposeful for-
getting. llepremgion. is purposeful but unconscious
forgetting. Regression is returning to a more sat is-
factory emotional level. Rationalization is ascrib-
ing acceptable motives to thoughts or behavior
that has other motives. Projertion is attributing
one's own thoughts or actions to another person
or object. Introjection is turning of unacceptable
tendencies against one's self. Compensation is
attempting to overcome feelings of inferiority.
Reaction, formation is manifesting a very un-
acceptable or dangerous impulse in the exact.
opposite direction. Sabilmotion is diverting in-
stinctual drives into socially acceptable behavior.
Denial is conscious negating fact. or reality.
Mentifieation, is adopting personality character-
istics of another, especially one who is admired.
Isolation is separating unacceptable conscious im-
pulses from the rest of mental content and thus
rendering them harmless.

A physician, hopefully, a psychiatrist, diag-
noses a mental illness following a complete
medical and psychiatric examination A team of
peoplepsychiatrist, psychologist, social worker,
occupational therapist, recreational therapist,
nurse, and clergyhelp the patient with a mental
illness recover.

Specific attitude therapy may be prescribed by
the psychiatrist. When the staff takes the initia-
tive and appro.ches the patient, this is an attitude
of active friendliness. The patient. must take the
initiative when relating to the staff in passive
friendliness. A matter-of-fact attitude is a neutral
approach to the patient. Kind firmness is a posi-
tive, coaxing manner with the patient.. Work
therapy may be prescribed for the patient; a
menial monotonous task may satisfy the need for
punishment in a depressed person. Planned rer;-ea-
tion is therapeutic; playing volleyball allows a
patient to express hostility within a group setting
in a socially acceptable manner.

The nurse is a key member of the therapeutic
team. Observation and communication are two
very important nursing (therapeutic) measures.
Observation is purposeful, planned, and objective.
The nurse observes the patient's general behavior
his appearance, speech, actions and attitudes.

116

rr

She notes his emotions (mood) -is the patient
anxious, agitated, elated, or depressed? She is
alert to the patient's thought content. An ///uNion
is a misinterpretation of a real, external sensory
experience. A delusion is a false belief that is
maintained against logical argument and despite
objective contradictory evidence; for example, It
patient has delusions of grandeur when he imag-
ines that he is tlw Secretary General of the United
Nations and that he is guiding quarreling, dis-
puting nations to world peace. A hallucination is
a false sensory perception in the absence of an
actual external stimulus. Observations indicative
of the patient's insight, intelligence, orientation,
and memory are important.

Communication with the mentally ill patient. is
therapy. To be therapeutic, the nurse, accepts the
patient as he is. She relates with the patient in a.
consistent manner and at his level of understand-
ing. Communication that increases anxiety,
fosters an intimate, nurse-patient friendship, and
is judgmental for the patient. is untherapeutic.

In addition to observation and communication,
the nurse helps the patient meet his 'basic physical
needs for life and health. She sees that his nutri-
tion is adequate. The patient needs exercise,
recreation, rest, and sleep. The nurse institutes
necessary safety measures to protect the patient
from himself, to protect other patients and to
protect herself. Special supervision might be
needed for the aggressive patient. or for the
suicidal patient..

Treatment, for the patient with mental illness
may include establishing a therapeutic environ-
ment, psychotherapy, certain somatic techniques,
and medications. Psychotherapy refers to regu-
larly scheduled interviews between the patient al d
the therapist. This may be done on an inpatient
or outpatient. basis. Talking with the therapist
may help the patient. For example, the therapist
may help the patient understand his feelings and
behavior patterns. He may reassure the mother
that hostile feelings toward her three young
children are not so abnormal. He may listen while
the patient ventilates. This talking-it-out therapy
is called catharsis. In some cases, the therapist
may suggest that the patient modify his environ-
mentfor example, that. the husband and wife
send the children to the grandparents for a month
and plan a vacation together. In psychoanalysis



the therapist and patient strive to uncover uncon-
scious conflicts and deal with them in such a way
that the patient gains insight into his illness and
recovers. In group therapy one therapist and
several patients talk together. Group therapy is
often used in conjunction with individual therapy.
In recent. years, many new kinds of encounter and
sensitivity group sessions have been tried.

Certain somatic techniques are used, to a lesser
extent today than in former times, to treat an
individual with a mental illness. Electroshock
therapy (EST), sometimes referred to as electro-
convulsive therapy (ECT), is useful in relieving
symptoms of depression. An electric current is
passed through electrodes applied to both
temporal areas, producing a grand mid seizure.
Following 8 to 20 treatments, symptoms improve.
The patient is up in 30 minutes. Narcoanalysis.
with intravenous injections of amobarbital
(Sodium Amytal) or thiopental (Sodium Pento-
thal) makes some patients more accessible to
therapy. Hydrotherapy using a cold wet sheet
pack, a prolonged continuous bath, or a pool is
used in some institutions to manage patients.
Insulin coma therapy has been used successfully
and produces remissions of symptoms in many
cases of withdrawal. Regular insulin is injected,
and following 25 or more comas improvement is
seen. A skilled team of doctors, nurses, and attend-
ants is necessary to give safe insulin therapy.
Psychosurgery may be performed to relieve symp-
toms when other techniques fail. The association
fibers between the frontal lobes and the thalamus
are sectioned, presumably detaching the emotional
component from the psyche.

Medications are being used with increasing fre-
quency to treat mental illness. Such barbiturates
as phenobarbital and pentobarbital (Nembutal)
are useful sendative and hypnotic drugs. Chloral
hydrate and paraldehyde help delirium. The
'tranquilizing" or ataraxic drugs reduce psychic
tension without a corresponding sedative or
hypnotic effect. The patient thus remains acces-
sible to psychotherapy. Serious toxicity problems
accompany prolonged use of many of these drugs.
Some of the major tranquilizing drugs in use
today include:

Chlorpromazine (Thorazine)
Procloperazine (Compazine)
Promazine (Sparine)

Perphenazine (Trilafon)
Thiopropazate (Dartal)
Promethazine (Phenergan)
Reserpine ( Serpasil)
Meprobamate (Miltown, Equanil)
--Meplienesin (Tolserol)
Azacyclonol (Frenqiiel)
Hydroxyzine (Atarax)
Phenagycodol (Ultran)

A wide variety of stimulant and antidepressant
drugs are being used to combat mental depression.
The effectiveness of these drugs varies greatly
from patient to patient. Amphetamine (Benze-
drine), dextro-amplietainine (Dexedrine), and
methamplietamine (DeSoxyn) are used with
patients with mild to severe depression. Imi-
pramine (Tofranil), isocarboxazide (Marplan),
nialamide (Niamid), and phenelzine (Nardi]) are
used in depressive reactions. When used dis-
criminately drugs are of great value in adjunctive
management of many psychogenic disorders.
Medications should augment, never replace, a total
program of psychotherapy.

THE DYING PATIENT

All people die. Death is a significant phenom-
enon in the growth and development process.
Death is the cessation of life. Although the life-
span increases, the force- of mortality remains.
The LPN charge nurse working with long-term
care patients encounters the dying patient and
death frequently. She must help her staff cope
with this difficulty in a supportive, positive way.
Nursing includes helping a person die in a digni-
fied and meaningful manner.

Death may be sudden. In most cases, however, a
variety of changes in body structure and func-
tions are associated with the process of dying. The
skin becomes pale or mottled. The hands, ears,
and nose may be cold. The person may prespire
profusely. The body may lose muscle tone; the
jaw may sag and the cheeks may become flaccid.
The person may breathe through his mouth.
Respirations may be rapid and shallow or ab-
normally slow. Breathing may be noisy and
rattling. There seems to be an accumulation of
mucus in the respiratory tract. There may be a
general slowing of circulation. The person may
be unable to swallow; he may be involuntary of
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stool and incontinent of urine. The person may
lose his ability to speak.. Hearing usually remains
intact. The eyes may look sunken, the lids half-
closed, and the eyeballs rolled up. The person may
show evidence of anxiety, distress, and restless-
ness; he may moan.

Death is a significant factor that conditions the
thoughts, feelings, and actions of all individuals
living in the twentieth century. A great variety of
attitudes about, death exist.

Death is mysterious and caused by evil spirits
and demons.

Life is a tedious preparation for the glorious
hereafter.

Death is the end of the good life on earth.
Death offers the possibility of salvation or

new birth.
Rituals enhance the meaning of death.
Learning "how to die" is important.
Dying is an intensely romantic experience.
Death is the inability of the biological orga-

nism to live.

A person develops a concept. of death. The
young child denies death as a natural and final
process. To him, death is like sleep. You are dead,
then you are alive again. Death is similar to a
journey. You are gone and then you come back
again. Consequently, young children may seem to
be rather callous toward death. They may express
immediate sorrow but soon forget about it. The
older child accepts the idea that a particular
person has died. He does not accept death as
something that eventually happens to everyone
particularly to him. By the age of nine or ten
most children recognize death as inevitable for all
persons and as something that can come to them.
Most children accept biological death.

Intense feelings are often associated with "dy-
ing" for the teen-ager. Popular songs and expres-
sions depict dying as the utmost in romantic
self-sacrifice. The adolescent, however, begins to
think about death in religious and philosophical
terms; he ponders an afterlife. Death is somewhat
of a mystery to the adolescent. The young adult
affirms life! Death is an unpleasant fact that may
end everything. In times of disaster or war, death
may be a factual reality for the young adult; he
often views death with a sense of hostility. The
increasing incidence of illness makes the middle-
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aged adult more aware of death. His thoughts
about death are in part responsible for feelings of
depression that characterize this developmental
stage. The middle-aged adult often views death
with a sense of futility. The older person recog-
nizes the nearness of death. His attitudes toward
death parallel his attitudes toward life. The older
person who remains future-oriented seems best
equipped to die. The older person often shares
his feelings and concerns about death with the
clergy. Death remains an ever present possibility
for the healthy as well as the long-term ill person
in this twentieth-century war-torn, nuclear age.

A PSYCHOLOGY OF GRIEF REACTIONS'

Introduction
Litt'. , Johnny's pet dog, Rags, was hit by a car

three days ago and was "put to sleep" by the
veterinarian. For the last two nights Johnny has
cried himself to sleep with Mom or Dad sitting by.

In every instance of grief reaction deep emo-
tional feelings dominate. These grieving emotions
are caused by the experience of loss. It may be
the loss of a loved pet, a parent, or a series of
losses.

For Johnny, the natural expression of loss and
"licking of the wounds" has begun and will be
worked out. For another person the working
through of the pain may be delayed, blocked or
distorted. These varied reactions produce different
appearances for the same experience of loss. We
want to explore these very evident grief reactions
and also some mild, everyday grief reactions.

Four facts are important in the psychology of
grief. First, grieving is a natural life experience.
Next, the characteristics and stages of grief reac-
tions can be identified. Third, some kinds of grief
reactions call for special attention. Finally, this
emotional process can be helped by an alert, com-
munity and prepared congregation.

Natural Origins of the Grief Reaction
Grief is a deep and moving sense of loss. Grief

reaction is a person's response to the loss. The type
of grief reaction varies according to the personal-
ity of the person, the kind of loss, and the en-

I By Donald W. Manthei. presented to the Adult Formn
at Second Church, Newton, Massachusetts, November 9.
1969.



vironment and social setting. For example, a
flexible personality reacts differently to losses of
varying degrees of severity while a less mature
personality reacts the same way to all feelings of
loss. In addition, the people or circumstances
rounding the grieving person may help or :nay
block the grieving process.

The grief process is based in personality devel-
opment. The basic nature of human personality
development which provides the foundation for
the experience of grief is the twofold process by
which we first develop a sense of selfhood apart
from other persons and physical objects and then
invest ourself in other persons and objects. For
example, the infant first gratifies his uwn needs
only to discover as his senses of sight, touch, and
smell develop that there is a dimly perceived other
person, the mothering person, who is answering
his cries and fussing. This is the first awareness
of the difference between self and the world. It
is a very necessary distinction which continues to
develop. The child at age two is still working on
this sense of selfhood when he proclaims, "I
wanna do it!" "This is mine !" "give it to me!"
And in adolescence, as he interacts with persons
of uniquely different backgrounds and appear-
ances, he is still refining his selfhood his
identity.

Along the way of development the person is
also involved in a second natural processthat of
investing himself in things, persons and patterns
of behavior that interest him, satisfy his needs
and provide him with new hopes or challenges.
For example, the infant becomes attached to the
bottle or breast, to mother, to a toy or blanket, to
father, to pets, to friends and to his house.

But, life brings still another experiencethe
loss of some of these loved objects, persons and
things. The bottle is taken away. A sitter some-
times replaces Mommy. Father goes to work. Pets
get lost or die. Friends get interested in other
children. The family moves to a new house and
neighborhood.

Although we usually think of death as loss
which cauees grief and mourning, these other
losses 47ing similar reactions. We need to recog-
nize the natural place of investment and loss in
the life process. The anxieties of separations and
perceived loss arise in many .day-to-day events
and during a significant period of transition.
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Often the lonely and depressed college student is
one who as a child moved frequently or during a
crucial time of peer group adjustment and thus
lost the important peer group interaction. College
provides a new challenge to reinvest himself, but
frightened of yet another loss he is now unable to
do so. He needs help in recognizing the oppor-
tunity before him and help in removing barriers
to using his new chance.

For children, death, family moves, and separa-
tions are crucial. In adolescence a previous feel-
ing of loss may be reactivated at a time of transi-
tion from high school to college or a job. The drag
of the past loss makes the unknown of the future.
more frightening. For adults accidents, ill health
or aging may cause feelings of loss of opportunity,
property and abilities.

A grief reaction may be caused by a single
significant event, several minor connected events
or an unconnected accumulation of losses. A single
loss might be the death of a loved one. An
example of connected events is the loss of one's
health or ability which leads to loss of job and
then loss of income and security. A grief reaction
may result from unconnected events such as the
move of a friend, loss of important sale, and
simultaneous accidents which disable one's car,
home or a family member.

Description of the Grief Experience
Characteristic signs of grief reactions are feel-

ings of pain, shock, anxiety and anger. In normal
grief reactions these are openly felt' and ex-
pressed: one flinches with pain, stands stunned,
wonders what has happened, worries what will be
next, and demands: "Why has this happened to
me?" "It isn't fair!"

The briefest way we can describe grief is in six
common stages.' These stages may appear in any
sequence. The first four stages appear for several
days or even a few weeks. They are related to the
painful process of disengaging oneself from the
lost person or object.

1. Shockdisbelief, "This is unreal." The state
of shock may be for twenty minutes to an
hour. Physical signs of shock are deep sigh-
ing, choking, dryness in the mouth and

Erich Lindemann. "Symptomatology and Management
of Acute Grief," The American Journal of Psychiatry. CI
(1944), pp. 141-49.



throat, sensations of emptiness, lack of
power, and chill.

2. Emotional releasecrying, moaning, rapid
talking, flailing.

3. Isolation--feelings of loneliness, desires for
withdrawal, depression. Common behavior
involves recurrent complaint of physical
symptoms; identifying with the deceased ;
and idealizing the lost person.

4. Guilt and angerfor example Mrs. A's
reaction. Her husband died in heart surgery.
Recently they had had a disagreement which
she now recalls and feels guilty. "Did that
contribute to his heart condition and his
death ?" she worries. Now people are taking
over the funeral arrangements and she
strikes out with anger at their "intrusion."
Another person in the same situation may
react with anger toward the lost person.

The release of feelings--all kinds, are im-
portant for letting go of the relationship which
death has ended. The last two stages involve re-
investment in life without the loved one.

5. Return to routinewith the necessary
changes.

6. Reinvestmentin new relationships and in-
terests; new life with others.

Grief Reactions Requiring Attention

Normal grief work is open and expressed, pro-
viding both disengagement and reinvestment. By
contrast abnormal grief "reactions are defensive
and attempt to cover the emotions, pain and sense
of loss. The attempts to cover or forget grief
seem to arise from fears of our own death which
we do not want to face. (Reports from the ex-
periences of the dying person would help our
understanding at this point, but that is another
topic and an important area for future discus-
sion.)

The common forms of abnormal brief reactions
are those that involve delay and distortion. (See
the Lindemann article.) In delayed grief there is
little or no reaction at the time of loss because
it is blocked. Sometimes circumstances prevent
the reaction of grief from being expressed. A
college girl whose mother lost emotional control
at grandmother's funeral found that trying "to
help Mother" prevented the student herself from
normal release of emotions.

Or a young married man called from a distance
to his parent's home to handle father's funeral
arrangements rushed to leave work and family.
From the time he arrived before the funeral until
he left the day after, he was busy with details.
Then he rushed back to work and his own family.
He had no time or opportunity to react.

Delay of a grief reaction may also be caused by
personality factors which block expression. A
common example is a stoic silence which denies
the pain while professing that the deceased
"would want us to be strong" and "to carry on."
Such rationalization can thwart a natural emo-
tional release and lead to an otherwise unexplain-
able physical illness. This delayed grief reaction
brings us to the second major group of abnormal
grief reactions.

Distorted grief reactions involve over-reaction
or under-reaction to loss at the time of the loss or
during the next several weeks. Signs of distortion
are seen in over-reactions through excessive
physical complaints, continued weeping, extreme
guilt and hostility. Under-reaction may appear in
neglect of self or tasks, loss of feeling and later
result in depression.

These conditions call for professional help by
the trained clergyman or therapist. The grieving
person needs help in searching for the earlier
cause of delay or distortion in reaction. Assistance
through understanding, clarification and possibly
instruction may help to resume the grief work.

Two cautions atz relevant to us when we are in
the presence of a mourning person. First, too
many people who require the mourner's attention
and alertness may repress and delay the grieving
process. Second, persons may force denial on the
mourner or cause distortion in his grief rection.
A. young college girl reported her "Frustration"
in attempts to "cheer" her boyfriend who had just
had his arm permanently crippled in an auto
accident. A young minister tried to cheer a young
woman whose father had died of cancer at the age
of forty-five. His comforting picture was "The
joyful Christian funeral" he attended for his own
aged grandmother. Both are exqinples of unin-
formed "helpers."

120

Constructive Considerations
We must recognize that the emotions and be-

havior involved in grief reactions are normal.



This knowledge can help us understand what we
may already have experienced as well as help us
to see the -natural- in what we could wrongly be
inclined to see as bizarre and unmentionable.

There are at least three further concerns to
consider. Those who grieve need o.s.sigtane,, time
for quiet to "lick their wounds,- and later oppor-
tunity to talk it out. To facilitate these conditions
we may offer various types of support through
provision of food services and other necessities,
opportunities for reinvestment in new relation-
ships and special care for those with delayed or
distorted reactions.

We also need to be concerned for Nocial condi-
Holm which create a climate for undue loss
poverty, divorce, the lonely adult, etc.

Finally, we need to become prepared for emer-

gencies and disasters. We have gathered valuable
knowledge about the intense care of victims of
major disaster. We need to share this knowledge
so that -potential- victims can seek and use such
care in sudden need. And we need to train more
personnel in these skills of intensive care.

The grief process is part of an intense and
natural emotional experience. It follows life's
natural development : differentiation and invest-
ment of ourselves, the experience of loss which
requires subsequent reinvestment of self.

Descriptions of the characteristics and stages of
grief reactions help us place our reactions and the
reaction of others in perspective. Examples of
delayed and distorted reactions can alert us. And
constructive considerations lead us to issues
beyond the individual into the congregation and
community.

COORDINATES WORK WITH THAT OF OTHER DEPARTMENTS

The nursing department coordinates patient
care, 24-hours per day, seven days a week. The
efforts of many other departments within the
institution are necessary and important for
patient care: dietary, housekeeping, physical and
occupational therapy, social service. At one time
most of these services were an integral part of
nursing. Today the nurse does not actually scrub
the floor, but she is concerned that the floor is
clean. She may not cook the meal, but she is con-
cerned with diet as well as the attractiveness of
the tray and the patient's interest in eating.

Because so many different people, so many
different departments, share patient care, co-
ordination of work is necessary. Because nurses
are acquainted with so many functions of the
other departments and because they care for

patients around the clock, pat ient care coordina-
tion has become an important nursing function.
With the great increase in allied health personnel
at all levels professional, technical, and aide/
assistantpatient care coordination is a very
complex task.

Guidelines and policies for inter-department
working together must be established and well-
understood by the supervisors and directors of the
departments involved. It should not be left for a
nurses' aide and dietary aide to figure out on the
.spot the procedure for passing trays. Doris A.
Geitgey, professor at the University of Washing-
ton and nursing leader, offers some practical sug-
gestions on how to coordinate work with that of
other departments in her book, A Handbook for
Head Nurses.

SOME HINTS ON HOW TO IMPROVE RELATIONS WITH OTHER SERVICE DEPARTMENTS

Doctors: How to work with the medical staff.

a. Take the initiative in establishing friendly
relations and mutual understandings with
the house staff.

Welcome the new doctor to your ward.
Ask the resident physician and the interne

how you can be of most assistance to them

and then do your best to follow their
requests.

----Try to meet the idiosyncrasies of the in-
dividual physician.

Learn the physician's plan for the care of
his patients.

Encourage mutual planning for patient
care.



Talk over your ward problems with your
physicians.
Explain the nursing situation to your
doctors: they will be more cooperative if
they know about unusual difficulties.
Do your part as planned when mutual
decisions have been reached.
Ask for a conference with your medical
staff when important problems arise.

Encourage the patient's confidence in his
physician.
Show your loyalty to your medical staff.

b. Follow the doctors' orders in a meticulous
manner.
Accept orders cheerfully _ad without com-

plaints.
--Don't let orders accumulate; carry them

out as quickly as possible.
Report to the doctor any inability to carry

out his orders, and explain the reasons.
Encourage the doctor to write his orders
according to hospital policy.

c. Keep the doctor informed on his patient's
condition.
Notify doctors immediately upon the ad-

mission of their patients.
Report and read accurately the results of

treatments.
Report all symptoms and reactions of their

patients.

d. Make ward rounds with your doctors.
Establish a mutually agreeable time for
rounds.

Take notes of any significant comments
made by the doctors or the patients.

Have charts and other needed equipment
ready for the doctors' use during rounds.

If you are unable to make rounds, assign
a member of your staff to attend the
doctors.

Laboratory Workers: How to assist personnel em-
ployed in diagnostic and clinical facilities.

a. Familiarize yourself with the functions of
laboratory facilities and the ward's relations
with them.

b. Prepare the patient correctly for diagnostic
procedures.
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c. See that the patient arrives at the labora-
tory at the correct time.

d. Arrange for the return of the patient to
your ward when the test is completed.

e. If laboratory work is done on the ward, help
the technician as much as possible.
Greet the technician in a friendly manner.
Locate the patient for him.
Be sure that the patient is ready for the

test.

Nutritionists: How to cooperate with the dietary
service.

a. Become familiar with the services provided
by the dietary division.

b. Prepare the patients for their meals.
c. Request the number and type of diets

necessary for your ward, but don't over
order.

d. Have requests in the proper form and on
time.

e. Avoid wasting foods.
f. Ask for conferences as necessary to meet

special problems.

g. Instruct your personnel in the matter of
your patients' dietary requirements.

Social Service Workers: How to work with the
medical social service department.

a. Know and inform your staff about the func-
tions of the social service department.

b. Maintain a friendly, cooperative attitude
towards the department.
Know and use the name of your medical

social service worker.
Introduce new workers to your personnel.
Take new workers on a tour of your ward.
Explain any special functions of your

ward.
Hold frequent, informal conferences, with

your worker.
Arr, age for privacy for the worker and

patient during interviews.
c. Accept the help which the medical social

service worker can give you in understand-
ing your patients.

d. Encourage your patients to talk with the
social worker.



Clinic Per,onnel :How to link the hospital care of
the patient with his out-patient care.

a. Inform yourself and your personnel of the
responsibilities of the out-patient depart-
ment.

b. Make out out-patient referral forms accord-
ing to the policy of your hospital.

e. Prepare your patient for his first clink
visit.
Tell him where the clinic is located.
--In form him of the date and time of his

appointment.
If the appointment is made by another
division, tell the patient how he will be
notified of his appointment.

If any charge is made by the out-patient
clinic, explain the cost to your patient so
he will be prepared to pay the amount if
possible.

Stress the importance of keeping the
appointment.

Enginffrs: How to correlate your work with that
of the maintenance department.

a. Learn what services the maintenance depart-
ment provides.

b. Report any -mechanical difficulty promptly.
c. Inform the engineer of the location of the

trouble.

d. Give the engineers a chance to get to your
ward; remember that they have many wards
to service.

e. Be courteous and considerate; thank the
engineer for his help,

SEEKS GUIDANCE AND ASSISTANCE

It is imperative that the LPN charge nurse
comprehend her functions and qualifications as an
LPN and as a charge nurse. The ability and
necessity to seek guidance and assistance when
problems arise that are beyond her scope are
indications of wisdom, maturity, and leadership
ability.

The LPN charge nurse is not a lone
practitioner; she is an integral part of nursing.
According to the Statement of Functions and
qualifications, in semi-complex and complex nurs-

Laundry 11'0/kers: How to get along with the
linen supply service.

a. Avoid wasting linen.
I-se linens for their intended purposes

(don't use bath towels for polishing shoes:
avoid using good linen for cleaning ra!)-5:
impress upon staff the importance of cor-
rect usage of linen supplies).

Encourage personnel to use only the neces-
sary amount of linen.

b. Avoid hoarding linen for a "rainy day.'
c. Get linen orders in on time and in proper

form.

d. Avoid ordering excessive amount of linen.
e. Gain an awareness of the problems of the

laundry department. and give due considera-
tion to these problems.

f. Check the linen delivered with the amount
ordered.

Druggists: How to stay on good terms with the
pharmacy department.

a. Turn in drug orders correctly and at the
right time.

b. Avoid ordering large amounts for delivery
on the week-end.

c. Order sufficient drugs to meet your ward
requirements, but don't overstock.

d. Follow directions of the pharmacy for the
care of empty drug and solution bottles.

e. Eliminate as many "emergency" drug orders
as you can.

WHEN PROBLEMS ARE BEYOND SCOPE

ing situations a greater depth of knowledge and a
higher level of judgment is required of the LPN;
and a closer working relationship with, and the
greater the degree of direction by, the autonomous
health professional.

In a complex patient care situation, the LPN
charge nurse should ask herself the following
questions before seeking guidance and assistance:

1. Do the nursing needs of this particular
patient indicate assistance from a health
professional?
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2. What are the components of the patient
care situation?

3. Do I have the knowledge, skills and previous
experience to handle this patient care situa-
tion alone?

4. What kind and how much assistance (direc-
tion) do I need? Is it available?

When a ward situation invlIving staff becomes
complex, the LPN charge nurse should ask herself
similar questions before seeking guidance and
assistance:

1. Does this particular ward situation indicate
assistance from a health professional ?

2. What are the components of the ward situa-
tion ?

3. Do I have the knowledge, skills and previous
experience to handle this ward situation
alone ?

4. What kind and how much assistance (direc-
tion) do I need'? Is it available ?

The capable LPN charge nurse does not bother
her superiors with problems that are within her
prerogative to solve. In an attempt to avoid look-
ing inadequate, the charge nurse should not avoid
seeking professional help. Ask and answer the
above questions with a complex patient care or
ward situation arises. Seek help from a health
professional when the situation truly demands.

PREPARES AND GIVES ORAL AND WRITTEN REPORTS ABOUT PATIENTS

Oral and written reports about patients be-
tween personnel on different tours of duty pro-
mote continuity of patient care. The LPN charge
nurse gives a complete report on the condition of
each patient to the nurse who will relieve her.
She mentions special conditions and needs such as
abnormal vital signs, pain, changes in general
condition. She mentions any special treatments,
medications, or events of the day. She comments
on anything unusual in terms of the physical en-
vironment of the ward, changes in personnel

e, c;111914

assignments for the coming tour of duty, and
special institution events.

Reports should be useful. It is important. that
the LPN charge nurse understand the purpose
of a report. Frequently, both oral and written
reports become "busy work," and this exercise
proves to be a gross misuse of skilled nursing time.
A good report should be accurate, concise, useful,
and interesting. The LPN charge nurse achieves
skill at preparing and giving oral and written
reports through knowledge, practice, and ex-
perience.



STUDY ACTIVITIES

1. Review staff assignments for a particular tour of duty. What is the purpose of the "plan"or assign-
ment routine? Just how were staff assigned?

2. What one ward plan or routine seems to work best? Why
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3. What one ward plan or routine poses the most problems ? Why ? How could you help change this
situation ?

4. Henry Jacobs, an elderly patient in room 303, develops severe respiratory distress. What do you do?
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5. What directions would you give your staff in case of a fire on the ward ?

O. What knowledges, skills, and attitudes do you believe are most important in caring for older
patients? How do you share these with your staff ?



7. What knowledges, skills, and attitudes do von believe are most important in caring-, for the patient
with mental illness? How do you share these with vour staff?

8. What knowledges, skills, and attitudes doyou believe are most important, in caring for the dying
patient? How do you share these with your staff?



9. How -Au nu :and your -; I lent ;ir.fi his fanliL ilror.;:zir a grief process!

10. Review patient care assignments for a particular tour of duty. On what basis did you "match"
specific patients with certain staff ? Did you use multiple assignments? When ? How does your plan
for patient care assignments reflect both patient needs and staff proficiencies?
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11. What is the most difficult aspect of working with personnel from other departments? Why ? How
Could you help change this situation ?

12. What is the most satisfying aspect of working with personnel from other departments? Why ?
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13. Describe a ward situation in which you would seek guidance and assistance from the director of
nursing.

14. Describe ward situation in which you would seek guidance and assistance from a physician.
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15. Describe a ward situation in which you would seek guidance and assistance frozn administration.

16. A new LPN charge nurse questions the time involved in preparing and giving oral and written
reports about patients. "This is important," you state. Explain your statement.
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-Chapter 9

EVALUATING PATIENT CARE

The LPN charge nurse evaluates patient care
for a specific tour of duty. To do this, she:

applies basic principles of evaluation
makes nursing round to observe and assess

patient care and needs

assesses patient care plans and modifies as
necessary

assesses patient care given by staff and guides
appropriate changes

appraises self-performance and plans im-
provement.

APPLIES BASIC PRINCIPLES OF EVALUATION

To evaluate something is to assess, measure, or
determine its value or worth. A major responsi-
bility of the LPN charge nurse is to evaluate
patient care. Unfortunately, evaluation often be-
comes a time - consuming, meaningless activity. To
be useful, evaluation (1) must be done in terms of
criteria or standards, (2) it must lead to action,
and (3) it should be positive.

Criteria are established and/or accepted stand-
ards. For example, you know in an adult the pulse
rate varies from 60 to 100 beats per minute; the
rhythm is regular; and the intensity is "full." If
you count a patient's pulse and note the rate is
120 beats per minute, irregular and weak, this
observation has use only when compared to the
known standard or criterion for a normal pulse.

Criteria or standards are both external and in-
ternal. Most patient observations are compared
with established (external) standards of what
is normal: normal temperature, normal skin,
normal urine, normal behavior, normal blood
sugar, etc. Nursing policies and procedures are
another example of external standards or guides
for performance and evaluation. Internal criteria
are personal achievement goals you set for your-

self in terms of performance. Setting personal
achievement goals is very important in self-
development and personal growth.

Second, evaluation should lead to action. For
example, the nurse who observed the fast, ir-
regular, weak pulse did something. She acted.
Depending on the exact nature of the patient
situation, she may have reported the observation,
charted it, called the physician, or given the pre-
scribed medication. But, in any case, her evalua-
tion led to action.

Third, evaluation should be positive. It is so
easy to say, "don't do this," "this is wrong."
People tend to repress negations. The exasperated
LPN charge nurse says, "how many times have
I told you that is the wrong way to move this
patient." Because of this negative evaluation, the
aide repressed the comment and continues to move
the patient in the wrong way. How much better
if the charge nurse had said, "Mary, may I show
you a good way to mnve Mr. Thompson." This
interaction is positive. Chances are the aide will
correct her performance because the evaluation
is positive.

MAKES NURSING ROUNDS TO OBSERVE AND ASSESS PATIENT CARE AND NEEDS

Nursing rounds at the beginning of a tour of nurse to observe patients and determine needs.
duty is an organized way for the LPN charge During the tour of duty and most certainly at the
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end of the tour, the charge nurse again makes
rounds to observe and assess patient care and
needs. Evaluation of patient care and needs must
be in terms of criteria or standards, it must lead
to action, and it should be positive.

The Kardex and nursing care plans (goals and
actions) can serve as criteria or standards against
which the charge nurse compares patient care
observations. The nurse must determine just how
she will measure or assess goals and when a goal
should be reached. It might prove useful to design
a companion part to the nursing care plan to in-
clude REVIEW and ACHIEVEMENT. For
example,

GOAL ACTION

ASSESSES PATIENT CARE PLANS

Nursing care plans should be useful. To keep a
care plan useful necessitates on-going and periodic
evaluation of the plan; revisions may prove
necessary because a goal or action was inappro-
priate or because a goal has been achieved. Little
and Carnevali comment about revising nursing
care plans as follows:

All of us like to believe that we do things
well. Revision implies that our original work
was not good enough. This could, in turn,
lead to rejection of the planned care concept,
because it gives overt evidence of our lack of
perfection. In learning to write nursing care
plans, as in learning to walk, our early efforts
may tend to be clumsy. The difference is that
babies are not deterred by the clumsiness of
their first efforts; but adults, including nurses,
expect a great deal of themselves; we are
chagrined when we do not measure up.
The mental processes and activities involved

REVIEW ACHIEVEMENT

These activities may become unconscious and
routine for the experienced charge nurse as she
makes her rounds.

Evaluation, patient care observations, should
lead to action. The charge nurse reports the diffi-
culty her staff had ambulating Mrs. Daniels; she
suggests that P.M. staff might try to walk her
following her pain medication. The charge nurse
reports that Mr. Gray ate most, of his noon meal
when the tray was left with him for an hour ; she
obtained this privilege from the kitchen. She sug-
gests that P.M. staff try to let Mr. Gray feed him-
self slowly over a long period of time. In both
these examples, evaluation (patient care observa-
tion) led to action and was useful.

In general, a positive, affirmative approach
proves more successful than negation. With con-
scious practice and experience, the LPN charge
nurse can learn to communicate observations in a
positive manner and her evaluations of patient
care will become more useful.

AND MODIFIES AS NECESSARY

in planning, giving, and assessing nursing
care are infinitely complex. It is reasonable
to expect that we will be a long time in
achieving a high level of skill in these
activities. Physicians who have been prescrib-
ing thexapy for their entire professional lives
continue to encounter patient responses to
treatment that vary from their predictions;
and they, too, must revise their orders accord-
ingly. So, we nurses also must expect to have
both failures and successes. We must study
and learn from each of them. When we suc-
ceed, we need to know why ; when we fail, we
also need to know why. Support from clinical
research should help us to become increas-
ingly successful in our nursing intervention,
just as it has similarly served the medical
profession.

Despite knowledge, innovation always in-
volves some risk. When you commit your deci-
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sions to writing, as one does in the nursing
care plan, you lay your judgments open to
the scrutiny of others, and you assume pro-
fessional responsibility for them. This rather
lonely aspect of the nurse's role can be made
less threatening if those in authority will
acknowledge that there is risk in professional

ASSESSES PATIENT CARE GIVEN BY STAFF

The LPN charge nurse coordinates staff ac-
tivities; she nurses her patients through her staff
and she is responsible for staff guidance and
development.

Staff evaluation should be on-going and
periodic. If possible, it should be a shared re-
sponsibility between the individual staff member
and the charge nurse. Both should understand

APPRAISES SELF-PERFORMANCE

The LPN charge nurse is a recognized leader.
Leadership in nursing necessitates continuing per-
sonal and vocational growth and development.

Your work performance will be evaluated by a
superior. More important, however, will be the
self-evaluation and self-improvement program
you plan and institute for yourself. You may
choose to increase your ability to lead others. You
may try to develop more sureness in yourself
self-confidence. You may try to improve your rela-

136

growth and will supporteven encourage--
their staff to stretch more vigorously so as to
achieve their full potential in providing
planned nursing care.'

1 Little and Carnevali. Nursing Care Planning, Pp.
166-67.

AND GUIDES APPROPRIATE CHANGES

and agree on the purpose and principles of evalua-
tion. The manner of evaluation, the tool or report,
should be clear.

Staff evaluation should be in terms of estab-
lished criteria that are accessible, understood, and
used by both staff and the charge nurse. To be
useful, the evaluation should be positive and lead
to action.

AND PLANS IMPROVEMENT

tions with others. A specific goal may be to gain
an understanding of your personnel:

Self-improvement may mean taking advantage
of inservice programs at the institution, enrolling
in nursing courses at neighboring colleges, or
attending special program meetings of nursing
organizations.

Self-improvement also includes ways you strive
to be a more effective person on and off duty. Set
and strive for personal and vocational goals in
terms of self, friends, family, and community.



STUDY ACTIVITIES

1. Evaluation must be in terms of stated criteria or standards. What does this mean? Why is it im-
portant?

S. Evaluation should lead to action. What does this mean? Why is it important?
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3. Evaluation should be positive. What does this mean'? Why is it important?

4. In what ways can you, the LPN charge nurse, make nursing rounds useful?
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5. Use the four nursing care plans you developed in chapter 6 and plan a way to assess and modify
the plan. Add the following dimensions to each plan : REVIEW and ACHIEVEMENT.

REVIEW ACHIEVEMENT

REVIEW ACHIEVEMENT
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REVIEW ACHIEVEMENT

REVIEW ACHIEVEMENT
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6. Use the following evaluation format to evaluate (1) a high school student enrolled in a health
occupations assistants' program, (2) a nurses' aide who has been employed three months, and (3)
yourself, the LPN charge nurse.

If possible, explain the purpose and principles of evaluation to the high school student and to the
nurses' aide and encourage them to participate in a self-evaluation. See if your immediate nursing
supervisor will evaluate you. Then, compare and contrast observations in a face-to-face conference.
Evaluation is to be useful. To be useful, it must be done in terms of stated criteria or standards, it
must, lead to action, and it should be positive.

Directions for use of evaluation format:

Read stated criterion/standard (usually a specific job function).
Recall a specific behavior as an example of the criterion/standard.
Using the behavior example, assess competency in terms of stated criterion.
Identify and indicate "strength" or "weakness" in the area.
Offer action suggestions for improvement and professional development

(Example) LPN charge nurse

Criteria
Complies with ward
safety policies.

Continues to improve
practitioner abilities

Criteria
Escorts patients (especially

those in wheelchairs or who
have physical disabilities)

Feeds patients
Makes Beds
Writes letters and reads to

patients
Encourages patients in vari-

ous activities and interests
Runs errands
Assists patients with per-

sonal hygiene
Assists with care of patient

environment
Assists with passing patient

nourishments

Behavior Example Strength/Weakness
Am reluctant to prevent Weakness
staff from smoking in
washrooms.

Attended one-day insti- Strength
tute on "Meeting the
Special Needs of the
Ambulatory Patient"

HEALTH OCCUPATIONS ASSISTANT

Behavior Example Strength/Weakness

Action Suggestion

Determine reasons for
policy and rule; talk
with superior if reluc-
tance continues

Keep posted on profes-
sional programs and
conferences and try to
attend

Action Suggestion



NURSES' AIDE

Criteria Behavior Example Strength/Weakness Action. Suggestion

feeds, shaves, and
dresses patients

Makes beds
Takes temperatures, pulse,

respiration, and blood pres-
sure

Gives enema to selected
patients
Applies heat and cold
locally

Collects specimens
Tests diabetic urines
Weighs, measures, and posi-

tions patients
Applies simple dressings

and ointments
Helps patients in and out

of bed

Helps admit, discharge, and
transfer patients

Escorts patients to meals,
activities, and appointments

Understands needs of pa-
tients who need long-term
care

Encourages and motivates
patients toward meaningful
activities

Observes and reports
changes in patients' condi-
tion and behavior

LPN CHARGE NURSE

Criteria Behavior Example Strength /Weakness 4 etion Suggestion

1. Plans patient care
demonstrates awareness

of the comprehensive
nature of long-term care

understands the condi-
tion, needs, and thera-
peutic goals of each
patient
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LPN CHARGE NURSEcontinued

Criteria Behavior Example

receives and interprets
oral and written re-
ports about patient care

makes nursing rounds to
observe and determine
patient needs

assists the physician with
examinations and treat-
ments

discusses patient care
goals with physician,
nursing supervisor, and
staff

develops nursing care
plans for individual pa-
tients

2. Coordinates staff activities
exhibits an understand-

ing of basic human be-
havior

demonstrates funda-
mental leadership tech-
niques

uses management princi-
ples and procedures

communicates orally and
non-orally

motivates staff to give
skilled nursing care to all
patients

3. Implements patient care
develops plans to meet

on-going needs of all
patients

develops plans for
common types of emer-
gency situations

assigns personnel in
terms of patient needs
and staff proficiencies

helps staff care for pa-
tients with special needs

Strength /1Veakness Action. Suggestion



LPN CHARGE NURSEcontinued

Criteria Behavior Example Strength/Weakness Action. Suggestion

----coordinates work with
that of other depart-
ments

seeks guidance and
assistance when problems
are beyond scope

prepares and gives verbal
and written reports
about patients

4. Evaluates patient, care
applies basic principles

of evaluation

makes nursilg round to
observe and assess
patient care and needs

assesses patient care
plans and modifies as
necessary

assesses patient care
given by staff and guides
appropriate changes

appraises self-perform-
ance and plans improve-
ment
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Introduction

Clinical Nursing Conferences arc an important part of
the continuing edt tion program at the Clinical Center,
the research hospital of the National Institutes of Health.

During the year, each of the eight Nursing Services
conducts a conference to describe significant nursing care
cases and procedures. These conferences enable members
of the Clinical Center's nursing staff to keep informed of
many research studies and to study a wide range of nu'rs-
ing care problems. The edited proceedings of these con-
ferences are now being published so they may be useful
to a wide audience. This program was presented by the
Heart Nursing Service, Jean Brotslow, R.N., B.S., Chid.

LOUISE C. ANDERSON, R.N., M. Ed.
Chief, Nursing Department
The Clinical Center

Por sale by the Superintendent of Documents, U.S. Government Printing Wilco
Washington, D.C. 20402 - Price 15 cent



NURSING CARE OF PATIENTS
WITH INTERNAL OR EXTERNAL

PACEMAIC.IRS

BARBARA BOW:114.N, R.N.
Head Nurse, Nursing Unit 6 West

Li S. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG
INATING IT POINTS OF VIEW OP OPIN
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLICY

°""1`,""`!":"~rweinstsw'

6

PL1



Introduction

I like to Welcome You on
e: the 6 \Vest Nursin,, Staff to 1.;;;; 6

care conference on can.;i:ic
pace;:-..ikers. The in which we live eratin';,
has a "catchword- to which we attrib- oy.v and which re,!tiir,:
uu most of what we characterize as skills that have been duloped. NV,
pro!zress and for which we blame most hope to clear up some 4-.1 the inyst:,
of our problems. That ,cord is technol- surroundintr cardiac pacemaker:.
OR 'h) most of us it means a mixture of Miss Elizabeth Ewinv..will pre ent the
laboratories. computers and machines. history and developmem of pacemakeis.

ELIZABETH EirI2VG, R.A'.
Clinical Nurse. .Vutsing Unit 6 West
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Artificial Cardiac Pacemaken--Ifi,tory and Development

Today anyone picking. up a copy of
the daily newspaper may come across
references to the cardiac pacemaker
used to prolong the life of former Preci-
dent Eisenhower or to the battery
change needed by one of the Supreme
Court justices to maintain the function-
ing- of his pacemaker. Articles in the
popular press have made "pacemaker,-
meaning "artificial cardiac pacemaker,"
so common a word that it may be diffi-
cult to realize that artificial cardiac
pacemakers have been used clinically
for only 18 years.

Disorders of the heart heat, in partic-
ular the association of a very slow pulse
with fainting attacks, were described by
eighteenth century physicians, but sig-
nificant work on the conduction system
of the heart was not done until late in
the nineteenth century. The sino-atrial
node, the nat,..al pacemaker or normal
site of the initiation of the e:?ctrical
stimulus to the heart, was named and
described in 1907. Even though the con-
duction system of the heart was poorly
understood at the time, electrical stim-
ulation of the heart was attempted as
early as 1819. In 1952 Paul M. Zoll
successfully restarted an arrested human
heart by means of electrical stimulation
through the chest wall. While his
method was subsequently used primar-
ily for resuscitation, it was recognized as
potentially useful for patients with heart
block. Some patients v heart block
suffer from Stokes-Adams attacks, a syn-
drome whose life-threatening nature
was impel. to Zoll and other pior:,!ers
in the id of artificial pacemakers to
develop practical methods of providing
continuous pacing ,;,1 on a perma-
nent basis.

Stokes -Adams 5.01711TeS occur
transition from partial to complete
atrio-ventricular heart block and durin,,
periods of complete atrio-yentricular

block. The seizures as oriinally
described by Stokes in 1856 consist of
intermittent transient episodes of un-
consciousness and 'or convulsions '- pa-
tients with slow heart rates. In a broad
sense these seizures may result from any
alteration in cardiac mechanism which
results in a sudden drastic re(Hction in
the cardiac output and consequently in
the cerebral flow. e.g.. following- the
sudden onset of a very slow heart rate
or marked acceleration of the heart
beat. Essentially. the fainting attacks
and convulsive seizures which typify
this syndrome are due to failure of the
brain to receive an adequate blood sup-
ply for a period of three to nine sec-
onds, or longer." (1)

Stokes-Adams seizures may occur
spontaneously but they are frequently
precipitated by emotion and excitement.
Onset of acidosis and /or increase in
scrum potassium are some of the other
factors that may bring on Stokes-Adams
attacks. Medical therapy for these at-
tacks is frequently inadequate and often
ineffective. It is not surprising, then.
that Zoll, two years after he restored
circulation in patients with complete
heart block by using externally applied
electrical shocks, reported on the use of
this method in several patients with
acute Stekes-Adams attacks. It should
be made clear that this early form of
pacing was external, with the electrodes
applied to the external surface of the
chest wall.

"The incide ice of heart block and
Stokes-Adams seizures in this country
has been estimated at 25,000 to 30,000
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race,: annually, or 3.pproxrnately equal
to that of congenital heart defects. Cou-
pled with this incidence is a high mor-
tality rate which. ir. the pre-i Acernaker
era, probably exceeded 50',- within a
year of the first attack. Although the
precise effect of long-term pacing on
this formidable mortality is unknown.
data from various series of patients sug-
gests that, at the very least, average

survival times have been doubled by
artificial cardiac pacing despite the dis-
appointing frequency of failures and
imperfections in early pacing systems.
Recent studies indicate that the one-
year 50g mortality rate of medically
managed acquired heart block has been
reduced to about through the ap-
plication of pacemaker therapy. Of
course, mortality data cannot communi-
cate the anxiety and misery of the pa-
tient subject to inpredictabte attacks
of unconsciousness and convulsions. (2'

During the years following Zoll's ini-
tial efforts, open heart surgery became
practical. As more complex problems
were corrected it was apparent that
surgical heart block was a serious and
significant problem. In some instances
surgical block was a transient problem,
but the mortality of permanent surgical
heart block was a compelling factor in
the continued development of pace-
makers.") Before Dr. Zoll's pioneering
effort could be. parlayed by other in-
vestigators into systems capabie of pro-
viding pacing stimuli for prolonged pe-
riods of months and yerrs, practical
methods of placing pacer electrodes in
direct contact with the heart had to be
devised. Such a development would
lower voltage requirements to between
1.5 and 7c .lts (as compared to 75 to
150 volts required by Zoll's external
pacer), a stimulus strength too weak to
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prerequi.site to the
highly portahle ank: eve :1

implantable pacemakers.
spurred by the impetus of

surticaliv pri)(.3:, or1 heart block. Dr.
William L. Weirich, Dr. Vincent Gott,
and Dr. C. Walton Lillehei at the Uni-
versity of Minnesota School of Medi-
cine demonstrated tl-vi clinical feasibil-
ity of direct electrical stimulation of the
myocardium via wire leads inserted
through the chest. Of course. electrodes
could be inserted through the open
chest if the need for them arose during
surgery. But the Minnesota technique
provided a practical method of insert-
ing myocardial electrodes in post-surgi-
cal and non-surgical patients as well. by
piercing the chest wall with a hollow
needle through which an electrode is
passed and the needle subsequently
withdrawn. When later used with ex-
ternal or implantable pacers. myocar-
dial electrode emplacement proved to
be a highly valuable method and with
many modifications, is still widely used.

However, early difficulties gave
impetus to the exploration of other
approaches to the heart. In 1959, Sey-
mour Furman and co-workers at Mon-
tefiore Hospital and Medical Center,
Bronx, New York, demonstrated the
feasibility of long term stimulation of
the right ventricular endocardial sur-
face by a unipolar electrode catheter
passed into the right ventricle by way of
the jugular vein. Although the method
leads to occasional perforation of the
heart wall and carries the potential
hazard of blood clot formation on the
intravascular electrode, many medical
teams are convinced that the transven-
ous method is safer and more reliable
than the use of myocardial electrodes.



Electrode dislodgement or breakage,
which occurred occasionally in earlier
studies. was virtually eliminated by
modification of technique and changes
in electrode design. The long-term suc-
cess of ransvenous pacing is attributed
largely to tl., fact that the electroci
rests against the inside of the heart wall
(endocardium) where it is apparently
subjected to less stress from heart mo-
tion.") 'Other recent accomplishments
in the field of electrode design and em-
placement include the use of electrodes
made of, or tipped by, platinum to
avoid corrosion and tissue reaction: and
the implantation h children who re-
quire permanent pacing of a plastic
bag containing an extra length of elec-
trode wire that uncoil: as the child
grows.'

In the same year (19571 that direct
myorarelial pacing electrodes were first
inserted thi,...igh the chest wall by Uni-
versity of Minnesota surgeons, the same
research team collaborated with a g-roap
of electronics engineers to devise the
first truly portable external pacemaker.
Basically, the same type of pacemaker
is still used for emergency and/or
temporary pacing. The new portable de-
vice was, however, far from ideal for
long-term pacing, although some pa-

tients -vere maintained !,ticres_fu:lv NVith
it for a year or two. A major -oblern
was the entry of infectious o. anisins
via the es-teriori7ed electrode lead Nvires.
This problem was eliminated by a radio
frequency pacemaker developed at Vale
University and used clinically for the
first time in 1959. Difficulties in rnaln-
taining proper alignment between tic.
external antenna and implanted re-
ceiver, and problems with outside fac-
tors interfering with the radiosignal, to-
gether with the desire to eliminate all
external components, led in 1960 to
clinical use of the first completely im-
piantable pacemaker system. This was
the original Chardack-Greatbatch pace-
maker.

One recently developed type of pace-
maker being used clinically is the ' le-
mand" or "standby" pacemaker. 1 is
unit is designed to eliminate competi-
tion between spontaneous heart beats
and pacemaker-i lduced beats that re-
sult in daiigeroi.:s arrhythmias. Another
advance is the design of a unit with two
batteries. If one fails, the other will take
over and maintain pacemaker function.

After a review of the conduction sys-
tem of the heart, Miss Alexander will
discuss several types of electrodes and
pacemaker units.
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Normal Conduction and Pacemakers

Pathway of conduction
The natural pacema,:er of the heart

is most commonly referred to as the
S.A. or sino-atrial no ie. Gros-ly the
sino-atrial node is located near the junc-
tion of the superior vena cava and the
right atrium. This node is composed of
specialized cells with the capability of
rhythmic electrical excitation and im-
pulse formation. It is uncertain whether
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the major con&ction fron, the sino-
atrial node to the atrioventricular
(A- V ) node occurs through special con-
ducting fibers or bands, or whether it
occurs generally through the atrial mus-
culature. This node discharges at a 'rate
of 60 to 100 pulsations per minute. As
the S.A. node discharges, the electrical
impulse gives rise to the P wave. Even



:honeh the SA. t.ode con:
r;ite, of thc-
the potcnual te ser,.e Ira- ,x,acttv
but <o only under
tiO

I he next structure ir, tb. pathway of
onduiliorl is the A-V node which is

located at the base of the interatrial
,,pturn. The Bundle of I is is a continu-
ation of the specialized conduction sys-
tem hon. the A-V node. It begins at the
anterior margin of the AN node ac
crosses the junction of the irterat!;,,
and in., ventricular septums. This di-
vides into two bundle branches.

As the electrical wave crosses the
A-V nodes and the Bundle of IIis and
starts down the bun lie brar--',.. ic
first part of the QRS con in-
scribed on the clectrocardit the
QRS complex is completed as the elec-
trical wave travels down the remaining
bundle branches and spreads through
the Purkinje's fibers, distributing the ex-
citation throuft-hout the subendocar-
dium, endocardium, and myocardium.
A period of relaxation or repolarization

RV
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Figure 1, a rhythm strip of the electrocar-
diogram shows not only a normal sequence
of events, but also a normal timing period
for these events. The P-R interval which
starts at the beginning of the 5 wave and
continues until the beginning of the R wave
takes approximately 0.2 seconds. .1 he QRS
complex foilo.ving the P-R interval takes
approxir ely 0.12 seconds.
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In :-,ctiod. the 1. w-ave is ir.s,r-.HeL:
err the

A Inter
I)isease

trauma. dec.: ,e:ation. or dr,:.c toxicity
may alter or the ricr::.:al path-
way of t or ,?uction. If this occur- a
cardiac ar:hythr:.i;1 :nay exi.:
tl. thniia ratc.
rhythm, and ( andrrctioa. I die
instances a Cati.,12C pacemal-.f.nr may H
sited to correk.t irrhythmia.

We'll start our discussion of arrliy-
thmias wit: the atrial arrhythiLias. di-

thr,se a pacemaker rai:2-ht

:171 atrial
arrhythmia it the -itio-atrial -ro(?,6. The
sinus impulses are slowed by disease or
drug toxicity to a rate below 60 per
minute. A slow rate will permit inter-
ruptions in the normal pathway of con-
duction by an ectopic focus known as a
premature ventricular beat. If this
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',Figure 2 shows a strip of norm sinus
rhythm. The P wave occurs at regular in-
tervals and every P wave is followed by a
QRS complex. All P waves and all QRS
complexes have the same configurations and
contours.
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et 7 ,7,ic focus becorees
elar tachycardia e: Aentricular

fibrilla:ion tu-v occur. A pacemaker
may be employed to prevent these un-
desirable arrhythmias. It should be
noted that sinus bradvcardia may be a
perfectly normal state in some individ-
uals and should not be treated. If it is
not a normal state, drug therapy may be
instituted to bring the rate back to
normal. If drugs are ineffective, pacing
may be instituted to sustain cardiac
output until the droi; cffect wears off or
until circulation improves. On the elec-
trocardiogram the ri,Lini and conduc-
tion are normal, but rate is slow.

Another atri:il aiihythrnia is sino-
atrial arrest. This arrhythmia occurs be-
cause no impulses are formed in the S.A.
node. The cause may be drug toxicity or
an interruption of the blood flowing to
the S.A. node. Although ectopic focus
takes over the pacemaker function, it
can ieact to undesirable arrhythmia. The
incidence of sino-atrial arrest is rare,
but if it occurs frequently pacing may
be instituted until the drug effect wears
off or until circulation improves. As
suggested by the title of this arrhythmia,
sino-atrial arrest shows complete ab-
sence of atrial activitythe P wave is
completely absent. The QRS may or
may not be present depending upon the
origin of the ventricular pacemaker im-
pulses. S-T segment may or may not be
present.

Next there are the arrhythmias
caused by malfunction of the A-V node.
Because the cells of the atrioventricular
node function as tissue of transmission
when disease, degeneration, or toxicity
occur, these cells will transmit the hn-
pulses slowly or not at all. Thus, some
degree of A-V block will occur.

i here ale three :yes tees o:
A-V block.

In first-deg,ree A-V No, k, all S1711.1'.

i:"1-11,111SCS reach the ventricles but take
longel to ,et there. The eft i trocarclio-
graph shows a prolonged P-R interval

longer than 0.2 seconds . This interval
is constant.

In second-degree block. some sinus
impulses reach the ventricles. Soele Have
a fixed P-R interval and son:,., have a
changing P-k interval. Those having a
fixed P-R interval may exhibit ratios of
2: 1, 8: 1, or 3:2, but the interval will be
constant. Those having , hanging P-It
interval, known as the Wenckebacli
phenomenon, may exhibit a ratio of 2:1
for a period of time, then 3:1, the::
back to 2:1 This phenomenon occurs
most frequently and is characterized as
follows: Diseased nodal tissues fatigue
quickly. Each impulse fatigues those
tissues further and consequently each
impulse is transmitted more slowly. The
P-R interval becomes longer each tiile
until the node ceases to transmit. T:,is
period of nt-transmission rests the cells
and they are ready to start all over
again.

A pacing electrode is rarely inserted
for a first- or second-degree A-V block.
However, it may he considered if the
patient has had a posterior rnyocardial
infarction and a greater degree of block
is anticipated.

Complete heart block, the third type
of A-V block, is the ultimate stage of
disease of the A-V node. The A-V node
ceases to function. Life is maintained by
an ectopic pacemaker in the Bundle of
His or the ventricles. The EKG shows
that the atrial and ventricular rates are
differentthe atrial rate is fast an.d the



xeritricular rate is slo.,v and irre:I:lar.
Thete is :.o k.onsister.:
tee- P waves and QRS

A complete heart block is a pTin-ie
ittication fo:- ;:acing. It prevents re-
tarded cardiac output and slow rates
which allow interruption b.- premature
ventricular contraction PVC's lead-
in2 to ventricular tachycardia (VT
and ventricular fibrillation ( VF).

In the bundle brand: block, the block
occurs below the A-V bundle and can
progress to bilateral bundle branch
block. Because the impulses cannot com-
plete the normal pathway they must
travel through the ventricles. On the
EKG the ventricular complexes appear
wide and bizarre. The indications for a
pacemaker are the same as those for an
A-V block.

I now direct your attention to the
ventricular arrhythmias, first looking at
PVC's. In this condition an irritable
ventricular focus overtakes sinus im-
pulses and causes a premature ventricu-
lar beat on the EKG. No P wave pre-
cedes them. The PVC's appear wide
and 1.;:zarre on the EKG.

Ventricular beats ari,..ng from differ-
ent foci have different contours. If a
slow ventricular rate exists and PVC's
occur, a pacemaker may be used to pre-
vent ventricular tachycardia, a run of
PVC's. The rate of these contractions is
150 per minute and regular on the

The ventricular complexes ap-
wide and bizarre; no P waves are

1)1i:sent. A pacing electrode may be used
to pace at a greater rat, thereby pre-
venting interruption by ectopic focus.
This is a last measure typc treatment
and is not always effective.

Pacemakers may be used for patients
with mild forms of heart block who are
to undergo general anesthesia. This in-
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crises preciisi)osin,ie- to develop-
ment of rar.hv-arr:.-st' and vei.trc-
ular asystole. The pa,-,.r.akz.,r
relTular rhythil whEle the uatient

may he :moved
a fe--- hour r. at tl.e itiost, a

davd ic,ilow;ng the procedure.
B.-ause of the anatomical ;ocation of

the conduction system, patients requir-
in surgi-zy for low atrial septal defects.
huh ventricular septal defects, and
aortic and mitral v?..Ivular surLic-1 \ may
be candidates for surgica:x induced
block. Coim)lications such as trauma or
edene .? from sutures :nay crate a tempo-
rary or permanent bloc;...i.ge of sinus
impulses. Pati..trrs who have their mitral
and tricuspid valves replaced have a
pacing electrode placed on the ven-
tricle during surgery because the pop-
penes of the pros 'tetic val es ni;: in-
jure the conduction system.

After the arrhythmia has been diag-
nosed and the need for pacing has been
determined, a method of pacing must
be selected.

Methods of pacing
The fixed-rate asynchronous pacing

method stimulates the ventricle at a pre-
set, constant rate. Patients having a
sinus bradycardia or second- or third-
degree block may be candidates for this
method. The adjustable-rate asynchro-
nous method has a range of rates which
can be va 'ed by the physician to meet
the specific needs of the patient. It is
unusual for patients with these types of
pacemakers to convert to normal sinus
rhythm. However, when this occurs,
competition between the pacemaker and
the patient's rhythm exists. The pace-
maker may then be removed.

Synchronous pacing is designed to
stimulate the ventricles in response to



signals from the atria. It acts as the A-V
conduction system, paces the ventricles
continuously, and is responsive to the
atrial stimulus in a pre-set range. This
method can produce 10 to 20% increase
in cardiac output. This pacemaker is
often preferred for patients who are
younger, are more active, and have a
healthy S.A. rhythm, but have complete
heart Llock.

A final method of pacing is "standby"
or "demand" pacing. It is used for pa-
tients who do not have a fixed block,
but develop bradycardia or asystole.
When the patient does not trigger his
own impulse, this unit discharges,.
thereby triggering an impulse.

Once the pacing method is deter-
mined, the next step is to determine if
the patient needs a temporary (ex-
ternal) or permanent (internal) pace-
maker. The types of electrodes and
approach for insertion or placement of
the electrodes must also be determined.
There are many electrodes and pace-
makers on the market, each having ad-
vantages and disadvantages.

Types of pacemakers and electrodes
I shall now discuss available elec-

trodes and how they are used starting
with the external units.

Figure 3. ihtt Medtronic 5800 asynchronous
adjustable rate pacemaker.

Figure 3 shows a Medtronic 5800
asynchronous adjustable rate pacemaker.
If a patient has a temporary pacing
electrode on the heart, this unit is used
in the operating room and is returned to
the nursing unit with him. If a tempo-
rary pacing electrode is inserted whoe
on the unit, this pacemaker is used. It
contains a connection for pacing cable,
rate and amplitude control, on-off
switch and signal light.

Figure 4. The Medtronic Pacett.

The Medtronic Pacette shown in FiF,,-
ure 4 works the same as the Medtronic
5800, but is lightweight and may be pre-
ferred for children. The Medtronic de-
mand pacemaker is similar to the asyn-
chronous adjustable rate pacemaker.

Several different types of electrodes
can be used with these units.

The University of Minnesota myo-
cardial electrode has a connecting end
for the positive and negative attach-
ments to the external unit and an atra-
matic needle attached. It is sewn to the
heart with minimal trauma. (See Fig-
ure 5.)

Another type, the transverious endo-
cardial catheter electrode, is inserted
through the brachial vein and passed to
the right ventricle with the aid of fluo-
roscopy. With this type of electrode the
patient can be paced temporarily with-
out having a thoractomy.

10
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The Chardack-Greatbatch pacemaker
shown in Figur 6 may be used if the
patient requires a permanent implanta-
ble pacemaker.

Figure 5. The University of Minnesota
myocardial electrode.

heart muscle. The other ends are then
passed through a tunnel to the im-
plantation site (usually the abdomen)
and connected to the implantable unit.

Another type of electrode. used with
permanent pacemakers. is a transven-
ous endocardial electrode. (See Figure
7.1 It is placed through the internal or
external jugular vein and passed into
the apex of the right ventricle. It
catches in tuberculi so it doesn't float
free in the ventricle. The ends arc tun-
neled through subcutaneous tissue to the
area under the clavicle and connected
to the implantable unit.

Figure 6. A pacemaker of this type
(Chardack-Greatbatch) may be used if
the patient requires a permanent implantable
pacemaker.

There are several types of electrodes
that may be selected to transmit the im-
pulses from the generator. One is the
helical spring electrode. To use this
type, a thoractomy incision is made and
the ends of the leads are placed into the

Figure 7. The transvenous endocardial
electrode used with permanent pacemakers.

To review, we have touched on the
natural pathway of conduction, the
natural pacemaker (that is, the S.A.
node) discharging electrical energy to
the A-V node, the Bundle of His,
bundle branches, and the Purkinje's
fibers. Disease, injury, or drug toxicity
can dist ,irb this pathway causing altera-
tion in rate, rhythm, and/or conduction.
This (Fsturbance can result in arrhy-
thmias. For some of these arrhythmias
a pacemaker may be used to sustain



cardiac output. These arrhythrnias are
sinus bradycardia, sinus arrest, various
degrees of A-V block or bundle branch
block, PVC's, and ventricular tachy-
cardia. The methods of pacing discussed
were demand, synchrono.ts, fixed-rate
asynchronous, and adjustable-rate asyn-
chronous. The last two are the most
commonly used.

The type of pacemaker, method of
pacing, and type of electrode are se-
lected by the physician. The nurse
should be familiar with the patient's
diagnosis, methods of pacing, pacing

equipment available at the institution,
and which electrodes and leads should
be used together. Patients are keenly
aware that their life is dependent upon
the pacemaker and require considerable
support to maintain confidence in the
pacing unit. The nurse can offer sup-
port more effectively if she is familiar
--nth the equipment.

Miss Patricia McIntire will now dis-
cuss nursing care of a patient with a
temporary pacing electrode and an ex-
ternal pacemaker.



PATRICIA MC INTIRE, R.N.
Clinical Nurse, Nursing Unit 6 West
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Nursing Care of Patients With External Pacemakers

Alert, observant, and knowledgeable
personnel are necessary in order to ef-
fectively care for patients who have or
who might require pacing wires and ex-
ternal pacemakers. I would like to
present the nurse's responsibility in car-
ing for such patients on a nosing unit.

The patient may return to the unit
following surgery where internal pacing
wires have been inserted as a prophy-

olo

lactic measure- A pacemaker box al-
ways returns with the patient and is
kept at the bedside easily accessible and
in full view in case heart block occurs
and attachment to the pacemaker box
becomes necessary. The external por-
tion of the myocardial wire is secured
at the skin insertion site with a suture
and covered with a dry sterile dressing
leaving the electrode tips exposed in



'order that ti.ev might be quickly at-
tached to 4e pacemaker box. It is wise
to label the dressing "pacing wires- to
prevent their being, accidentally pulled
oet. Sometimes there may be a small
amount of drainage around the wires.
After consulting with the physician the
nurse may be responsible for changing
the dressing in which case she will use
sterile technique to prevent the intro-
duction of bacteria which could lead to
infection. An antibiotic ointment is fre-
quently applied at the skin insertion
site. The prophylactic wires are left in
place until such time that the physician
is confident that heart block will not
occur. He may then decide to remove
the wire. This is rather easily accom-
plished by giving the wire a gentle tug.
If heart block occurs in the operating
room and persists the patient will return
with the pacing wire attached to an ex-
ternal pacemaker box. The pacemaker
has an off-on s-i.viich. The nurse should
be cognizant of the fact that this is the
off-on switch. A visual indicator of the
pacemaker output is provided by the
light meter. An apical pulse should be
counted with the light rate on the box.
When the count of the patient rate and
the light rate are identical, the patient
is pacing 1 to 1. This is the desired pat-
tern.

There are two other possible ways of
detecting whether or not the patient is
pacing 1:1either by cardiac monitor
or EKG strip. On 6 West the nurses are
permitted to run a lead H rhythm strip
which is one lead of a possible 12 lead
EKG. On the EKG strip the pacing
artifact consistently appears as a fine
broken line before each QRS complex.
This picture would also appear on the
slope of the cardiac monitor. The rate
control sets the patient's pulse rate. For
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example. if the set rate is 80. then the
patient's apical pulse should he 80, The
upper dial labeled MA regulates the
amplitude, the amount of electrical
current the myocardium is receiving. A
piece cf clear plastic tape should be
placed ever both dials so that they will
not be inadvertently moved. The elec-
trode tips are attached to the positive
and negative terminals located on top of
the pacemaker box. The connection be-
tween the two should be snug to prevent
the electrode tips from slipping. Handles
are provided for securing the pacemaker
to the patient or other support. The
battery compartment contains a power-
ful mercury battery with a service life
of more than 500 hours. An extra bat-
tery and screw driver should be kept at
the patient's bedside in case of battery
failure. The date of the battery change
should be noted on the pacemaker box.

In the preceding discussion I have re-
lated the desirable approach in the
treatment of heart block. Unfortunately,
cardiac arrest and various blocks can
occur on the nursing unit necessitating
emergency bedside insertion of pacing
wires. When a complete heart block oc-
curs on the nursing unit, the nurse may
observe that the patient exhibits syncope
and convulsions which occur due to an
inadequate cerebral circulation, charac-
terizing the Stokes-Adams Syndrone.
This may be followed by a slow rhythm
having its origin in the A-V node or the
ventricle, or no rate at all.

The responsibility of the nurse in this
situation is to gather equipment, assist
the physician, and reassure the patient
if he is conscious. Therefore the nurse
must know where to readily obtain the
equipment. The heart wire, alligator
clip, and 17 gauge needle are the items
necessary to establish pacing at the bed-

1,t- f



side. Naturally the pacing wire is at-
tached by vav of the alligator clip to
the pacemaker box itself_

In the nursing care of patients with
external pacemakers it is very important
to prevent pull on the pacing wires. If
a patient is on bed rest the external box
may be taped to the patient's arm or
abdomen. Care should be taken not to
excoriate the skin. This can be pre-
vented by placing 4 x 4's under the box.
Another way of securing the box when
a patient is confined to bed is to put
tapes through the handles of the box
and pin it to the bed linen. If a patient
is ambulatory he should be provided
with belt or jacket. The belt holds the
external box at the waist and can be
obtained from the OR. The jacket has
a pocket in which the box rests, is
sleeveless, has a velcro closing in the
front or hack, and can be worn under
outer garments. At NIll we are for-
tunate to have these jackets designed
and made to fit each patient. This is
done by a special section of the laundry.

Nursing staff members must be cog-
nizant a complications that can arise
in patients who have external pace-
makers. If the apical pulse should de-
crease and the patient is not pacing 1:1
with the pacemaker, this could indicate
either battery fail'trc, dislodgement of
the electrode from the heart, or break-
age of the pacing wires. A lead II
rhythm strip would be run. Absence of
the pacing artifact can validate such
problems. Improper pacing is also indi-
cated when no QRS complex follows a
pacing artifact.

If the apical pulse increases and is
not the same when counted against the
light meter there may be competition
between the patient's own returning
cardiac activity and the pacemaker.

This n: ay result in paceinaker stimuli
in the vulnerable period of the

conduction cycle. thus tri,4:1-zering ven-
tricular fihri112,t;on.

If the amplitude setting is set too high
the patient may experience a slight
shock at the site of the pacing wire. This
should be brought to the attention of
the physician who could lower the am-
perage in order to make the patient
more comfortable. 'Hiccoughs may oc-
casionall signal current leakage across
the diaphragm. This phenomenon can
also indicate too high an amplitude set-
ting. Infection may occur at the site of
the pacing wire. This might be demon-
strated by increasing drainage, rise in
temperature. redness and warmth. and
pain around the site.

The patient with an external pace-
maker requires a great deal of psycho-
logical support. One disadvantage of an
external box is that the patient does not
forget his disability. Fear of malfunction
of equipment may produce marked
itm:iehi. Personnel mring for him should
he confident and secure in their ap-
proach so that they transmit these same
feelings to him. The patient should he
encouraged to express his fears and
know that the nurse is concerned about
him personally. Most important is that
he realize that the nurse will be present
when needed.

Most patients remain in the hospital
with a temporary external pacemaker
until some decision is made as to
whether or not they require a perma-
nent pacemaker.



BARBARA 7-EWELL, R. \'.
Clinical Nurse, Nursing Unit 6 Wes!

Nursing Care of Patients with Implanted Pacemakers

You have just heard a review of the
conduction system of the heart, some of
the causes of heart block, the various
types of pacemakers and electrodes and
their methods of placement. I would
like now to discuss the nurse's respon-
sibilities a id the nursing care of the pa-
tient with an implanted permanent
pacemaker. To give comprehensive care

111

to patients of this type the nurse must
assume the responsibility for knowing
the methods of pacing, the indications
for pacing, techniques and modes 'f
pacing and some of the hazards in-
volved.

As discussed, the pacemaker is used
to increase ventricular rate by supplying
a current pulse from an electrical
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source. The indications for use of a
permanent pacemaker arc usually
Stokes-Adams and surgical trauma.
There are two surgical approaches com-
monly used for implanting a pacemaker
--the transvenous and the transthoracic
approach. The emphasis of patients
nursing care needs is dictated by the
type of approach used in surgery.

In understanding the post-Operative
care of these patients I think it is par-
ticularly important to fully understand
the type of pacemaker used in the pa-
tient and how it works. In the asyn-
chronous fixed-rate and asynchronous
adjustable-rate pacemakers, the rate is
selected and set before implant.

They are more reliable than the
other types of pacemaker mainly due to
the fact that they are electronically
simpler and at this time better per-
fected. However, there are also disad-
vantages to this type of pacing. he
atrial and ventricular activity are not
synchronized and the efficiency of
atrium as a booster pump is lost. An-
other disadvantage is that the heart
rate does not increase with the physio-
logical needs of the patient as it would
in a healthy individual who had just
run up two flights of stairs. As men-
tioned earlier, another important disad
vantage is that a fixed-rate pacemaker
can compete with the patient's own
rhythm.

A second type of pacemaker is the
synchronous pacemaker. The ventricles
are stimulated by the pacemaker so that
they will contract after each atrial con-
traction. This is done by an atrial sens-
ing device. The device perceives an
electrical P wave, waits for a pre-set
interval and then generates a current
pulse which stimulates the ventricles to
contract. This method is thought to en-

hance cardiac rhythm, thus improve
cardiac output.

To insure safety an automatic AV
node-like current is contained within the
system so that a block will occur if a
rapid atrial arrhythmia occurs. On the
other hand if the atrium fails to stimu-
late, another automatic current in the
system starts a pacing stimulus at a set
rate.

Synchronous pacing, unfortunately,
requires a thoracotomy for placement of
the sensing and pacing electrodes. These
units are more complex and therefore
not as reliable as fixed rates.

The third mode of pacing is by de-
mand pacernak,:r. This type has a
special sensing device that recognizes
the QRS that normally occurs with each
ventricular contraction. Therefore, if a
QRS does not occur within a pre-set
time limit, the pacemaker discharges at
at fixed rate. This type is becoming pre-
valent since it functions only when
needed. This system is more complex
than the fixed-rate and its reliability is
not yet well established. The amplitude
and rate can be changed on an im-
planted pacemaker by means of a skin
needle called a "Keith" needle. This is
inserted through the skin into the rate
or amplitude control and adjustments
made.

Complications can occur from im-
planting a pacemaker. One complica-
tion is infection or rejection of the pace-
maker. This can occur any time from
one week to one year. If this happens
you must change the site of the pace-
maker. One patient rejected two pace-
makers in three months. This is a rare
occurrence due to the fact that these
units are covered with silastic. Perfora-
tion of the right ventricle by the cath-
eter tip is another complication, for-
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tunatcly a Ian' one. but it can of
usually in the first iii hours.

Lead fractures. corrosion or dislodge-
ment can be caused by gross sepsis and
will result in pacing failure, but more
frequently the cause is activity of the
patient. There could be fractures along
the wire with an absence of stimulus
even though the unit is discharging
normally, A traosistor radio may be
used to check that the pacemaker is
transmitting impulses by turning up the
volume and turning the selector be-
tween stations. The pacemaker's im-
pulses may be heard and counted.

Hiccoughs may occur due to stimulus
of the diaphragm by the pacing elec-
trode in the right ventricle as is in the
case jf the temporary pacemaker as well
as the implanted pacemaker. Stimula-
tion of muscle adjacent to an indifferent
electrode occasionally occurs. This is

uncomfortable but usually tolerated. It
is less prominent after the patient is
fully mobilized. Increased threshold is
another problem. The pacemaker is
usually set with a high amplitude be-
cause fibrosis eventually occurs around
the catheter tip and causes the energy
to be dissipated.

Battery failure is another complica-
tion which can cause problems. A slow
regular pulse may be due to complete
cessation of pacing with a return to an
idioyentricnlar rhythm or may be due to
an abnormally slow unit discharging as
a manifestation of battery exhaustion. A
slow ventricular rate is particularly apt
to precipitate runs of V.T. or V.F. Some
units were designed to speed up as the
batteries ran out causing tachycardia,
but this is now recognized as being even
less desirable.

Other signs of battery failure are de-
creased amplitude in pacing artifact on
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ti: I IIt; and a loss of cic:ilicatio:1 of
1),i1117 v t Wile as seen by X-ray. P,attelies
for permanent pacemakers usually last
.24-36 mcriths, .riv system of atrial
pacing except atone ;s dependynt on
a battery cicvice and battery exha istion
is inevitable. Batteries can be repla
under local anesthesia.

On the EKG a small artifact repre-
senting the pacemaker stimulus should
precede each QRS complex indicating
that the pacemaker is stinnilating each
ventricular complex. With the fixed
rate. competition is often a problem be-
cause electrical stimulus within the pa-
tient's own heart may sometimes com-
pete with the pacemaker stimulus to the
ventricles. This may or may not he
significant, but it is important to note
and report.

The stiff new catheter may produce
injury to the myocardium and may re-
sult in PVC's. If the pacemaker stimulus
hits in a particularly vulnerable period
of the PVC. V.T. or V.F. may occur
and cause death. It is usually 48 to 72
licurs after implant that adequate fibro-
sis develops so this is a critical period
and observations of these PVC'f must
be noted so the physician can take meas-
ures to suppress them.

Such a variety of possible com-
plications makes immediate, constant,
post-operative observation and EKC
monitoring one of the most important
nursing objectives.

Another responsibility of the nurse is
to be sure the defibrillator is real), and
nearby. Usually the patient will have
an intravenous going and it should be
kept patent for any such emergency.
The extent of the nurse's involvement
with the pacemaker depends on the
mode of pacing. With the fixed rate
pacemaker frequent pulse checks for
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daily. Once the patient 0 separated
{HIn his :1,0Miorine equipment he

plogresses rapidly. Ile is able to
care for himself after a few days with
little assistance. The amount of physical
exercise, exertion and type of work he
will hr able to do will be determined by
the plivs.ki:m. usually in relationship to
the patient's pre-pacemaker cardiac
condition. 'rho physici3n will carefully
exiilain any limitations the patient will
have. Patients %Yid) permanent trans-
Ven0115 pacers should Pt taueiht to do
iange of inoticiii on the operative side
to prevent frozen shoulder. This is

better if the patient can be taught pre-
operatively.

Careful sterile technique must be
used in dressing changes for prevention
of infections.

Probably one of the most important
nursing responsibilities is rearnition
and understanding of dr, .! patient's emo-
tional response to his pacernakrir. These
patients face immediate death, with
enough awareness of their situation to
appreciate ,vhat is happening to them.
They realize that their arrythmias are
dangerous, but that they have a reason-
able chance for survival.

If they have a fixed rate pacemaker
they are usually instructed to count
their pulse daily and report any irregu-
larities. However, each patient must be
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on i(tir1' in the area of the pa( emakei.

.\s you can see there is little direct
physical nursing (.-re involved in car-
ing for the patient after the implanta-
tion of a permanent pacemaker. The
patient. however, does need a great deal
of observing and a lot of support and
understanding from the nurse. \1'e must
help the patient to create a positive at-
titude towards his pacemaker and help
him return to society, as much as possi-
ble, a productive adjusted member of
that society.

Miss Ewing will now discuss for you
a new type of pacemaker which is

undergoing research in animal trials
here at NW.
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uw.-.errcl (dialiar einaker has :a.- cl.rd
tIi odoo rf experimental trial in
:.ad.. In May. l(.161.1, the device.

abcmt 3 ounces and is
aeflv iihreit by 2" was success-

fully implanted ill a don at the NIII by
surueons of the National Heart and
Lung Institute. The dog, and four
others similarly implanted, have all re-
mained healthy and their pacemakers
have performed well.

Conve atonal pacemakers require
batten renlacement, and while this is a
simple and n-.inor surgical procedure, it
involves inconvenience and expense to
the patient. Battery failure can occur
with little prior warning and can have
serious consequences. Because the nu-
clear-powered pacemaker features a
Plutonium-238 energy source designed
to provide adequate and dependable
power levels for 10 years, the unit is a
major advance in pacemaker tech-
nology.

mad
17%

t-
qa lint rlarkedly in elt,-

tticui conductivity are ioined togeth,:r
they f()i-in a thermocouple w-hen
heated at Ono end. will cererate an

trical current. The heat de(.1,-1
by tie decay of the Plutonium is used to
heat wires at One end. The electrical
currci.t thus generated in the wire is
then fed into a conyentich,A; pulse gen-
erator which supplies the pacing pulses
to the heart via (dnventional wire elec-
trodes.

Plutonium-238 was selected as the
energy source for several reasons. Ar.
important one is that it is an emitter of
alpha particles which have high energy
but yea :ow penetrating power. thus
eliminating the ueed for special radia-
tion shielding materidls. Stray radiation
is no greater than from the radium dial
of some wristwatches. 2 Other feasi-
ble power so,,A-ces are being investigated
by other research teams.

The story of artificial cardiac pace-
makers and the projections for the
future of these instruments are the mag-
nificent results of the collaboration be-
tween medicine and technology for the
benefit of mankind.

U. S. GOVERNMENT PRINTING OFFICE : 1971 --.437-f.Yj3! 52
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ERAL TRADE COMMISSION
Washington

1111111111

GUIDES FOR PRIVATE VOCATIONAL AND HOME STUDY SCHOOLS

INTRODUCTION

Guides for Private Vocational and Home Study Schools as here-
inafter set forth have been adopted by the Commission to afford
guidance as to the legal requirements applicable to the business
practices of the members of this industry. The Guides proscribe the
use of unfair and deceptive acts and practices which have been used
in the past by members of this industry to obtain enrollments. The
various forms of deception have frequently been characterized, by
misrepresentation of the nature and efficacy of the instruction
offered by a school. Emphasis has been placed upon the necessity of
providing the prospective student with accurate and truthful infor-
mation in order that he may make an informed and intelligent
decision whether or not to enroll.

The Guides should result in a more widespread and equitable
observance of the laws administered by the Commission with a view
to protecting the public and to provide a basis for the industrywide
abandonment of unfair and deceptive acts and practices on the part
of the proprietary schools.

Proposed Guides for Private Vocational and Home Study
Schools were made public by the Commission on July 7,1970, with
an invitation for industry members and other interested parties to
submit written comment and to present oral comments on the pro-
posed guides at a public hearing. After full consideration of all of the
information received in the course of these proceedings, the Com-
mission adopted the Guides in their present form.

While the Guides are interpretive of laws administered by the
Commission and thus are advisory in nature, proceedings to enforce
the requirements of law as explained in the Guides may be brought
under the Federal Trade Commission Act (15 U.S.C. Secs. 41-58).
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Briefly stated, the Fedev,k1 Trade Commission Act makes it illegal for
One to engage in " Aitair methods of competition in commerce and
unfair or deceptive acts or practices in commerce", as commerce is
defined therein.

In order to prevent deception the Commission may require the
affirmative disclosure of material facts concerning a school or any of
its courses, which if known to prospective students or students
would influence their decision to purchase the course or to enroll.
The failure to disclose such information as may be required is an
unfair trade practice violative of the Federal Trade Commission Act.
Virtually all of these Guides provide for affirmative disclosures. Un-
less otherwise specified such disclosures should be made in a clear
and conspicuous manner so as to be likely to be perceived by the
student or prospective student prior to enrollment.

Industry members are cautioned that should they fail to comply
with the provisions of the Guides, proceedings may be initiated
against them. Such proceedings might result in the issuance of an
order imposing upon an industry member more stringent constraints
or requirements than those described in the Guides, if in the judg-
ment of the Commission such provisions are necessary to stop the
use of unrair or deceptive acts or practices on the part of that
industry member,

Industry members should endeavor to conform to the pro-
visions of the Guides at the earliest practicable date. However, in
order to provide a reasonable amount of time for industry members
to make necessary revisions in their advertising, promotional
materials and general business practices, the Guides, except as indi-
cated below will become effective August 14, 1972, at which time
they will supersede the trade practice rules for The Private Home
Study Schools as promulgated November 2, 1936. Industry members
will be allowed until November 13, 1972, to reprint publications
such as school catalogs.

Industry members subject to outstanding Cease and Desist
Orders pertaining to the subject matter of these Guides will be ex-
pected to comply with such orders and with those provisions of these
Guides which impose additional requirements upon them.
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Inquiries and requests for copies of the Guides should be
directed to the Division of Rules and Guides, Bureau of Consumer
Protection, Federal Trade Commission, Washington, D.C. 20580.
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THE GUIDES

GUIDE 1 DEFINITIONS.

(a) Industry member. Any person, firm, corporation, or
organization engaged in the operation of a privately owned school
which offers resident or correspondence courses or training or in-
struction purporting to prepare or qualify individuals for employ-
ment in any occupation or trade or in work requiring mechanical,
technical, artistic, business, or clerical skills or which is for the pur-
pose of enabling a person to in-iprove his appearance, social aptitude,
personality, or other attributes is considered to be an industry
member. However, the term "industry member" shall not include
resident primary or secondary schools or institutions of higher educa-
tion which offer at least a two-year program of accredited college
level studies for resident students which is generally acceptable for
credit toward a bachelor's degree.

(b) Accredited. For the purpose of these Guides the term
"accredited" means that a course or school to which the term is
applied has been evaluated and found to meet established criteria by
an accrediting agency or association recognized by the United States
Commissioner of Education of the United States Department of
Health, Education, and Welfare, as reliable authority as to the quality
of the training offered.

(c) Approved. For the purpose of these Guides, the term
"approved" means that a school or course has been recognized by a
State or Federal agency as meeting educational standards or other
related qualifications as prescribed by that agency for the school or
course to which the term is applied. It is not and should not be used
interchangeably with "accredited", and the term "approved" is not
justified by the mere grant of a corporate charter to operate or
license to do business as a school and should- riot be used unless the
represented "approval" has in fact been affirmatively required or
authorized by State or Federal law.

GUIDE 2 DECEPTIVE TRADE OR BUSINESS NAMES.

(a) An industry member should not use any trade or business
name, label, insignia, or designation which has the capacity and tend-
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ency or effect of :misleading or deceiving prospective students or
students with respect to the nature the school, its accreditation,
programs of instruction or methocs of teaching, or any other
material fact.

(1)) An industry memb -r should not falsely represent directly
or indirectly by the use of a _rade or business name or in any other
manner that:

(1) it is a part of connec-ted with a branch, bureau, or
agency of the United &milts Government, or of any State, or
civil service commission;

(2) it is an employment agency or that it is an employ-
ment agent or authorized training facility for another industry
or member of such industry, or otherwise deceptively conceal
the fact that it is a school.

(c) If an industry member conducts its instruction wholly by
correspondence or home study, a clear and conspicuous disclosure
should be made in immediate comjunction with its trade or business
name that it is a correspondence or home study school. An industry
member which offers both resilient and correspondence or home
study instruction should clearly and conspicuously identify in all
advertisements and promotional materials, except in those pertaining
solely to its resident program, the programs or courses to be offered
in whole or in part by correspondence or home study.

GUIDE 3 MISREPRESENTATION OF_EXTENT OR NATURE OF
ACCREDITATION OR APPROVAL.

(a) An industry member should not misrepresent directly or
indirectly the extent or nature of any approval its school may have
received from a State agency or the extent or nature of its accredita-
tion by a nationally recognized accrediting agency, or association.
Illustratively, an industry member should not:

(1) Unqualifiedly represent that its school is accredited
unless all of its prowar f instruction have in fact been
accredited by an accredit._ agency recognized by the United
States Commissioner of Eu- cation of the United States Depart-
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ment of Health, Education and Welfare. If an accredited school
offers courses or programs of instruction which have not been
accredited, all advertisements or promotional materials pertain-
ing to such courses or programs should contain a dear and
conspicuous disclosure that they are not accredited if any
reference is made in the advertisements or promotional
materials to the accreditation of the school.

(2) Represent that its school or a course is approved, un-
less the nature, extent, and purpose of that approval are dis-
closed.

(3) Represent that students successfully completing a
course or program of instruction may transfer credit therefor to
an accredited institution of higher education unless such is the
fact.

(b) An industry member should not represent that a course of
instruction has been approved by a particular industry, or that
successful completion thereof qualifies the student for admission to a
labor union or similar organization, or for the receipt of a State or
Federal license to perform certain functions, unless such is the fact.

(c) An industry member should not represent that its courses
are recommended by vocational counselors, high schools, colleges,
educational organizations, employment agencies, or members or
officials of a particular industry, or that it has been the subject of
unsolicited testimonials or endorsements from former students or
anyone else unless such is the fact. Testimonials or endorsements
which do not accurately reflect current practices of the school, or
current conditions or employment opportunities in the industry or
occupation to which the training pertains, should not be used.

GUIDE 4 MISREPRESENTATION OF FACILITIES, SERVICES,
QUALIFICATIONS OF INSTRUCTORS, AND
STATUS.

(a) An industry member should not misrepresent directly or
indirectly in its advertising, promotional materials, or in any manner
the size, location, facilities or equipment of its school or the number
or educational qualifications of its faculty and other personnel.
Illustratively, an industry member should not:

6
.3,7/81



(1) Use or refer to fictional organization divisions or
position titles or make any representation which has the
tendency or capacity to mislead or deceive students or pro-
spective students, as to the size or importance of the school, its
divisions, faculty, personnel, or officials, or in any other
material respect.

(2) Misrepresent directly or indirectly the size, impor-
tance, location, facilities, or equipment of the school through
use of photographs, illustrations, or any other depictions in
catalogs, advertisements, or other promotional materials. For
example, photographs or illustrations which purport to show
school equipment should not be used if the school does not use
such equipment in the conduct of its courses.

(3) Represent that the school owns, operates, or super-
vises a dormitory, eating, or other living accommodations unless
such is the fact.

(4) Falsely or deceptively represent the location or loca-
tions at which its courses will be conducted.

(5) Misrepresent the nature, or efficacy, of its courses,
training devices, methods or equipment or the number, qualifi-
cations, training, or experience of its faculty or personnel,
whether by means of endorsements or otherwise.

(6) Falsely represent that it will provide or arrange for
part or full-time employment while the student is undergoing
instruction; or misrepresent in any manner, directly or by impli-
cation, the availability of such employment or any other form
of financial assistance.

(7) Deceptively represent the nature of any relationship
which the school or any of its officers, employees, or instruc-
tors may have with the United States Government or any of its
agencies or any agency of a State or local government, or that
by virtue of such a relationship or any prior relationship its
students will receive preferred consideration in obtaining
employment with such a government or any of its agencies.

(8) Represent directly or indirectly that certain indi-
viduals or classes of individuals are bona fide working members
of its faculty, or are members of its advisory board, or have
played an active part in the preparation of its instruction
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materials, unless such is the fact, or misrepresent in any manner,
directly or by implication, the extent or nature of the associa-
tion of any person with the school or the courses offered.

(9) Misrepresent the nature and extent of any personal
instruction, guidance, assistance, or other attention it will pro-
vide for its students either during a course or after completion
of a course.

(.4 An industry member should not represent directly or in-
directly that it is a nonprofit organization unless such is the fact.

(c) An industry member should not falsely represent that it is
affiliated with or otherwise connected with a public or private
religious or charitable organization.

(d) An industry member should not falsely or deceptively
represent that a course has been recently revised, or that it has a
revision system or service, or misrepresent in any manner, its facili-
ties, procedures, or ability to keep a course current,

GUIDE 5 MISREPRESENTATION OF ENROLLMENT QUALI-
FICATIONS OR LIMITATIONS.

(a) An industry member should not misrepresent the nature or
extent of any prerequisites it has established for enrollment in a
course or program of instruction. For example, it should not:

(1) Represent that a course is available only to those
having a high school diploma or other specific educational quali-
fications, unless the sale of such a course is limited to persons
possessing generally acceptable evidence of such a diploma or
educational qualifications.

(2) Represent that only those who make an acceptable
grade or complete successfully a certain test or examination will
be admitted, if in fact enrollments are not thus limited.

(3) Falsely represent that it will accept for enrollment
only a limited number of persons or a limited number of
persons from a certain geographical area.

8
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(4) Falsely represent that applications for enrollment will
be considered for only a limited period of time, or that they
must be submitted by a certain date.

(b) An industry member should not falsely represent that the
lack of a high school education or prior training or experience is not
a handicap or impediment to successful completion of a course.

(c) An industry member should endeavor to establish the
qualifications which an applicant should have to assimilate success-
fully the subject matter of the course. Applicants should be informed
of these prerequisites, and those who are not so qualified should not
be enrolled.

GUIDE 6 DECEPTIVE USE OF DIPLOMAS, DEGREES, OR
CERTIFICATES.

(a) An industry member should not issue a degree, diploma,
certificate of completion, or any document of similar import, which
misrepresents directly or indirectly the subject matter, substance or
content of the course of study or any other material fact concerning
the course for which it was awarded or the accomplishments of the
student to whom it was awarded.

(b) An industry member should not offer or confer an
academic, professional, or occupational degree, if the award of such
degree has not been authorized by the appropriate State educational
agency or approved by a nationally recognized accrediting agency,
unless it clearly and conspicuously discloses in all advertising and
promotio.-al materials which contain a reference to such degree that
its award has not been authorized or approved by such an agency.

(c) An industry member should not offer or confer a high
school diploma unless the program of instruction to which it pertains
is substantially equivalent to that offered by a resident secondary
school, and unless the student is informed by means of a clear and
conspicuous disclosure in writing prior to his enrollment, that the
industry member cannot guarantee or otherwise contrul the recogni-
tion which will be accorded the diploma by institutions of higher
education, other schools or by prospective employers, and that ti-e
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degree to which it is recognized is a matter solely within the dis-
cretion of those agencies.

GUIDE 7 DECEPTIVE SALES PRACTICES.

(a) In obtaining leads to prospective students, an industry
member should not use advertisements or promotional material
which is classified, designated or captioned, "Men wanted to train for

", "Help Wanted", "Employment", "Business Opportunities" or
by words or terms of similar import, so as to represent directly or by
implication that employment is being offered.

(b) An industry member should not deceptively designate or
refer to its sales representatives as "registrars", "counselors",
"advisors", or by words of similar import or misrepresent in any
other manner, the titles, qualifications, training, experience or status
of its salesmen, agents, employees, or other representatives.

(c) The advertising or promotional materials of an industry
member which are used to provide leads to prospective students
should include the full name and address of the school (a local
address is permissible in the case of a multi-locational school) and
disclose the fact that it is a school if such is not apparent from its
name. In addition, a person who responds to such an advertisement
or promotional material should not be visited by a salesman unless
the advertisement or material contains a clear and conspicuous dis-
closure that a salesman may call or unless consent to such a visit is
first obtained by mail or telephone.

(d) In obtaining leads to prospective students, an industry
member should not represent that it is conducting a talent hunt,
contest, or similar test, unless such is the fact and such representa-
tion is accompanied by a clear and conspicuous disclosure of the
industry member's name and address and the fact that it is a school if
such is not apparent from its name. An industry member which
conducts a talent hunt, contest, or similar test among prospective
students should keep accurate records concerning the results thereof.
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GUIDE 8 DECEPTIVE PRICING AND MISUSE OF THE WORD
"FREE".

(a) An industry member should not represent directly or in-
directly in advertising or otherwise that a course or courses may be
taken for a specified price, or at a saving, or at a reduced price, when
such is not the fact; or otherwise deceive students or prospective
students with respect to the cost of a course or any equipment,
books or supplies associated therewith or furnish any means or
instrumentality by which others engaged in obtaining enrollments
may make such representations. Illustratively, an industry member
should not represent:

(1) That veterans or other stated classes of persons may
be enrolled at a reduced or special rate unless such is the fact;

(2) That a specific amount is its usual and customary
price for a course unless such amount is the price at which the
course has been usually and -nstomarily sold in the recent
regular course of business;

(3) That any saving is afforded in the price of a course
from the member's regular price unless the price at which the
course is offered constitutes a reduction from the price at
which the course has been usually and customarily sold in the
recent regular course of business;

(4) That books, training materials or training aids are
furnished at reduced rates,

(i) unless the prices therefor have been reduced
from the prices at which they were usually and
customarily sold by the member in the recent
and regular course of business; or

(ii) unless the prices therefor have been reduced
from the prices at which they were usually and
customarily sold at retail by principal outlets
in the trade area.
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(b) An industry member should not misrepresent the total cost
of the course to a prospective student or falsely represent that it
offers scholarships which pay for all or part of the course.

(Note: The Commission's Guides Against Deceptive Pric-
ing afford further guidance in this area. Copies are available
upon request.)

(c) An industry member which represents that any course
material, training device, or service is free should comply with the
provisions of the Commission's Guide Concerning Use of the Word
"Free" and Similar Representations. Copies are available upon re-
quest.

GUIDE 9 DECEPTIVE OR UNFAIR COLLECTION AND
CREDIT PRACTICES.

(a) An industry member should not use any deceptive repre-
sentations or deceptive means to collect or attempt to collect tuition
or other charges from its students. For example, an industry member
should not represent that a delinquent account has 13:en or will be
referred to an independent collection agency or to an attorney unless
such is the fact.

(b) An industry member should not seek to enft-rce or obtain
a judgment or otherwise attempt to collect on any contract or other
instrument between itself and a student, or transfer or assign such
contract or other instrument to a third party for the purpose of
collection or of enforcing or obtaining a judgment on said contract
or instrument, if the member or its employees or representatives
misrepresented the nature or the terms of said contract or instrument
at the time or prior to the time the contract or instrument was
signed.

(Note: The Commission's Guides Against Debt Collection
Deception afford further guidance in this area. Copies are avail-
able upon request.)
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GUIDE 10 AFFIRMATIVE DISCLOSURES PRIOR TO
ENROLLMENT.

Before obtaining the signature of a prospective student or of his
parent or guardian on an enrollment contract or contract of sale, an
industry member should furnish in writing to that person or persons
the following information:

(a) The member's policy and regulations relative to
make-up work, delay or delinquency in meeting course require-
ments, and standards required of the student for achieving satis-
factory progress, including class attendance if applicable.

(b) If the member recommends, suggests, or requires that
the student have or secure any additional texts, equipment, or
materials other than usual student supplies such as paper and
pencils, or utilize any supplementary services offered by the
member, and the cost thereof is not included in the contract
price of the course, an itemized list of such items and services
showing the price thereof.

(c) In the case of courses to be taught in residence, a
description of the school's physical facilities, and equipment to
be used in teaching the class, and the usual class size.

(d) If the member represents that it offers a placement
service to its graduates or will otherwise secure or assist them to
find employment, a detailed and explicit description of the
extent and nature of this service or assistance.

(e) Any other material facts concerning the school and
the program of instruction or course which are reasonably likely
to affect the decision of the student to enroll therein.

Promulgated by the Federal Trade Commission May 16, 1972.

c4 -re.e.z.

13

FTC L-5074

Charles A. Tobin,
Secretary.



VT 016 649
GUIDE FOR TRAINING SUPERVISORS IN SAFETY AND
FIRE PROTECTION.

VETERANS ADMINISTRATION, wASHINGTON, D.C.
DEPT. OF MEDICINE AND SURGERY.
MF AVAiLABLE IN VT-ERIC SET.
GI-MP3-PT-3
PUB DATE - 31DEC69 97P.

DESCRIPTORS - *TEACHING GUIDES; SHORT
COURSES; *SUPERVISORY TRAINING; *FIRE
PROTECTION; *SAFETY EDUCATION; ACCIDENT
PREVENTION; *FIRE SCIENCE EDUCATION

ABSTRACT - THIS TEACHING GUIOE IS DESIGNED TO
BE USED IN A VETERANS ADMINISTRATION TRAINING
COURSE FOR SUPERVISORS IN SAFETY AND FIRE
PROTECTION. THE INFORMATION IS BASED ON
TRAINING OBJECTIVES AND SUBJECT MATTER
OEVELOPEO IN COLLABORATION WITH THE OFFICE OF
THE ASSISTANT ADMINISTRATOR FOR CONSTRUCTION.
INCLUDED IN THE INSTRUCTIONAL OUTLINE ARE THE
FOLLOWING: (1) AN INTRODUCTION TO THE GUIOE
AND ITS USE, (2) INSTRUCTIONAL PLANS FOR EACH
OF THE THREE SESSIONS, AND (3) APPENDIXES
A,B, ANO C, WHICH DETAIL BLACKBOARO WORK,
CHARTS FOR EACH SESSION, AND HANDOUTS FOR
EACH MEETING. THE INSTRUCTION PLAN FOR THE
SESSIONS INCLUDES OBJECTIVES THE REFERENCES
REQUIRED, THE TRAINING AIDS NEE0E0 ANO A
CONDUCT OF THE SESSION WHICH IS GIVEN IN A 2-
COLUMN FORMAT OF "WHAT TO 00" AND "WHAT TO
SAY." (SN)





.1',

; :41

;
;4%

 ',1,
..1

;
:;'

;
,

'1,47

,
44

4
;,

V



CONTENTS

Page

ABOUT THE GUIDE AND ITS USE 1

Nature and Format of the Guide 1

The Subject Matter 1

Flexibility of the Instruction Plans

Selecting the Instructor

Size and Arrangement of the Group; Arrangement of Facilities Z

Length of Sessions

Requisitioning the Training Materials

INSTRUCTION PLAN FOR SESSION ONE 3

INSTRUCTION PLAN FOR SESSION TWO 17

INSTRUCTION PLAN FOR SESSION THREE 33

Appendix A, BLACKBOARD WORK 47-50

Appendix B, CHARTS

For Session One 51-60

For Session Two 61-64

Appendix C, HANDOUTS

For Session One 66-71

For Session Two 72-78

For Session Three- 79-81



ABOUT THE GUIDE AND ITS USE

Nature and Format of the Guide

This is an instructor's guide for a three-session training course for supervisors in
safety and fire protection. Its objectives are:

To help supervisors understand what causes accidents and fires,
To acquaint them better with their role in safety and fire protection, and
To give them some concrete suggestions on how to carry out their responsibilities

for safety and fire protection.
The guide contains complete instruction plans for each of the three sessions, illus-

trations of the blackboard work, reproductions of the 14 charts, and copies of the 13
handouts.

The instruction plan for each of the sessions consists of four items:

I. TOPIC
II. OBJECTIVES

III. MATERIALS
1V. CONDUCT OF THE SESSION

Item III, "Materials," includes a list of references to help the instructor prepare
himself for conducting the session and a list of the training aids which he will need to
obtain and familiarize himself with in advance of the meeting.

Item IV, "Conduct of the Session," is a "blueprint" for conducting the training. It isarranged in two columns: on the right is a detailed outline of the subject matter of the
session, expressed in the second person; on the left are notes for any activity there isother than "telling." The notes refer to such instructor activities as blackboard work, use
of charts, distribution of handouts, and demonstrations; and such trainee activities as ques-
tions and answers and actual practice performance (of a skill, for example).

The "Conduct of the Session" provides for (a) an introduction--the motivating part of
the session, which tells the trainee what he's to learn and how he can use what he learns;
(b) presentation--the actual subject matter of the session; (c) a summary of the main
points; and (d) the assignment, if any, inpreparation for the next session. Sessions one and
two provide for additional questions and answers on the subject matter which has been
presented, for use just before the summary in case time is available for additional dis-cussion.

A summary of the. whole course is accomplished through a 15- question multiple-
choice test exercise and discussion during the last half of the final session.

The Subject Matter

The subject matter is concerned primarily with principles of safety and fire protec-
tion, the application of which is an integral part of the VA supervisory job in any type ofinstallation or work.

It treats of such matters as the point of attack in accident prevention, general prin-
ciples of accident prevention, unsafe conditions and unsafe acts and how to eliminate them,
what to do when an accident strikes, principles of fire protection, elements of fire, fire
prevention, what to do when a fire is discovered, limiting the spread of fire, evacuation
in case of fire, station organization for safety and fire protection, and how those with
safety and fire protection responsibilities contribute to the objectives of the program.

While the course is devoted primarily to principles of general application, provision
has been made for certain differences among installations an r kinds of work. Examples of
unsafe conditions and unsafe acts, for instance, will be related to the participants' own
work environment. Also, each trainee will "tailor" rue list of "Unsafe Conditions to LookFor" to meet his own work environmental needs. The "handout" on the fire warning and
alarm system ("When the Fire Alarm Sounds--") is to be completed and reproduced
locally to reflect local facilities and local requirements. While all seven common types of



portable fire extinguishers are mentioned briefly in the course, only those on the station
are explained and demonstrated.

Flexibility of the Instruction Plans

The instruction plans are given in more than usual detailnot only with regard to the
subject rnatter but also with respect to the instructional techniques to be used. This was
done not to discourage the instructor from developing his own plans, but rather to make it
easier and less costly for station management to discharge its responsibility for safety and
fire protection training.

If the instructor doesn't feel comfortable about following the instruction plans as set
out in the guide, he should feel free to revise them, or adjust them, or completely to -do
them to fit his own particular instruction style.

Selecting the Instructor

The instructor should be well acquainted with the VA safety and fire protection pro-
gram and the principles and policies on which it is based. He should be familiar with
common accident and fire hazards--both unsafe conditions and unsafe acts, the special
hazards of his own installation and its work, and appropriate preventive and corrective
practices. He should be skilled in handling and demonstrating all of the types of portable
fire extinguishers used on the station, unless a skilled fire marshal or fire fighter is avail-
able to conduct this part of the training. He should also, of course, be able to speak effec-
tively before a group, lead a discussion, and phrase answers to questions intelligibly. He
need not be a highly skilled 'instructor, but certainly this is desirable.

If it is necessary to select as instructor someone without an adequate background and
competence in safety and fire protection as described above, a person who has such quali-
fications should be assigned as a "resource person" to attend all sessions, answer tech-
nical questions, perform the demonstrations, and otherwise assist the instructor.

For this particular course, a person technically qualified in the subject matter with
average ability as an instructor is preferable to a highly skilled instructor lacking technical
knowledge and skill in safety and fire protection.

Size and Arrangement of the Group; Arrangement of Facilities

Since the course provides for discussion, demonstrations, and, in session two, in-
dividual trainee performance, the group should be no larger than twelve. Ten is preferable.
The trainees should be seated around a conference table with the instructor at one end and
the resource person, if any, nearby. The charts, used in sessions two and three, have been
kept small enough (21 by 32) to be placed right on the conference table and used comfortably
in a position to the right or left (usually left, for a right-handed person) of the instructor's
place. The blackboard should be placed on the other side as close to the table as is con-
venient.

Length of Sessions

Two-hour sessions are planned for. A ten-minute break is highly recommended at an
appropriate point about half-way through the session.

Requisitioning the Training Materials

The Guide. The guide, TG 08-1, is for the use of the instructor only. It should not be
distributed to the trainees. Should an extra copy or so be needed, it may be ordered through
the regular requisitioning procedure.

The Charts. A set of fourteen 21 by 32-inch charts was supplied with the initial dis-
tribution of this guide. Additional sets are available only for replacement in case of wear,
damage, etc. The regular requisitioning procedure may be used.

The "Handouts." Eleven of the thirteen handouts (materials distributed to each
trainee individually during the course) have been assembled and stocked in sets. They may
be procured through the regular requisitioning procedure by ordering, for example, "10
sets of the hardouts for TG 08.1." Handout II-E, "When the Fire Alarm Sounds--," must
be completed and reproduced locally. SF 92, "Supervisor's Report of Accident," is a
standard form, which should be available at the station.
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JNSTRUCTION PLAN FOR SESSION ONE

I. TOPIC: Accident Prevention

H. OBJECTIVES:

A. To point up the reasons for preventing accidents

R. To identify a point of attack in accident prevention

c. To suggest actions supervisors can take to prevent accidents

III. MATERIALS:

A. References:

1. VA Manual MP-3, Part III, "Safety, Fire Protection, and Disaster Relief"
and Departmental Supplements Thereto

a. Chapter 1, "Introduction" (pp. 1-3)

b. Chapter 2, "Safety and Fire Protection," Sections I through IV (pp. 5-7);
Section VII, par. 32.28 through 32.30 (pp. 11-13)

2. (Optional) Heinrich, H. W., Industrial Accident Prevention, McGraw-Hill Book
Co., New York, 1950, Chapter II, Sections 1 through 5 (pp. 10-37)

3. (Optional) DeRearner, R., Modern Safety Practices, John Wiley & Sons, Inc.,
New York, 1958, Chapter 2 (pp. 15-27)

4. (Optional) VA TG 5-10, Information for Supervisors about Accident Reporting
and Employees' Compensation for injury, December 1958

B. Training Aids:

1. Blackboard, chalk, and eraser

2. Charts:

a. No. I1, "The Accident Sequence"

b. No. I -2, "Inheritance and Social Environment"

c. "Personal Faults"

d. No. 1 -4, "The Hazard"

e. No. I -5, ''The Accident"

f. No. 1-6, "The Injury"

g. No. 1-7, "Accident Factors"

h. No. I-13, "A Series of Events"

J. No. 1-9, "The Central Factor"

j. No. I-10, "The Point of Attack"

3. Individual training aids:

a. Handout I-A, "The Accident Sequence"

b. Handout I-B, "Unsafe Conditions to Look For"

c. Handout I-C, "When an Accident Strikes"
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d. SF 92. "Supervisor's Report of Accident"

e. Handout I-13, "Preventing Accidents"

f. Handout I-E. "Fire Extinguisher Facts"

IV. CONDUCT OF THE SESSION:

What to do What to say

(INTRODUCTION)

4

1. Remember the last time youor someone
you know was involved in a fire or other
kind of accident?

a. If the accident resulted in injury. re-
member--

(1) the path and suffering?
(2) the ruined plans?
(3) the medical bills?
(4) the time lost from the job?
(5) perhaps, the permanent disfig-

urement left by a severe lacera-
tion or an extensive burn?

b. If the accident resulted in damaged
property, remember--

(1) the inconvenience?
(2) the time it took to get the ma-

terial or equipment repaired or
replaced?

(3) the unnecessary expense?
(4) the effect on your, wile or your

husband or your boss?

2. To help you prevent injury to yourself
and others and damage to property from
fire and other kinds of accidents, you are
being asked to participate in a short
training course on safety and fire pro-
te ction.

a. The course is in three sessions, two
hours each.

b. Its objectives are:

(1) to help you understand what
causes accidents and fires,

(2) to acquaint you better with your
supervisory role in safety and
fire protection, and

(3) to give you some concrete sug-
gestions on how to carry out
your responsibilities for safety
and fire protection.

3. This course will be of value to you be-
cause in the VA safety and fire protec-
tion are an integral part of every super-
visor's job.

3 (1.-Yf



Put boxed material on BB.

4. What you learn during this traini
course, you will use--

a. to safeguard yourself and others from
personal injury, or even death, and

2-operty loss--

b. not only here in the VA but also at
borne or wherever you may be--

c. anytime.

5. You are expected to- -

a. participate in the discussions,

b. study the materials handed out (these
will cover the important points; you
need not take notes, unless you wish),
and

c. take a short quiz during the latter
half of the third session.

(PRESENTATION)

1. Toda `s session is concerned with
A I EN EVENTION

2. The objectives of this session are:

a. to point up the reasons why we want
to prevent accidents,

b. to identify a point of attack in acci-
dent prevention, and

c. to suggest actions you can take to
prevent accidents.

3. There are two fundamental reasons for
accident prevention.

a. These are:

Put boxed material on BB. (1) 1, TO AVOID HUMAN SUFFERING.]

Put boxed material on BB. (2)

3337

TO AVOID ECONOMIC LOSS

b. First and primarily the concern of
the VA and of you as a VA super-
visor is with the avoidance of human
suffering. Accident prevention is for
the benefit and welfare of people:

(1) for the patient whose care is
entrusted to us,

(2) for the visitor during his stay,
and

(3) for the VA employee.

c. In 1959 in the VA--

(1) there were 1,658 injuries to VA
patients- -this is over 45 a day;
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(2) there were 597 injuries to visi-
tors, including beneficiaries- -
this is 1.6 a day;

(3) there were1,433 totally dis-
abling in juries to VA em-
ployees- -this is 40 a day.

d. Besides causing human suffering,
accidents can be costly.

0: What are some costs of accidents?

A: [U ride r s c or ed items] Add items not ( 1) medical costs and employees'
mentioned by the group. zomper sation benefits

(2) cost of sick leave

(3) delay in normal operations

(4) decreased efficiency

(5) securing of a replacement for
the injured worker

(6) training the replacement

(7) lowering of morale and result-
ing poor production rate

Visualize how your employees
would react (or remember how
they did react) to the sight or
news of a fellow worker sus-
taining a serious injury.

e. This will give you an idea of VA's
economic loss caused by accidents:
In one year--

(1) there were 104,801man-days lost
by VA employees; this is 290 a
day;

(2) the direct cost of VA employee
injuries was $1, 700,000 this is
$4,650 dollars a day!

f. Keep the two bases for accident pre-
vention in proper relationship--

Point to "human suffering" on BB.

Point to "economic loss" on BB.

g.

6

(1) first, the humanitarian,

(2) second, the economic.

For these two basic reasons--

(1) You as an individual are inter-
ested in accident prevention.

(2) You as a supervisor are inter-
ested in accident prevention.

(3) The Veterans Administration is
interested in accident preven-
tion.



Show Chart No.1, "The Accident Sequence."

Show Chart No. 2, "Inheritance and Social
Environment."

Show Chart No. 3, "Personal Faults."

4, And, now, where is our point of attackin
this serious job of accident prevention?

a. First, let's lo;.3k at some of the basic
philosophy in accident prevention- -
specifically, '.he accident sequence.*

(1) The accident sequence consists
of a chronological series of five
accident factors, one of which is
the accident itself.

(2) The first factor in the sequence,
the one which precedes the other
four factors, is the individual's
inheritance and social environ-
ment. It consists of such things
as:
(a) physical abilities, such as --

eyesight
hearing
muscular strength and co-
ordination condition of heart,
lungs, other organs

(b) mental abilities, such as --
reaction time
ability to remember
ability to reason

(c) temperament, such as --
emotional stability
curiosity
flexibility

(d) outside influences, such as --
home
school
job
church
community

(3) Weaknesses stemming from the
individual's inheritance and so-
cial environment --weakne s se s
such as defective hearing, poor
memory, emotional instability- -
may result in certain personal
faults. Personal faults is the
second factor in the sequence.
Some personal faults are:
(a) recklessness
(b) indifference
(c) inattention
(d) hostility
(e) laziness
( f) temper
(g) excitability
(h) inconsiderateness
( i) stubbornness

*The concept of the accident sequence and accompanying charts have been adapted
from H. W. Heinrich, Industrial Accident Prevention, McGraw-Hill Book Co., New York,
1950, Chapter II.

:I')LZQ
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Show Chart No. 4, "The Hazard."

Q: What are some unsafe conditions in the
work environment?

A: [Underscored-items.] These are rather
general. Much better are specific ex-
amples from the supervisors' own work
environment. Bring out 4 or 5 such
specific examples.

0: Whit are some unsafe acts?

A: [Underscored items.] These are rather
general. Much better are specific ex-
amples from the supervisors' own work
environment. Bring out 4 or 5 such
specific examples.

Show Chart No. 5, "The Accident."

8
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(4) Any of these faults may lead to
the third accident factor, the
hazard. Accident hazards are of
three kinds:

(a) the unsafe condition,
(b) the unsafe act, and
(c) the unsafe condition and the

unsafe act in combination.

(5) Unsafe conditions:

(a) poor housekeeping

(b) unsafe equipment

(c) unguarded machinery

(d) poor lightingtoo much, too
little

(e) poor ventilation

(f) absence of signs

(6) Unsafe acts are a greater acci-
dent hazard than unsafe condi-
tions; they cause a greater num-
ber of accidents.

(7)

Some unsafe acts are:

(a) failing to recognize an un-
safe condition

(b) using an incorrect method

(c) practicing faulty work habits

(d) removing safeguards

(e) failing to use safety devices
such as handrails

(f) engaging in horseplay

A hazard results directly in an
accident, the fourth factor in the
sequence.

(a) Just what is an accident?

An accident is defined as an
unexpected incident, includ-
ing fire, which interrupts or
interferes with the orderly
progress of operations or



Repeat the definition

Show Chart No. 6, "The Injury."

activities and involves per-
sonal injury or property
damage.

(b) Notice it's an incident, an
unexpected incident. Some
typical accidents are:

Falls

Falls are the most corn,
mon accident in the VA.

Struck by a falling object

Slips

Slides

Striking against--

Caught in or between- -

Fires

Collisions

Overexertion

(8) The accident leads to personal
injury or damage to property,
our fifth factor in the accident
sequence.

(a) Types of injuries are:
Cuts
Bruises
Fractures
Sprains
Fatalities
Burns

(b) Property damage can range
from a broken glass in a book
case to complete destruction
of a building by fire.

Show Chart No. 7, "Accident Factors." (9) These then are the factors inthe
accident sequence:

Point to factors on the chart as you mention
them.
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(a) Inheritance and social en-
vironment

(b) Personal faults
(c) The hazard
(d) The accident
(e) Injury or property damage

(10) The sequence of the factors is
significant.

(a) The injury is invariably
caused by an accident; the
accident is always the result
of an unsafe condition or an
unsafe aet.

9



Show Chart No. 8, "A Series of Events."

Show Chart No. 9, "The Central Factor."

Show Chart No. 10, "The Point of Attack."

(b) The occurrence of a pre-
ventable injury is the natural
culmination of a series of
events or circumstances
which invariably occur in a
fixed and logical order.

(c) If we interrupt the series by
eliminating even one of the
several factors that com-
prise it, the injury cannot
possibly occur.

b. In accident prevention, the bull's -eye
of the target is in the middle of the
sequence, the hazard.

(1) This is the unsafe condition, the
unsafe act, or the two in com-
bination.

(2) Removing this factor makes the
preceding factors ineffective.

(3) Our point of attack then is the
elimination of the hazard--the
elimination of the unsafe condi-
tion and, the elimination of the
unsafe act.

Distribute Handout I-A, "The Accident c. The accident sequence is illustrated
Sequence." Allow a few minutes for the for you on this chart which you may
group to look at the chart. keep.

5. Before getting down to specifics on what
we as supervisors can do to eliminate
unsafe conditions and unsafe acts, we
should acquaint ourselves with three
generally recognized [ PRINCIPLES OF
ACCIDENT PREVENTION!. These are
the principles on which not only super-
visory but all accident prevention activi -
ties are based.

Put boxed material on BB.

Put boxed material on BB.

Put boxed material on BB.

Put boxed material on BB as a heading for
items to be listed later.

10
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a. They are:

( 1)1 The creation and maintenance
of active interest in accident
prevention

(2) Fact-finding

(3)1 Corrective action based on the
facts

b. Each of your responsibilities as a
su ervisorforrPREVENTING ACCI-
DENTS is based on one or more of
these principles. This we shall see
as we discuss the specific things
you can do to eliminate unsafe con-
ditions and unsafe acts.



Put boxed material on BB as first iterri 6. What can the supervisor do to I ELIMI-
under "Preventing Accidents." NATE UNSAFE CONDITIONS ?

a. First, let's review the general kinds
of unsafe conditions which are basic
causes of accidents, shown on your
accident sequence chart.

Read unsafe conditions from Handout I-A,
"The Accident Sequence."

Distribute Handout I-B, '
to Look For."

Allow time for the group
plete their lists.

'Unsafe Conditions

to adjust and com-

0: What items have you added?

A: [5 or 6 items given by the group pertinent
to the work supervised by them]

Put boxed material on BB as second item
under "Preventing Accidents."

b. To eliminate unsafe conditions a
supervisor should first:

(1) Look for them.

(a) Conduct periodic safety in-
spections.

(b) Ask your employees to watch
for unsafe conditions and re-
port them to you.

(c) Look for such things as
shown on this list.

Study the list and circle those
iter.is which you should look
for in your own work area.
Some of the items listed may
be of no concern to you. Add
items not listed which are
peculiar to your work area.

(d) This adjusted list should help
you in your search for unsafe
conditions.

(2) Correct the condition.

(a) Correct those conditions
which you can correct.

for which you have authority,
and

whicn you can correct with-
out hazard to yourself or
other s.

(b) Report all others to higher
authority-- (state whoever

this is locally) .

7. What can the supervisor do to IELIMI-
NATE UNSAFE ACTS!?

a. Let's review the unsafe acts which
are typical basic cause s of accidents,
shown on your accident sequence
chart.

11



Read unsafe acts from Handout I-A, The
Accident Sequence."

0: How can supervisors eliminate unsafe
acts?

A: [Boxed items (1) through (6)] After most
have been mentioned, put the boxed ma-
terial on the BB, as items under "Elimi-
nate Unsafe Acts"; follow the order
listed, not as given by the group.

a

Read from the BB the listunder "Eliminate
Unsafe Acts."

12

b. Unsafe ac .s are the principal cause
of accidents.

c. To eliminate unsafe acts, a super-
visor should:

(1) 'Assign employees to jobs' they
are qualified to perform'.

(a) Include special physical re-
quirements in the position
description; mention again
in "Remarks" space of SF
52, Request for Personnel
Action.

(b) Do not assign tasks to em-
ployees who are not physi-
cally or mentally able to
perform them.

(2) 'Provide for personal protective
equipment and enforce its use-1.

(3) 'Instruct employees in the safe
way Ito do their work.

(a) when he first reports as a
new employee.

(b) throughout his service with
you when methods, proce-
dures, machines, tools, or
equipment change.

(4) Check regularly to see if em-
ployees are using proper and safe
methods.

(5) I Take appropriate corrective ac -
tion at once I if they are not.

(6) Above all,' Set a good safety
example 1.

Show by your own example that
you are "sold" on safety.

What you think about accident
prevention is what your em-
ployees think about accident pre -
vention.

d. These then are the things you can do
to eliminate unsafe acts.

8. You have done all you can to eliminate
unsafe conditions and eliminate unsafe
acts. Yet an accident strikes.
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Distribute Handout 1-C, "When an Accident a. What do you do?
Strikes."

Distribute SF 92.

34C5

(1) Go to the scene of the accident.
(2) See that the injured gets medical

care.
(3) Notify your safety officer.
(4) Get identifying information:

(a) who?
(b) when?
(c) where?
(d) what?
(e) why?

(5) Find the immediate cause.

(6) Follow back to get the indirect
cause.

(7) Estimate injury to people and
damage to materials and equip-
ment.

(8) List necessary action to remove
the cause.

(9) Follow through

b. All of the information gained through
investigation is airned at one goal- -
prevention of a similar accident.

c. Finding the cause--both immediate
and indirectis the key to the pre-
vention of similar accidents.

d. Accident investigation is a significant
supervisory responsibility in acci-
dent prevention.

e. Along with the responsibility of in-
vestigation is the responsibility for
preparing the official accident re-
port.

(1) Notice the sequence of items on
the SF 92. They are designed
with prevention of future acci-
dents as the primary objective.

They lead from a report of the
facts of the accident (items 1
through 7) to a report of correc-
tion of conditions causing the
accidentwhat has been done
(item 8) and what remains to be
done (item 9).

Items 10 through 23 are more
facts. But notice that the last sub-
stantive item (item 24) stresses
again corrective action. Here,
corrective action gets the atten-
tion of your safety and fire pro-
tection officer.

13



Put boxed material on BB, as third item
under "Preventing Accidents."

Put boxed material on BB, as last item
under "Preventing Accidents."

Distribute Handout I-D, "Preventing Acci-
dents." Allow a few minutes for the group
to look at the list.

TEN MINUTES should be allowed for .sum-
mary and assignment. If more than ten
minutes remain at this point, some of the
following questions can be used:
Q: Which of the two reasons for having a

safety program is the most important?
A: To avoid human suffering.

0: Accident prevention in VA is for the
benefit of people as well as for the
reduction of costs. What relative im-
portance is placed on the three classes
of people covered under the program?

A: First, the patients and beneficiaries;
second, the visiting public; and third,
the employees.

Q: What is an accident?
A: An accident is defined as an unexpected

incident, including fire, which inter-
rupts or interferes with the orderly
progress of operations or activities and
involves personal injury or property
damage.

14

(2) This form serves two accident
prevention purposes:

(a) It helps you to carry outyour
responsibility for accident
prevention.

(b) It supplies information for
analysis and necessary ac-
tion at your station, and in
Central Office for the agency
as a whole.

(3) You may obtain the form
(state the source on the station) .

f. Injured employees should be advised
of their right to compensation bene-
fits. This is also your responsibility.
If you need more information on this
particular responsibility including
instructions on preparing the CA
Forms, (tell them how to get it --
training session on the subject, see
personnel officer, etc.)

9. Two more responsibilities should be
added to our list of supervisory respon-
sibilities for accident prevention.

a. !INVESTIGATE ACCIDENTS]
THOROUGHLY.

b. !REPORT ACCIDENTS COM-
PLETELY AND PROMPTLY!.

10. The actions, then, that you can take to
prevent accidents are summarized for
you on this sheet which you may keep.
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Q: What is the difference between an acci-
dent and an injury?

A: An injury is a bodily hurt, an accident
is the unplanned for event which caused
it.

Q: In the accident sequence, what factor is
the "point of attack"?

A: The hazard.

0: What are the two purposes in preparing
the Supervisor's. Report of Accident,
SF 92?

A: To help supervisors carry out their
responsibility for accident prevention;
to supply information to management for
analysis and necessary action.

(SUMMARY)

1. The VA and you as a supervisor want to
prevent accidents to avoid economic loss
and, more important, to avoid human
suffering.

2. The point of attack in accident preven-
tion is the accident hazard which can
be--

a. an unsafe condition, or
b. an unsafe act, or
c. an unsafe condition and an unsafe act

combined.

3. To eliminate unsafe conditions the su-
pervisor should look for them and cor-
rect them.

4. To eliminate unsafe acts, the supervisor
should consider physical and mental
qualifications when assigning work; pro-
vide for the use of personal protective
equipment; instruct employees in the
safe way; check regularly; take apprG-
priate action to correct unsafe acts;
and, above all, set a good safety ex-
ample.

5. When an accident strikes, the supervisor
follows a carefully planned step-by-step
procedure designed with the immediate
objective of care for the injured and the
ultimate objective of preventing future
accidents. Basic to the procedure are the
supervisor's responsibility for--

a. investigating the accident thoroughly,
and

b. reporting the accident completely
and promptly.

15
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Distribute Handout I-E, "Fire Extinguisher
Facts."

16

(ASSIGNMENT)

1. On today's topic, "Accident Preven-
tion":

a. Study the materials you have re-
ceived--

(1) "The Accident Sequence"
(2) "Unsafe Conditions to Look For"
(3) "When an Accident Strikes"
(4) SF 92, "Supervisor's Report of

Accident"
(5) "Preventing AcCidents."

b. This will help you retain what we have
discussed today and prepare you for
the brief quiz at the last meeting.

2. In preparation for our next meeting on
the topic of fire protection to be held in

(where) on (when)

a. Study this chart on first aid fire ex-
tinguishers. Bring it with you to the
next meeting.

b. Also, see where the fire extinguisher
nearest your work area is located and
notice what type it is.

34(8



INSTRUCTION PLAN FOR SESSION TWO

I. TOPIC: Fire Protection

II, OBJECTIVES:

A. To provide an understanding of some of the principles of fire protection

B. To outline the supervisor's role in fire protection and suggestions for carrying
out his responsibilities for fire protection

C. To demonstrate the handling of those portable fire extinguishers in use at the
station

III. MATERIALS:

A. References:

1. VA Manual MP-3, Part III, "Safety, Fire Protection, and Disaster Relief"

a. Chapter 2, "Safety and Fire Protection," Sections V and VI (pp. 8-11)

b. Chapter 3, "Standards and Codes," Sections II throughlV (pp. 20 and 21)

2. National Fire Protection Association, Pamphlet No. 10, "Portable Fire
Extinguishers"

B. Training Aids:

1. Blackboard, chalk, eraser, heavy black pencil

2. Charts

a. No. II-1, "Number of Fires in the VA"

b. No. 11-2, The Chemistry of Fire"

c. No. 11-3, "Causes of VA Fires"

d. No. 11-4, "Fire Extinguisher Facts" (NSC Poster No. 8414B)

3. Portable Fire Extinguishers: one of each kind available for first-aid fire
fighting at the station (empty)

4. Individual training aids:

a. Handout I-E, "Fire Extinguisher Facts"

This was distributed at the last session.

b. Handout II-A, "Number of Fires in the VA"

c. Handout II-B, "The Chemistry of Fire"

d. Handout II-C,"Causes of VA Fires"

e. Handout II-D, "Fire Prevention--Some Things YOU Can Do"

f. Handout II-E, "When the Fire Alarm Sounds--"

g. Handout II-F, "The Organization for Safety and Fire Protection at a VA
Field Installation"

&Its 17



IV. CONDUCT OF THE SESSION:

What to do What to say

(INTRODUCTION)

Put boxed material on BB:

18

1 At our last meeting we concerned our-
selves with things we as supervisors
can do to prevent accidents and avoid
the human suffering and economic loss
which accidents cause.

2. Today we are still concerned with acci-
dents, but we shall concentrate ona spe-
cial kind - -the accident of fire. Our topic
is i_FIRE PROTECTION]. The objectives
of his session are:

a. to provide you with an understanding
of some of the principles of fire
protection,

b. to outline your role in fire protection
and suggestions for carrying out
your responsibilities for fire pro-
tection, and

c. to demonstrate to you how to handle
the portable fire extinguishers for
use at this station.

3. This session will be of value to you
because you will learn some ways to
reduce the hazard of fire, how to limit
the spread of fire, how to control it in
its incipient stages, and how to promote
human safety once a fire has broken out.

4. What you learn today you can use- -

a, to protect yourself and others- -

b. wherever you are- -

c. anytime.

5. You are expected, as we mentioned at
our last meeting, to --

a, participate in the discussions, and

b. study the materials given out.

6. Today, also, you will be given inoppor-
tunity to handle correctly a portable fire
extinguisher. We would like each of you
to have a try at it.

(PRESENTATION)

1. Why is the Veterans Administration
investing time, money, and effort in this
training for you?

a. For all.e thing, fire is a very danger-
ous hazard to life and limb.
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Show Chart No. II-1, "Number of Fires in
the VA.'.

Distribute Handout No. II-A, "Number ofFires in the VA"

Put boxed material on BB.

Point to chart.

(1) Last year over lives were
lost in the U. S. because of
fire.

(2) In the Federal government, the
yearly average (over a ten-year
period) of lives lost because of
fire was 29. (As reported by the
Federal Fire Council.)

b. Fire is waste. Last year fire waste
cost--
( 1 ) over 14- billion dollars in the

United States,
(2) over 6 million dollars in the

Federal government, and
(3) over 36 thousand dollars in the

Veterans Administration.

c. The number of fires is large and is
increasing. Last year--

d.

(1)

(2)

(3)

in the United States there were
over 2 million;
in the Federal government there
were over 12 thousand;
in the Veterans Administration
in 1958, 1507 fires were re-
ported--this is over 4 every 24
hours. The figures for the past
five years are shown on this
chart,

Here is a copy of the chart
which you may keep.

Each fire, however small, is a po-
tential disaster.

e. According to the National Board of
Fire Underwriters the majority of
the fires in the past 10 years could
have been prevented through educa-
tion and training.

f. For these reasons--the hazard to
life, the waste of fire, the increase
in the number of fires, and the recog-
nized value of training--we are pro-
viding this training in fire protection
VA-wide,

Z. There are certain fundamental PRIN-
CIPLES OF FIRE PROTECTION!. Know-
ing the principles, knowing what you as
a supervisor can do to further them,
and actually doing it will help us reduce
the figures of 1,507 fires in the VA in
one year, 1958, at a cost of 17 lives and
over 36 thousand dollars.

3411

The fundamental principles of fire pro-
tection are:

a. first and basically, diligent fire pre-
vention--the preventing of fires from
starting,

19



Put boxed material on the BB as the first
item under "Principles of Fire Protection."

Q: What are some fuels?
A; [Underscored items]

Show Chart No. 11-2, "The Chemistry of
Fire."

20

b. prompt discovery, giving the alarm,
and extinguishing,

c. limiting the spread of fire, and

d. adequate provision for evacuation.

3. FIRE PREVENTION] is the principle
which you as a supervisor can do most
to further.
a. The point of attack in the accident of

fire is the same as the point of attack
we identified at our last meeting on
accident prevention--the hazard. We
must eliminate the unsafe condition
and the unsafe act:

b. A basic knowledge of the chemistry
of fire will help us to know what is
unsafe with respect to fire hazards.

3 I

(I) Fire burns because there are
three elements present:
(a) fuel
(b) heat
(c) oxygen

(2) Fuel is ani combustible material.
(a) wood
(b) paper
(c) 511178
(d) fabric
(e) various compounds, such as

lighter fluid, alcohol, plas-
ticst rubber.

(3) The degree of heat necessary for
ignition depends upon the type of
fuel. But practically any fuel can
be ignited by the heat of a burning
match.

(4)

(5)

(a) Wood and paper can be ignited
at 300° F.

(b) Ether ignites at 356° F.
(c) Lighter fluid(Naphtha)ignites

at 450° F.

Air normally contains 21% oxy-
gen; less than 16% is usually not
enough for the average flame.

All three elements must be pres-,
eat to have a fire. If any one of
the three basic elements is not
present, the fire cannot start; if
any one of the three is removed,
the fire goes out.

(a) "Fire is not possible with-
out fuel."

(b) "Fire is not possible with-
out heat."

(c) "Fire is not possible with-
out oxygen."



Distribute Handout No. II-B, "The Chem- You may have a copyof this chart
istry of Fire." to keep.

Put boxed material on the BB as the first
item under "Fire Prevention.

Q: What can a supervisor do to control fuel
in the interest of fire prevention?

A: [Items numbered (1) through (6)]

Put boxed material onthe BB as the second
item under "Fire Prevention.

Show Chart No. 11-3, "Causes of `TA Fires.*

Distribute Handout No.II-C, "Causes of
VA Fires.

LI'

c. Since all three elements must be
present to have a fire, one way to
prevent fire is to Control fuel]

To help control fuel, a supervisor
can:

(I) Practice good housekeeping.
(2) Require the prompt and proper

disposal of waste paper, trash,
wood shavings, etc.
Obtain metal containers with snug
covers for collecting easily com-
bustible waste such as cartons,
wrapping material, used paper
cups, etc.

(4) Properly store volatile flamma-
ble liquids such as gasoline, al-
cohol, ether, paint and other
combustible materials such as
matches. bottled gases, stocks of
papers, etc.

(5) Substitute non-hazardous mate-
rials for hazardous ones where
possible, such as approved type-
writer cleaning fluid for alcohol.

(3)

(6) Keep combustible stocks at a
minimum.

d. Another way to prevent fire is to
[Control bean

(1) Some sources of heat are:

(a) matches, lighters, lighted
cigars, cigarettes, pipes.

Smoking and matches cause
73% of the fires in the VA.

This chart shovs the major
causes of IA firftE.

Here is a copy of the cilart
which you ntAy keep.

Of the fires caused br; amok-
ing and mate hes - -
39% were due to smoking in
bed.
29% were due to fires in
waste baskets.

32% were due to "other**
smoking and matches causes.

21



This is important in laundries.

Q: What can you as a supervisor do to con-
trol heat in the interest of fire preven-
tion?

A: [Items numbered (a) through (f)]

22
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(b) direct flame other than
matches and lighters (weld-
ers' torches, gas burners)

(c) electrical defects and misuse
of electrical appliances.
Electricity causes 10Toofthe
fires in the VA.

(d) high-temperature steam
pipes.

(e) sparks (welding)

(f) chemical action. This is
spontaneous heating.

(Z) Spontaneous heating. Certain
combustible materials in com-
bination with each other will
cause a heat-producing chemical
action which builds up in tem-
perature without exposure to ex-
ternal sources of heat. The proc -
ess is usually very slow and
ignition may occur after a period
of days or weeks during which the
temperature is slowly rising.

(3) To help control heats a super-
visor can

(a) Enforce smoking regula-
tions.

(b) Set a good example in your
smoking habits.

(c) Insure that areas where
flamrnables are stored, used,
or disposed of carry the
necessary "no smoking"
signs and warnings.

(d) Eliminate the storage of --
Oily rags in dark, unventila-
ted corners or closets.
Work clothes liberally
spotted with oil, grease, or
paint in unventilated lockers.

Bundles of paper in quantity
and spotted with oil or paint.

(e) Report worn, broken, frayed
electric wire coverings;
loose sockets, faulty plugs;
broken or missing switch
plates.

(f) Order replacements for
faulty electrical equipment
and fixtures.



Q: What can we do to prevent fire thruugh
the control of oxygen?

A: Little or nothing since oxygen is ever-
present in the air.

Distribute Handout II-D, "Fire Preven-
tion--Some Things YOU Can Do."

Put boxed material on the BB as the second
item under "Principles of Fire Protection,"

Put boxed material on the BB as the first
item under "Prompt Discovery, etc."

Put boxed material on the BB as the second
item under "Prompt Discovery, etc."

Q: How do we give an alarm at this station?

A: [Unders-.ored material] Be sure that all
steps are included in the precise order
listed on the right.

Put boxed rnaterial on the BB as the third
item under "Prompt Discovery, etc."

e. Since oxygen is ever-present in the
air, little can be done to prevent fire
through the control of oxygen; much
can be done, we shall see later, to
extinguish a fire, once started, by
cutting off the supply of oxygen.

f. This handout should serve as a handy
reference for some things you can do
to prevent fire.

4. I PROMPT DISCOVERY, GIVING THE
ALARM, AND EXTINGUISHING! is the
second of our fundamental fire protection
principle s.

a. You and your employees certainly
have the responsibility to I Investigate
immediately any signs or evidences
of fires especially in your own work
areas.

b. When you discover a fire, your re-
sponsibility is to give the alarm and
facilitate putting it out.

You have a responsibility as does
every VA employee, to do three
thing s :

(1) Give the alarm at oncel.

To give the alarm at this station:
(Give your station procedure
in elementary, step-by-step
order, stressing the key
points, if any.)

These instructions are posted
at all of our station fire
alarm boxes.

(2) !Use the right type of extin-
guishercorrectly 1.

(3) I Protect or assist patients or
other helpless persons'.

c. Fires can be extinguished by elimi-
nating any one of the three elements
which must be present to have a
fire.

d. Which element you eliminate depends
upon the class of fire to be extin-
guished,
(1) Class A fires

(a) These are fires in ordinary
combustible materials such
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Turn back to Chart 11-2. "The Chemistry
of Fire," and point to the third triangle.

Point to fourth triangle on Chart 11-2, "The
Chemistry of Fire."

Point to fourth triangle on Chart 11-2, "The
Chemistry of Fire."

Show Chart No. 11-4, "Fire Extinguisher
Facts" (NSC Poster No. 8414B).

"X" out the vaporizing liquid type of fire
extinguisher on the chart.

At some stations having the necessary fa-
cilities, the station fire department may be
brought in at this point to conduct the dem
onstrations with fire extinguishers.
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as wood, bedding, clothing,
canvas, paper rubbish, etc.

(b) For these we reduce the heat.
We do this by cooling.

(2) Class B fires

(a) These are fires in flamma-
ble liquids, such as oil, gaso-
line, grease, paint, etc.

(b) For these we eliminate the
oxygen. We cut off the oxygen
by smothering or blanketing.

(3) Class C fires

(a) These are fires in live elec-
trical equipment.

(b) For these, also, we attack
the oxygen supply primarily;
we reduce the oxygen content
in the surrounding air.

(c) But the significant thing about
fires in live electrical equip-
ment is that we must use an
extinguishing agent which is
a non-conductor of electri-
city.

(d) Have electricity turned off
as quickly as possible,

e. As you saw from studying your
reference sheet on "Fire Extin-
guisher Facts," which is a repro-
duction of this chart, there are seven
common kinds of fire extinguishers.
Which one to use depends upon the
class of fire.
You must know:
(1) what class of fire you have, and

(2) what type of extinguisher is used
on it.

Using the wrong type of extinguisher
may spread the fire or be harmful to
the user,

VA has banned use of the vaporizing
liquid type extinguisher because the
vapor of carbon tetrachloride is
harmful if inhaled.

f. At this station, we have (give the
number) different kinds of first
aid portable fire extinguishers.



Q: What are Class A fires?

A: Fires in wood, paper, bedding, trash.

On Chart No 11-4, "Fire Extinguisher
Facts," circle with heavy pencil the pic-
ture of the extinguisher named.

Place the actual extinguisher in full view of
the group.

Demonstrate the handling of the extin-
guisher.

On Chart No. 11-4, "Fire Ext ing ui sher
Facts," circle with heavy pencil the pic-
ture of the extinguisher named.

For each additional Class A extinguisher in
use at your station, follow the same proce-
dure as you did for the first one: Circle
picture on the chart; place the extinguisher
in full view of the group; give its physical
characteristics, extinguishing agent, and
means of expelling the charge; and demon-
strate the handling of it.

L. What are Class B fires?

A: Fires in grease, oil, paint.

On Chart No. 11-4, "Fire Ext inguisher
Facts," circle with heavy pe*.cil the pic-
ture of the extinguisher named.

4 "-1

(1) For Class A fires--

we have:

(a) (Name: soda-acid, pump
etc.)

Circle the picture of this on
your "Fire Extinguisher
Facts" sheet.

This is (give physical char-
acteristics). The extin-
guishing charge is composed
of (give composition of ex-
tinguishing agent) and is
expelled by (give means of
expelling the charge) .

To operate the (give name)
extinguisher (give ste -by-
step method of operation) .

(b) (name)

Circle the picture of this on
your "Fire Extinguisher
Facts" sheet,

(Physical characteris-
tics, composition of extin-
guishing agent, means of ex-
pelling the charge.)

(Step-by-step method of op-
eration.)

(2) For Class B fires--

(a) [If one of the types already
demonstrated is used on
Class B fires] We use the

(give name) which I have
just demonstrated.

(b) [If one of the types already
demonstrated is not used for
Class B fires] We use (give
name: carbon dioxide, dry
chem., etc.)

Circle the picture of this on
your "Fire Extinguisher
Facts" sheet.
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For each Class B extinguisher in use at
your station, follow the same procedure as
you did for the Class A types: Circle the
picture on the chart; place the extinguisher
in full view of the group; give its physical
characteristics, extinguishing a g ent, and
means of expelling the charge; and demon-
strate the handling of it.

Q: What are Class C fires?

A: Fires in live electrical equipment.

On Chart No. 11-4, "Fire Extinguisher
Facts," circle with heavy pencil the pic-
ture of the extinguisher named.

For each Class C extinguisher in use at
your station, follow the same procedure as
you did for the Class A types: Circle the
picture on the chart; place the extinguisher
in full view of the group; give its physical
characteristics, extinguishing a g ent, and
means of expelling the charge; and demon-
strate the handling of it.
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g.

(Physical characteris-
tics, composition of extin-
guishing agent, means of ex-
pelling the charge.)

(Step-by-step mnthod of
operation).

(3) For Class C fires--

(a) [If one of the types already
demonstrated is used on
Class C fires] We use the

(give name) which I have
just demonstrated.

(b) [If one of the types already
demonstrated is not used for
Class C fires] We use (give
name: dry chemical, etc.).

Circle the picture of this on
your "Fire Extinguisher
Facts" sheet.

(Physical characteris-
tics, composition of extin-
guishing agent, means of ex-
pelling the charge.)

(Step-by-step method of
operation).

Knowing which extinguisher is used
for which class of fire is not of much
value unless you know how to handle
the extinguisher.
(1)

(2)

It's too late to learn after the
fire starts.
We urge you to learn now - -within
the next few days --how to handle
each of the portable fire extin-
guishers we have on this station.
(a) Study your reference sheet,

"Fire Extinguisher Facts";
study the instructions on the
actual extinguisher (or on the
decal adjacent to it).

(b) When you pass a fire extin-
guisher in the building, try to
recall the step-by-step pro-
cedure for handling it.

(3) We shall take time right now for
each of you to practice, at least
once, picking up a fire extin-
guisher properly, carrying it to
the scene of the fire, and playing
it on the fire.



Demonstrate the handling of the extin-
guisher.

Have each member of the group try it out.
Ask for volunteers first. If the -,anner in
which the trainee handles the extinguisher
is incorrect in any way, show him what he
has done wrong, and have him repeat the
performance correcting his error--the
whole performance; do it before going onto
the next person.

If two extinguishers are available and
another skilled handler is present, divide
the group, and have both groups trying out
at the same time.

Read (1), (2), and (3), on the right, from
the BB.

Put boxed material on the BB as the third
item tinder 'Principles of Fire Protection."

Put boxed material on the BB as the first
item under "Limiting the Spread."

We shall use this (givename)
extinguisher, the type we have
most of at this station.

The extinguisher is empty, so you
won't experience its weight when
full or get the feel of actually ex-
pelling the charge. But you will
have the experience of handling
the extinguisher properly.

h. As we leave the second principle,
prompt discovery, giving the alarm,
and extinguishing, I'd like to repeat:

(1) Investigate immediately any
signs or evidence of fire.

(2) Give the alarm at once.

(3) Use the right type of extin-
guisher--correctly.

5. Our third principle of fire protection is
LIMITING THE SPREAD OF FIREI.

a. Activities in this area are mostly out
of your hands as supervisors; they
are primarily the concern of the fire
protection engineers.

b. There are, though, some things which
you can do, or at least request, as a
supervisor.

(1) Know what to do about DOORS
and do iti

(a) Fire Doors (other than stair-
way enclosure doors)
Don't obstruct or wedge open.
Keep free to operate.

(b) Fire Doors (Stairway En-
closure Doors)
Keep closed at all times.

(c) Smoke Barrier Doors
Close at time of fire.
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Put boxed material on the BB as the second
item under "Limiting the Spread."

Put boxed material on the BB as the third
item under "Limiting the Spread. "

Put boxed material on the BB as the fourth
item under "Principles of Fire Protection."

Put boxed material on the BB as the first
item under "Adequate provision, etc."

Put boxed material on the BB as the second
item under "Adequate provision, etc."
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(2)

(d) Room Doors

Close at time of fire.

(e) Vertical Openings

Keep laundry chute doors
closed.

Avoid storage of large concen-
trations of combustible mate-
rials.'

(3) fPractice good housekeeping

6. EA.DEQUATE PROVISION FOR EVACU-
ATION' in case of fire 'is our fourth
fundamental principle in fire protection.

a. Human safety in most fires depends
upon adequate exit facilities and on
their prompt and proper use. Train-
ing and drills are essential.

b. Exit facilities may not be under your
control, but you can and should--

(1) [Keep_exit routes in your work
area clean so that exits are ac-
cessible at all times.

c. Prompt and proper use of exit facili-
ties by yourself and your employees
are to a large degree your responsi-
bility.

(1) Know and be sure your employees
know the sound of the fire alarm.
Know and make sure your em-
ployees know what to do and
where to go when the fire alarm
sounds. At this station, when the
fire alarm sounas--
(a) (give

(b) your station's

(c) procedure -fire bill)

(2)

(3) Make sure your employees react
promptly and properly when the
fire alarm sounds.

(4) Keep fire exit do.:..s free from
obstruction at all times. Stairway
enclosure doors should be closed
at all times.

properly to the fire alarm .
In short, 'Respond and

d. How you as a supervisor can further
this fourth and final principle of fire
protection, "Adequate provision for
evacuation," is summed up in this
list of questions.

(5)



Distribute Handout No. II-E, "When the Fire
Alarm Sounds--."

TEN MINUTES should be allowed for sum-
mary and assignment. If more than ten
minutes remain at this point, some of the
following questions can be lased:

Q: What are the four principles of fire
protection?

A: Fire prevention; prompt discovery, giv-
ing the alarm, and extinguishing; limiting
the spread; adequate provision for evac-
uation.

Q: The three elements necessary to have a
fire are?

A: Oxygen, heat, fuel.

Q: Over which of these 3 el,"rnents do we
have little control?

A: Oxygen.

Q: What is the first thing to do when a fire
is discovered?

A: Turn in the alarm and evacuate helpless
persons.

Q: Why has VA banned use of the vaporizing
type fire extinguisher?

A: The vapor of carbon tetrachloride is
harmful if inhaled.

Q: Besides adequate exit facilities, what
else must we ensure for human safety
in evacuation in case of fire?

A: Their prompt and proper use.

4.±

(SUMMARY)

1. Fire is danger; fire is waste; the number
of fires is increasing.

2. The observance of four fundamental
principles of fire protection can help
reduce the hazard to life, the waste, and
the number of fires.

3. As a supervisor, you can make important
contributions to the furtherance of each
of the fundamental principles.

a. To prevent fires, you can--

(1) Control fuel by such things as - --

(a) good housekeeping

(b) prompt and proper disposal
of waste,
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(c) proper storage of volatile
flammable liquids,

(d) substitution of non-hazard-
ous materials for hazardous
ones.

(Z) Control heat by such things as--

(a) enforcing smoking regula-
tions,

(b) setting a good example in
your smoking habits,

(c) replacing worn electric
wires, faulty plugs, broken
switch plates, etc.

b. Once a fire ham: started, you should--

c.

(1) give the alarm at once.

(Z) use the right type of extin-
guisher--correctly.

(a) Learn this now.

(b) Fire leaves no time to read.

You can limit the spread of fire by
practicing certain precautions--

(1) Know what to do about doors.

(Z) Watch storage of combustibles.

(3) Practice good housekeeping.

d. You can facilitate prompt and proper
evacuation by--

(1) keeping exit routes in your work
area unobstructed.

(2) knowing and making sure your
employees know--

(3)

(a) the sound of the fire alarm,
and

(b) what to do and where to go
when the fire alarm sounds.

making sure your employees
react promptly and properly when
the alarm sounds.

(ASSIGNMENT)

I. On today's topic, "Fire Protection"
a. study the materials you have re-

ceived:

(1) "Number of Fires in the VA"



iiistribute Handout II-F, "The Organization
for Safety and Fire Protection at a VA Field
Installation."

(Z) "The Chemistry of Fire"

(3) "Cause of VA fires"

(4) Fire Prevention- -Some Things
YOU can Do"

(5) "'When the Fire Alarm Sounds --"
b This will help you retain what we

have discussed today and prepare
you for the brief quiz at our next
meeting.

Z. In preparation for .-)71r meet
whi,..h is to t, wtvere) on

a. Read and study this material on The
VA Organization for Safety and Fire
Protection."

b. Prepare for a brief quiz.

31



INSTRUCTION PLAN FOR SESSION THREE

I. TOPIC: Assistance in Safety and Fire Protecti,.-A-

II. OBJECTIVES:

A. To assure the supervisor that he has n safety and fire prote-_- or.

B. To illustr.; r as sir:Itance otthers

To enat. the v. Fie- to test for nimself his knowledge of safety anc fire
protection and his role in accident prevention and fire protection

III. MATERIALS:
A. References:

1. VA Manual MP-3, Part III, "Safety, Fire Protection, and Disaster Relief,"
Chapters 1, 2, and 3

2. Handout II-F, "The Organization for Safety and Fire Protection at a VA Field
Installation."

B. Training Aids:
1. Blackboard, chalk, eraser

2. Individual training aid:

Handout "Quiz for Supervisors on Safety and Fire Protection."

IV. CONDUCT OF THE SESSION:
A. Part One (first hour)

What to do What to say

(INTRODUCTION)

1. Our first two meetings were concerned
with the two broad areas of accident
prevention and fire protection with
particular reference to your role.

2. During the first half of today's maeting,
our concern is with both areas, but we
shall place special emphasis on the role
of others. We want:
a. to assure you that you do have

assistance in your safety and fire
protection responsibilities, and

b. to illustrate to you the kind of
assistance provided by others.

3. This will be of value to you because
you will know what to expect from other:
in safety and fire protection and where
to turn for help.

4. You will use this knowledge- -
a. to help do your part to conserve

human and material resources--

b. in your supervisory job here on the
station--

c. every day.
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5. You are expected, of course,

2. to participate in the discussions, and

b. to demonstrate in the quiz during the
last half of the meeting a reasonable
knowledge of what we discuss on
assistance.

(PRESENTATION)

1. Every person employed by the Veterans
Administration has a responsibility to
conserve human and material re sources.
Each one is concerned to some degree
with--

a. the safety of patients and benefi-
ciaries,

b. the safety of the public visiting VA
premises,

c. the safety of employees, and

d. the conservation of property.

2. The basic administrative framework- -
such as

the authority,

standards,

requirements,

incentives

to assist all of us in carrying o.tt this
responsibility is established by the
Administrator, our Chief Department
Directors, and their staffs in Central
Office.

a. Some examples of minimum safety
and fire protection standards and
requirements which Central Office
has set are:

(1) New VA hospitals shall be of
fire-resistive construction.

(2) VA will provide necessary per-
sonal protective equipment.

(3) All employees will be trained in
the operation of the fire warning
and alarm system.

(4) The station will inspect all areas
for detection of accident and fire
hazards.



A:

What are some other basic safety and
fire protection standards set VA-wide
or Department-wide?

[Any of the items numbered (5) through
(10) and any other standards or re-
quirements given in MP-3, Part III, and
its supplements.] Get 4 or 5 additional
examples (from the list or the Manual)
from the group.

'")

(5) If adequate outside fire fighting
services are not available, the
station will lave its own VA fire
department.

Appropriate first-aid fire ex-
tinguishers will be located
throughout all buildings.

Smoking will not be permitted in
rooms where oxygen is being
administered.

Electrical equipment, appli-
ances, and wiring will be kept
in safe operating condition.

Work methods and operating pro-
cedures will be adopted to assure
that personnel will not be ex-
posed unnecessarily to accident
or occupational health hazards.

(10) Bedfast patients and domiciliary
members in VA hospitals and
domiciliaries will not be per-
mitted to smoke in bed except
when attended.

b. Two incentives, in the form of awards,
have been established by Central
Office;

(1) The Administrator's Annual
Safety Award for stations which
achieve certain standards in fre -
quency and severity of disabling
injuries. In 1958, 109 stations
received the Administrator's
Annual Safety Award.

(2) The Administrator's Special
Safety Award for one field station
in each Department which
achieves c e r t a in additional
standards in such things as its
fire record, motor vehicle ac-
cidents, disaster relief and civil
defense activities. In 1958, these
stations won the Administrator's
Special Safety Award:

VA Center, St. Paul (DI)

VAH, Columbia, S. C. (DMS)

VARO, Cleveland (DVB)

c. This administrative framework,
which we have just touched on briefly,
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Put on the BB: "LOCALLY, ASSISTANCE
IN SAFETY AND FIRE PROTECTION IS
AVAILABLE TO YOU FROM:"

Put boxed material on the BB.

Q: How can your higher level supervisors
assist you?

is intended to help you - -and every-
one else in the VA - -to carry out our
safety and fire protection respcimi-
bilitie s.

3. The administrative
important, but also of
the people available tl
with your safety and
job.

a.

framework is
importance are
you to help you
fire protection

between

Manager and each supervisor
between him and you can assist
you--
by--

providing strong leadership to
the programguiding, encour-
aging, assisting--showing un-
mistakable interest.

A: [Items (1) through (4) on the right. ] (1)
Supply any not mentioned by the group.
Many mentioned which are not listed may
be perfectly acceptable.

(2)

(3)

(4)

Put boxed material on the BB.

Q: How can your Safety and Fire Pro-
tection Officer assist you?

A: [Items (1) through (5) on the right.]
Supply any not mentioned by the group.
Many mentioned which are not listed may
be perfectly acceptable.

Put boxed material on the BB.
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letting you know what the sta-
tion's standards and require-
ments are.

seeing that you are trained in
your safety and fire protection
responsibilities.

seeing that there is no unneces-
sary delay when you report
safety and fire protection prob-
lems which are beyond your
authority for action.

b. I Your Safety and Fire Protection
Officer I can assist you--

by--

(1) spearheading the station safety
and fire protection programs.

(2) supplying advice, particularly on
corrective actions--correcting
unsafe conditions and unsafe acts.

(3)

(4)

"going to bat" for you in getting
action on justifiAble safety and
fire protection requests.

suggesting training materials and
aids which you can use in de-
veloping safety consciousness in
your employees and motivating
them to adopt safe practices.

(5) assisting you in the investigation
of accidents and fires and analy-
sis of causes.

c. LThe employees you supervise I can
also help.

(1) Besides applying all established
safe practices and reporting



Q: What special safety and fire protection
assignments can individual employees
you supervise take on?

A: [Items (a) through (c) on the right.]
Supply any not mentioned by the group.
Many mentioned which are not listed
may be perfectly acceptable.

Put on BB: "SAFETY IS AN INTEGRAL
PART OF SUPERVISION."
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(2)

(3)

unsafe conditions or practices
to you, as all employees are
expected to do, and

cooperating wholeheartedly in
the safety and fire protection
program and in any meetings you
may hold,

they can take on special safety
assignments at your specific re-
quest, such as --
(a) making regular safety and

fire protection inspections of
specific things or specific
areas.

(b) instructing new employees in
the proper use of safety
devices and personal pro-
tective equipment.

(c) keeping accident records.

4. Before we leave this brief discussion
on assistance, we should give some
attention to the assistance you as a
supervisor can give to the total pro-
gram of safety an-a-Me protection.

a. There are at least three ways you
can help. They are:
(1) assistance you can give to super-

visors above you.
(2) assistance you can give your-

self.
(3) assistance you can give those

you supervise.

b. What we have to suggest is not re-
lated to specific aspects of safety
and fire protection but rather to
the program as a whole.

c. You can assist supervisors above
you, both here and in Central Office,
by keeping your immediate super-
visor posted and letting him know:
(1) how well the administrative

framework - -the standards, re-
quirements, etc.--of the agency
and of this station are working
out.

(2) how things can be improved.

d. You can assist yourself by develop-
ing a particular way of viewing your
safety and fire protection job. And
that way is to view safety and fire
protection as an integral part of
supervision--not as a separate pro-
gram, not as a separate compartment,
separately planned, financed, and
carried out.
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(1) We don't set out to develop safe
methods for doing a job; we set
out to develop efficient methods,
and one of the factors we con-
sider is safety.

(2) We don't set out to train our em-
ployees in safe practices; we set
out to train them in the best way
to do each of their tasks, and one
of the factors we consider is
safety.

(3) Safety is not one of the things ycu
do; safety is part of everything
you do.

e. You can assist your employees--

(1) in their responsibility for apply-
ing all established safe practices

(a) being sure they are informed
of all established safe prac-
tices, and

(b) showing them how to apply
them;

(c) seeing that they do apply
them- -c or re cting, praising,
etc.

(2) in their responsibility for re-
porting u n safe conditions or
practices by:

(a) taking pr ompt action on their
reports, and

(b) letting them know what you've
done.

(SUMMARY)

1. You don't carry the responsibility for
safety and fire protection without help- -
far. from it.

2. The agency as a whole has specific
standards and requirements designed
to conserve.. human and material re-
sources through safety and fire protec-
tion.

3. Here on this station you receive help
from--
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a. Supervisors above you, including
your Manager,

b. The Safety and Fire Protection Of-
ficer, and

c. Your employees.



4. You are also encouraged to give as-
sistance to the total program by --

a. sending information up the line,

b. accepting your own responsibility
for safety and fire protection as
an integral part of supervision, and

c. informing, training, and reporting
to your employees.

B. Part Two (second hour)

What to do What to say

(INTRODUCTION)

Erase the blackboard.

1. You have participated in five hours of
group training and a certain amount of
additional time on your own to get- -

a. an understanding of what causes ac-
cidents and fires,

b. a better acquaintance with your su-
pervisory role in safety and fire
protection, and

c. some concrete suggestions on how to
carry out your safety and fire pro-
tection responsibilities.

2. The value of this experience can be
measured only by what you do as a re-
sult of this investment in time and
energy--by how your behavior changes
and how you influence your employees.

3. But before "doing" comes "knowing."
You must know before you can do.

4. To help you discover what you know about
some of the things we set out to teach
you, we have developed a short objec-
tive-type quiz -- 15 multiple-choice ques-
tions which touch on the main points of
the course.

5. We expect the quiz and the discussion
of the answers afterwards to serve as a
summary of the course.

(PRESENTATION)

Distribute Handout III-A, "Quiz for Super- 1. Here is the quiz.
visors on Safety and Fire Protection."

a. Circle the letter in front of the one
best answer.

b. Do not put your name on the paper.

(1) We do not want to check up on
you or record your scores as
individuals;
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Allow enough time for everyone to finish
the quiz. This should take 8 or 10 minutes.
After 10 minutes, check to see if anyone
has not finished. If so, allow more time;
check with these people again later.

Read the question.

Q: Which is the best answer?
A: "d. smoking and matches."

Q: Of the fires caused by smoking and
matches, most were due to what single
unsafe act?

A: Smoking in bed.

Q: Under what conditions may patients
smoke in bed?

A: Patients may smoke in bed only if
bedfast and only when attended.

Read the question.

Q: Which is the best answer?
A: "a. the hazard."

Q: What are the three kinds
A: The unsafe condition, the

and the two in combination.

Q: Do personal faults lead to
ditions or unsafe acts?

A: Both.

Read the question.
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of hazards?
unsafe act,

unsafe con-

(2)

(3)

We do, however, want some in-
dication of what you as a group
know about the things we wanted
you to learn.

So we shall take up the papers at
the end of the meeting.

2. Let's discuss the answers.

Question 1. Nearly three-fourths of the
fires in the VA are caused by--

a. electricity.
b. fires in waste baskets.
c. lighted cigarettes.
d. smoking and matches.

Question 2. The major point of attack
in accident prevention is--

a. the hazard.
b. the accident.
c. the injury.
d. the personal fault.

Question 3. In the interest of prompt
evacuation in case of fire, you as a
supervisor should follow certain prac-
tices. Which of the following is not a
good fire protection practice?
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a. Keep exit routes in your work
area clear..

b. Insure that your employees know
what to do when the fi2e alarm
sounds.



Q: Which is not a good fire protection
practice ?

A: "d. Keep fire doors at stairway en-
closures open at all times."

Q:
A:

Why is this not a good practice?
Fire doors at stairway enclosures are
to prev4mt the upward spread of smoke,
hot gaF rs, and fire and therefore should
be kept closed.

Read the question.

Q: Which would you classify as an acci-
dent?

A: "c. fire."
Q: How would you classify the other three?
A: All as injuries.

Q: Why is it important to distinguish be-
tween an accident and an injury?

A: Knowing what the injury is will not be
helpful in determining the cause of the
accident; only the accident itself can
lead us to the cause.

Read the question.

Q: Which is most acceptable?
A: "c. Fire doors should notbe obstructed

or wedged open. Stairway enclosure
doors should always be closed."

Q: -What's wrong with a?
A: Smoke barrier doors and room doors

need be closed only at the time of fire.

of P

c. Insure that your employees react
promptly when the fire alarm
sounds.

d. Keep fire doors at stairway en-
closures open at all times.

Question 4. Considering the accident
sequence, which of the following would
you properly classify as an accident?

a.
b.
c.
d.

sprain
bruise
tire
burn

Question 5. Which of the following is the
most acceptable statement on what to do
about doors in limiting the spread of
fire?
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a. All doors should be kept closed at
all times.

b. Stairway enclosure doors, smoke
barrier doors, and room doors
should be kept closed at all times.

c. Fire doors should not be ob-
structed or wedged open. Stairway
enclosure doors should always be
closed.

d. All fire exit doors, smoke barrier
doors and room doors should be
closed.
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a
Q: What'd wrong with b?
A: Smoke barrier doors and room doors

need be closed only at the time of fire.

Q: What's wrong with d?
A: Certain fire exit doors can't be closed,

as they are necessary for evacuation.

Read the question.

Q: Which of these is not proper for your
Safety and Fire Protection Officer to do?

A: "c. preparing SF 92."

Q: What is SF 92?
A: Supervisor's Report of Accident.

Read the question.

Q: What do we use on a fire in live electri-
cal equipment?

A: "b. carbon-dioxide."

Q: What class is fire in live electrical
equipment?

A: Class C.

Q: Why shouldn't any of the other three
types be used?

A: Their charge is a conductor of electric-
ity. We must use a non-conductor.

Read the cl,_!stion.

Q: Which can you do most to further?
A: "b. fire prevention."
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Question 6. Your Safety and Fire Pro-
tection Officer can be of help to you in
many ways. Which of the following is not
a proper activity for him to perform?

a. advising you on corrective action
which may be taken to eliminate an
unsafe condition.

b. supporting your request for justi-
fiable safety equipment.

c. preparing SF 92.
d. suggesting materials for use in

employee safety meetings.

Question 7. Which of the following types
of fire extinguishers may successfully
be used on a fire in live electrical
equipment?

a. soda-acid.
b. carbon-dioxide.
c. water pump.
d. foam.

Question 8. You as a supervisor can do
most to further which of the following
fundamental principles of fire protec-
tion?

a. prompt discovery, giving the
alarm, and extinguishing of fire.

b. fire prevention.
c. limiting the spread of fire.
d. adequate provision for evacuation.



Q: Over what two elements can you exert
control in the prevention of fire?

A: Heat and fuel.

Q: Why not oxygen?
A: It's ever-present in the air.

Read the question without the answers.

Q: Which is the best answer?
A: "b. Go to the scene of the accident.

See that the injured gets medical
care.
Notify your safety officer.
Get identifying information.

Q: Why get identifying information; won't
the safety officer do it when he arrives?

A: Reporting accidents is a supervisory
responsibility.

Q: What's the fifth step?
A: Find the immediate cause.

Read the question.

Q:

A:

Q:

A:

Which does have primarily an advisory
role?
"d. the safety and fire protection com-
mittee.°'
Who has primarily an advisory and
stimulative role?
The safety and fire protection officer.

Question 9. When an accident strikes,
which of the following would be the best
first four steps to take? Consider both
what you would do and the sequence in
which you would do it.

a. Go to the scene of the accident.
Notify your safety officer.
Find the immediate cause.
Get identifying information.

b. Go to the scene of the accident.
See that the injured gets medical
care.
Notify your safety officer.
Get identifying information.

c. Go to the scene of the accident.
See that the injured gets medical
care.
Notify your safety officer.
Find the immediate cause.

d. Go to the scene of the accident.
Notify your safety officer.
See that the injured gets medical
care.
Get identifying information.

Question 10. Which of the following has
primarily an advisory rule in safety
and fire protection?

a. the Manager.
b. the station's first-aid fire fight-

ing organization.
c. the employee.
d. the safety and fire prof-action

committee.-
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Read the question.

Q: What is the key?
A: "c. finding the cause of the accident."

Q: Why would not one of the other answers
be correct since each is a thoroughly
acceptable thing to do?

A: None of them is the key. The cause must
be found before you can know what cor-
rective action is appropriate, what train-
ing is needed, and whether or not protec -
tive equipment is needed.

Read the question.

Q: Which is the best answer?
A: "c. grease disposal can."

Q: Why would you not use soda-acid on a
grease fire?

A: Its charge could spread the fire;
It would not extinguish the fire.

Q: What kind would you use?
A: Dry chemical, carbon-dioxide, or foam.

Read the question.

Q:
A:

Q:

A:

44

WhLt is the best answer?
"b. 'seeing that the injured gets medical
care."

How does reporting the accident com-
pletely and promptly help?
Part of the report itself provides for the
supervisor to state what he has done to
correct conditions causing the accident,

Question 11. Once an accident has oc-
curred-, the key to prevention of similar
accidents is--

a. taking appropriate corrective ac-

b. tcioonducting a training course in
safety.

c. finding the cause of the accident.
d. providing personal protective

equipment.

Question 12. You would not use a soda-
acid fire extinguisher on fire in which of
the following--

a.
b.
c.
d.

waste paper basket.
bed clothes.
grease disposal can.
forms and publications storage
room.

Question 13. Which of the following is
likely to make the least contribution in
preventing accidents?

a. reporting the accident completely
and promptly.

b. seeing that the injured gets med-
ical care.

c. investigating the accident thor-
oughly.

d. enforcing safety regulations.



what remains to be done and why. Also
the report helps station management in
preventing similar accidents elsewhere
on the station.

Q: How does investigating the accident
thoroughly help?

A: It gets at the causes, which are neces-
sary to determine before corrective
action can be taken.

Q: How does enforcing safety regulations
help?

A: It helps to insure that unsafe acts are
not committed.

Read the question.

Q: Which is the best answer ?
A: "b. enforce smoking regulations."

Q: What are the smoking r e gul a t i on s of
this station?

A: [To be supplied locally.]

Read the question.

Q:
A:

Which would not?
"d. Report all unsafe conditions and
fire hazards to higher authority for ac-
tion."

Q: Why not?
A: Some of them you can correct yourself.

Q: Are there any questions on any of the
items we discussed?

34 :36

Question 14. Considering the major
cause of fire in the VA, which of the
following is the most important thing
you as a supervisor can do to control
heat in the prevention of fire?

a. insure that areas where flamma-
bles are stored carry the neces-
sary "no smoking" signs and
warnings.

b. enforce smoking regulations.
c. report worn, broken, frayed elec-

tric wire cove rings; loose
sockets, faulty plugs; broken or
missing switch plates.

d. eliminate the storage of oily,
greasy, paint-spotted rags, work
clothes, or paper in dark, un-
ventilated places.

Question 15. Which of the following would
not be a proper safety and fire protection
maxim for supervisors?

a. Eliminate the unsafe condition and
the unsafe act.

b. Safety is an integral part of
supervision.

c. Set a good safety example.
d. Report all unsafe conditions and

fire hazards to higher authority
for action.

3. That concludes the quiz.
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a. Count the number of questions you
did not answer correctly and write
the number missed on the back of the
last sheet. Be sure you have marked
your incorrect answers.

b. Turn in your paper.

4. In concluding the course, I would like
only to say that I hope we have learned a
little more than we knew before above' --

a. what causes accidents and fires,
b. what the supervisor's role is in

safety and fire protection, and
c. how to carry out your re sponsibi/ ties

for safety and fire protection,

and that we actually put to use whit we
have learned.

04,!.c) e



Appendix A

BLACKBOARD WORK

For the convenience of the instructor, the completed blackboard work for each of
the three sessions is illustrated here. The instructor's preparation for giving each
session should include a "dry-run" of writing the items on the blackboard he will use
during the sessions. This practice will help the instructor to gauge the size of writing to
use and the most advantageous spacing and placement of the items.

Writing on the blackboard during a training session may take quite a bit of training
time. Yet, to complete the blackboard work in advance of the meeting and have it all
before the group from the start of the session is obviously out of the question. Some other
alternatives, though, can be used to save time:

a. In advance of the session, write all of the items on a large, stiff paper board
and cover each item with an individual strip of paper affixed so that it can be pulled off
when the item is called for.

b. Instead of blackboard and chalk, use a chart pad and heavy crayon, with which
writing can perhaps be done more rapidly.

c. Make flannel-board cutouts of each of the blackboard items and use': a flannel
board instead of the blackboard.

d. For each session, make a set of hinged overlaying transparencies (simply
use a grease pencil on sheets of acetate or type over carbon paper on the acetate) of the
blackboard items, and use an overhead projector.
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The completed blackboard work for Session One should look like this

AGCIPENT PREVENT/OW-
10 AVOID HUMAN SuPFERING
TO AVOIO ECONOMIC LOSS

PR1NciPLE'$ ,C)F',ACciOENT PREvENTION

A- AAA-45C A/1..4

14-'

KEVENT/N& ACclIDENTS
I. ELirlit4Ai'N''0NSAFE
.2. ELIMINATE oNsP±rE ACTS

Q
cAsLcA. cLz ate.

3. INvETIGATE ACC aNrs
4. RelotaT AcctoEt4r.s ComPLETELY g pitomPTLY.

48
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The completed blackboard work flr Session Two should look like this:

Fi RE Pao-rc-ri-oN
CVINCI RFS oF FIRE Pi2orEcnoN

I. FIRE PRE-vEN-rioN
c.cryx c_coc

2. Paot,4?-ro DI coyeay, Giving"- THE
ANO EX-rieJ-60iSHING'

Anevvyft_ ta.A-ora.
431. u

ce:^3-kt44-1-= crx..c_st____:.

,CADIALc

FUZE Przaqc-rioN ,

PRINcipkEs OF Fira PROTECT1w4

3. i-imirtNG THE' sPi2.Ept-o OF FiRE
16v-our - to az car<7.-u.x ciere-t4

-0-0- c-erv.ce".1ritA

01) ttriwk-L,ara.

Awcutia_ _A/v-4r

ADEQUATE PROVISION Fog EvAcuArioN
tcr-L4J-c.tAntt.h.oAm.csitekA,

14/147-0.%41
12A+

d
--(41

rut, r tn



The completed blackboard work for Session Three should look like this:

LOCALLY, ASS IrSTAisICE IS A.VAILABLE To
FROM:
-11- .0-o-c-4.-

I

P-R.V.A-matt.w

6.auft..

cr-watLft,

SAFETY 15 AN INTgGRAL PART of

SVPERViSloN
. :

6
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Appendix B

CHARTS

On the foll-)wing 14 pages are illustrations of the 21-by-32-inch charts which are used
in sessions one and two.

THE

11 /04417

SEQUENCE

CHART NO.I-I

51
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iNI/Le/TANCE AND
SOC/AL ENVIRONMENT

e

__t

PHYSICAL ABILITIES

EYESIGHT

- HEARING

- MUSCULAR STRENGTH
AND COORDINATION

- CONDITION OF HEART,
LUNGS, OTHER ORGANS

MENTAL ABILITIES

- REACTION TIME

- ABILITY TO REMEMBER

- ABILITY TO REASON

52

TEMPERAMENT

- EMOTIONAL STABILITY

- CURIOSITY

- FLEXIBILITY

OUTSIDE INFLUENCES

- HOME

- SCHOOL

- JOB
- CHURCH

- COMMUNITY

/.1. .1 :3

CHART NO. X-2



PERSONAL FAULTS
1.4

Li.

vs)

RECKLESAESS TEMPER

INDIFFERENCE EXCITABILITY

INATTENTION

HOSTILITY

LAZINESS

STUBBORNNESS

INCONSIDERATENESS

CHART NO.1-3



THE HAZARD

-.011ima
laurx.smota

_." str issilillIS .I
111"1:-.- aavi...awn

Jill IMMI WWI 1
MIMI NM 1Il J

1111111. '''''
NWft...,

..

4:1::soommo:7::::'''''' WE/ `%/11:11::
'''' 110, -IV

MMMMM0

THE UNSAFE CONDITION

THE UNSAFE ACT

THE UNSAFE CONDITION
AND THE UNSAFE ACT

CHART NO. Z -4
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THE ACC/PENT

z

FALLS

STRUCK BY A
FALLING OBJECT
SLIPS
SLIDES

STRIKING AGAINST

CAUGHT IN
OR BETWEEN
FIRES

`,OLLISIONS

OVEREXERTION



THE INJURY

....la mm
,a1111N*-

4111SINE- '

.Nommiali..
/11111Me ti..-_. 'Ulm a.m.-

MI6 IC sok tliillulimoor ...15 OOOOO

I or ANNUM.
1111111111111' 111111e11U
nimiummuseimitalsum, -......... ,

115.1 -,--
Vilci -.AVM O
MIN. -- MMMMM M. .

II1I ...smay -

lariat.
'NU

1.111.11
If r"

....=111.
IMAM

CUTS

BRUISES

FRACTURES

SPRAINS

56

STRAINS

FATALITIES

c BURNS

CHART NO.
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A SERIES Of EVENTS

fir
11 raw

No.

CUP.
III MOW

NI
MN.%NMIOW

IF41"" ws..ma.
mill OW'

. 1111,
41.

IOW An/ IP.awn.
VII "NI

411

3445

C
4011I yip
go.

low
411/

CHART NO, I-8



0)02I-C
C

U



NE Pow- 01 ATTACK

110.

dr kki
ZiC

THE UNSAFE
CONDITION

THE UNSAFE ACT .71

THE UNSAFE CONDITION `II

AND THE UNSAFE ACT



NUMBER 01 VES OREM
NUMBER
1,600

1,400

1,20n F

DURING THE LAST FIVE YEARS

1,581 FIRES

1,507 FIRES

1,166 FIRES

L000
41,tb' FIRES

800

0

932 FIRES

1955 1956 1957 1958 1959

63 PEOPLE WIRE BURNED IN 01 IN 1959
CHART NO.II- I
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THE Cl/ENSTRY Of PRE
FIRE BURNS BECAUSE THERE ARE

THREE ELEK .:NTS PRESENT...

FUEL

HEAT

OXYGEN

FIRE IS NOT POSST' E iiITHOUT FUEL

FIRE IS NOT POSSIBLE WITHOUT HEAT

OXYGEN

FIRE IS NOT POSSIBLE WITHOUT OXYGEN

345-3

CHART NO. /C-2



CAUSES OF VA FIRES
CALENDAR YEAR 1959

SMOKING AND
MATCHES

75.4 °A
ELECTRICAL AND

ALL OTHER

24.6%



FIRE EXTINGUISHER FACTS

CLASS A
(Wood,

Po PI,,
textiles,

arc.)

Watts solution
of bicarbonate
of soda and
sulfnic ccid.

nurn
over

PUMP
TANK

GAS

CARTRIDGE

CLASS A
("Loaded stream"

model is also
good on Class B)

CLASS A
and

CLASS B
(Oil, gasoline,

paint, grease, *sc.)

CLASS B
and

CLASS C

(List electrical
equipment.)

NOTE: If nothing

she is avails:0Mo,

these extinguishers

nosy have soma

*Ned on small

Class A fires,

Plain

water

Water and
cartridge of

carbon dioxide

Pump by
hand

Turn over
and bump

Water solution
of aluminum
sulfate and
bicarbonate

of node

Carbon
dioxide

Turn

Over

Pull pin
and omen

valve

30 to 40
feet

50 to 55
seconds

2

DANGER. Do not

use these

v/4.4.1,f base

erting.4shers

on ishschwel

6 to 11

feet

about k2
seconds

(1515 .1go)

Carbon tetrochiorido
and other chemicals.

CAUTION: Avoid
breathing vapors
from .: tsnguisho,
especially in small,

closed Moms.

Bicarbonate of
soda with otli
dry chemicals

and cartridge of
carbon dioxide

Turn handle,
then pump
by hand

20 to 30
feet

40 to 45
seconds

aai

THREE TYPES

Pull pin or collar, than
1. Open valve, or
2. Press lever, or
3. Turn over I bump,
then squeese natal..

About 14
Met

22 to 25
seconds
3515....)

k 11
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Appendix C

HANDOUTS

On the following 16 pages are copies of the 13 handouts used in the three sessions.
SF 9Z, "Supervisor's Report of J-Lccident, should be available at the station. Handout
No. II-E, "When the Fire Alarm Sounds--," is incomplete. It is to be completed, based
on local procedures and the station fire bill, and reproduced locally.

65
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Veterans Administration Training for Supervisors in Safety and Fire Protection

UNSAFE CONDITIONS TO LOOK FOR

Broken or worn floor coverings

water, other liquids, and debris on
the floor

Absence of necessary safety devices
equipment

Supplies and materials stored in inacces-
sible places

Telephone wires and other electric wires
in walk areas

on Furniture and equipment in need of repair

Unsafe storage of materials or tools

Interference with free swinging of doors

Windows difficult to open and close

Cluttered window sills

Inadequate illumination

Inadequate ventilation

Need for warning signs in hazardous areas

Supplies and materials stacked improperly

Need to barricade unsafe areas

Insecure pictures, mirrors, fans, lighting
fixtures

Piling of papers and files on top of book
ases, filing cabinets, etc.

Too)a and acces sories ac cessible to patients

Matches, smoking materials accessible to
patients to whom they are restricted.

Lack of observance of special safety pre-
cautions in areas where conditions are a
special hazard, such as where X-ray
equipment and radioisotopes are used.

Inadequate labelling of solvents andpoison-
ous liquids

- CIRCLE those items which you should look for in your own work area.

- ADD other items (not listed) peculiar to your own work area which you should look for:

Handout No. I-B
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Veterans Administration Training for Supervisors in Safety and Fire Protection

WHEN AN ACCIDENT STRIKES- -

1. Go to the scene of the accident.

Z. See that the injured gets medical care.

3. Notify your safety officer.

4. Get identifying information- -

a. Who?

b. When?

c. Where?

d. What?

e. Why?

5. Find the immediate cause.

6. Follow back to the indirect cause.

7. Estimate injury to people and damage to materials
and equipment.

8. List the necessary action to remove the cause.

9. Follow through.

4-,, If 4.7-i

Handout No. I-C



SF 92, SUPERVISOR'S REPORT OF A.U....IDENT
(front)

On the back of the form are instructions for compleing the six sections and an
illustration of the form properly completed.

o
? BPROMULGATED DEC. TStandard

Pom VI
Y SUPERVISOR'S REPORT OF ACCIDENT

BUREAU OF BUDGET'
CIRCULAR

THE
A-5 REY. DO NOT USE FOR MOTOR VEHICLE OR AIRCRAFT ACCIDENT

(See Instructions on Back. Use Additional Sheets if Necessary)

0Z
g E t,G E
vs ....,

CO

la. TO: (Appropriate lieadquarters)
ACCIDENT OCCURRED IN DO NOT

ESE

CODEC. FROM: (Reporting Dept. etc., and location-Include town and Meteor loreigncountry) GoLTERNMENT
ORAATION

5::.,-IR.acTo55

a
41
CC
cc0000
I-Zim z
0 ,,:,

ft . P0
''''r 54.1,.: ,.. -

.52 n
Y 2 t2'a t

3 r'0S a=
a

4
e
IX,

S

...=

3. DATE OF ACCIDENT 4. TIME

.

5. EXACT LOCATION OF ACCIDENT

6. DESCRIPTION BY INJURED PCRYTN. IF PROPERTY DAMAGE ONLY. BY PERSONS MOST CLOSELY ASSOCIATED WITH ACCIDENT (Tali Else complete
story of what happened; no signature reauired.)

7. DESCRIPTION BY RESPONs:3LE SUFENVISOR -CIVILIAN OR MILITARY (What led up to the accident, how did accident actual(' AappenY
Explain if anything was wrong with .ovipment, material, or layout and what was doss. wrong. Be .pacific.)

B. WHAT ACTUALLY HAS BEEN LONE TO CORRECT CONDITIONS CAUSING THE AC-.1( ONT?

9. WHAT REMAINS TO BE DONE TO CORRECT SUCH CONDITIONS AND WHY?

45E
1...
At0
a
mi
5-
Z
41

= M'
0

S ,=
f, ' '..., -

Lu
=
mi0a
54.

'Z'0"

ION. INJURY TO: (Check one)
lob- PROBABLE DISABILITY

(Check one)
'° ESTIMATED DAMAGE TO PROPERTY OR

EQUIPMENT Via in one or snore)REPORTING AGENCY

(I) MILITARY
PERSONNEL

(2) CIVILIAN (I) oxITRACTOR (I) DEATH (a) TEMPORARY
To7AL

(I) REPORTING AGENCY I
(E) LONTRAcI045

OTHER (0) PERMANENT
TOTAL

(5) TEMPORARY
PARTIAL

(0 OTHER MOW.
AGENCY

I
(5) OTHER FEDERAL AGENCY I

TyrisoNtax
(5) NONFEDERAL PEFTSCR

(I) PERNMENT
PARTIAL

(6) MIST MD (5) HOPI 5

Contractor a reporting agency
II. DESCRIPTION OF PROPERTY OR EQUIPMENT DAMAGED

12. OWNERSHIP OF PROPERTY OR EQUIPMENT DAMAGED (Name and home add...)

IS. NAME AND HOME ADDRESS OF INJURED 14. SEX

116.

BADGE OR SERVICE NO.

115. AGE

IL REGULAR OCCUPATION OF INJURED II. OFFICIAL ASSIGNMENT AT TIME OF ACCIDENT

19. NATURE OF PIJURY AND PART OF BODY INVOLVED 29. DATE INJURED STOPPED WORK I E:. DATE INJURED RETURNED TO
WORK

in
mi

'.... .'
Lu=
P.An

22. NAMES AND ADDRESSES OF WITNESSES

>O. . 0
CSD

ILL..CA.

23. DATE TITLE (Civilian or military) SIGNATURE OF SUPERVISOR

I-.z
5 '4

41 2

k. 3
w Z °

mC

U. COMMENTS ON ADEQUACY OF CORRECTIVE ACTION TAKEN,ORPULtNED, TICLUDZCi PROGRESS ON PENDING ACTIONS.

25. DATE TITLE (Civilian or military) SIGNATURE OF REVIEWING OFFICUU...,

16.-G40714
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Veterans Administration Training for Supervisors in Safety and Fire Protection

PREVENTING ACCIDENTS

Supervisors can prevent accidents by taking the following actions:

I. ELIMINATE UNSAFE CONDITIONS

- Conduct periodic safety inspections.

- Ask your employees to watch for unsafe conditions.

Correct those conditions which you can correet--those

o For which you have the authority to correct, and

o Which you can correct without hazard to Yourself or others

Report ail others to higher authority.

2. ELIMINATE UNSAFE ACTS

Assign employees to jobs they are qualified to Perform.

o Include special physical requirements in the position description.,

o Mention them again in the "Remarks" space of the SF 52, "Request for
Personnel Action.''

o Do not assign tasks to employees who are not physically or mentally able
to perform them.

Provide for personal protective equipment and enforce its use.

Instruct employees in the safe way to do thei:' Work- -

o When he first repotts as a new employee-

o Throughout his service with you when methods, procedures, machines, tools,
or equipment change.

Check regularly to see if employees are using Proper and safe methods

Take appropriate corrective action at once if they are not.

Set a good safety example.

3. INVESTIGATE ACCIDENTS THOROUGHLY.

4. REPORT ACCIDENTS COMPLETELY AND PROMPTLY,

70
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Veterans Administration Training for Supervisors in Safety and Fire Protection

FIRE EXTINGUISHER FACTS
TYPE

EXTINGUI

SODA-ACID

PUMP
'TANK

GAS

CARTRIDGE

FOAM

CARBON
DIOXIDE

VAPORIZING
LIQUID

DRY

CHEMICAL

F.
HER

FOR WHAY ,-,
KINDS OF FIRE CONTENTS.., HOW,

TO START
RANGE AND
DURATION

11:_.

li

.,,,,-

All

All

"cg
J ,.-.

-

CLASS A

(Wood,
Paper,

textiles,
etc.)

Water solution
of bicarbonate
of soda and
sulfuric acid.

Turn
over.

30 to 40
feet

50 to 55
seconds

(2% gallon va)

DANGER: Do not

use these

water base

extinguishers

on electrical

fires.

Plain
water

Pump by
hand

CLASS A
("Loaded stream"

model is also
good on Class B)

W aer anandt
cartridge of

carbon dioxide

Turn over
and bump

CLASS A
and

CLASS B
(Oil, gasoline,

point, grease, WO

Water solution
of aluminum
sulfate and
bicarbonate

of soda

Tum
OVIlf

CLASS B
and

CLASS C -

(Live electrical
equipment.)

NOTE: If nothing
else is available,

these extinguishers

may hays some

effect on small

Class A fires.

Carbon

dioxide
Pull pin

and open
valve

6 to 11

lest

about 42
seconds

as lb. size)

Carbon tetrachloride
and other chemicals.

CAPTION: Avoid
breathing vapors
from extingaithori
especially in small,

closed Omer.

Turn handle,
t hen pump

by hand

20 to 30
lest

40 to 45
saconds

(II quart Ow)

Bicarbonate of
soda with other
dry chemicals

and cartridge of
carbon dioxide

THREE TYPES

Pull pin or collar, then:
1. Open valve, or

'never,2. Press 'r, or
3. Turn over; bump,
then owners nozzle.

About 14
feet

2 to 25
seconds

MI lb. q»)

C111, MO II-

Handout No. I-s
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Veterans Administration Training for Supervisors in Safety and Fire Protection

NIMBEROINES /1/171E

NUMBER
1,600

1,400

1,200

1,000

800

0

DURING THE LAST FIVE YEARS

1,581 FIRES

1,507 FIRES

53 people
were BURNED

in VA in
1 9 5 9 !

1955 1956 1957 1958 1959

,53 PEOPLE IVERE BURNED /N VA IN 1959

6/163
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Veterans Administration Training for Supervisors in Safety and Fire Protection

7111 CENSTRY Of HAT
FIRE BURNS BECAUSE THERE ARE

THREE ELEMENTS PRESENT...

FUEL

HEAT

OXYGEN

FIRE IS NOT POSSIBLE WITHOUT FUEL

FIRE IS NOT POSSIBLE WITHOUT HEAT

FIRE IS NOT POSSIBLE WITHOUT OXYGEN

Handout No.
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Veterans Administration Training for Supervisors in Safety and Fire Protection

CAUSES OF VA A/RES
CALENDAR YEAR 1959

SMOKING AND
MATCHES

75.4 %
ELECTRICAL AND

ALL OTHER

24.6 °A

'14

Handout No. II-C



Veterans Administration Training for Supervisors in Safety and Fire Protection

FIRE PREVENTIONSome Things YOU Can Do

You can help CONTROL FUEL.

Fire is not possible without fuel. To help control fuel you can:

- Practice good housekeeping.
Require the prompt and proper disposal of waste paper, trash.

- Obtain metal containers with snug covers for collecting easily
such as cartons, wrapping material, used paper cups

- Properly store volatile flammable liquids, such as gasoline.
paint, and other combustible materials such as matches
stocks of paper

Substitute non - hazardous materials for hazardous ones wher
approved typewriter cleaning flrid for alcohol.

Keep combustible stocks at a minimum.

You can help CONTROL HEAT.

wood shavings. etc.
combustible waste,

alcohol. ether, and
bottled gases, and

e possible, such as

Fire is not possible without heat. To help control neat and thus prevent ignition, you can:

- Enforce smoking regulations.
- Set a good example in your smoking habits.
- Insure that areas where flammables are stored, used or disposed of carry the

necessary "no smoking" signs and warnings.
Eliminate the storage of --

o Oily ?ags in dark, unventilated corners or closets.
o Work clothes liberally spotted with oil, grease, or paint in unventilated

lockers.
o Bundles of gaper in quantity and spotted with oil or paint.

Report worn, broken, frayed electric wire coverings; loose sockets, faulty plugs;
broken or missing switch plates.

Order replacements for faulty electrical equipment and fixtures.

REMEMBER, KEEP COMBUSTIBLE MATERIAL AWAY FROM SOURCES OF IGNITION!

3466

Handout No. II-D
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'eterans Administration Training for Supervisors in Safety and Fire Protection

WHEN THE FIRE ALARM SOUNDS--

Will YOU and YOUR EMPLOYEES be Ready?

o Have you kept the exit routes in your work area clear?

o Do YOU know and do YOUR EMPLOYEES know the sound of the fire alarm?

[Insert a description of the fire alarm sound at your station-]

o Do YOU know what to do when the fire alarm sounds? Do YOUR EMPLOYEES know?

[Insert the instructions for your station. such as "Close windows. Disconnect electri-
cal equipment. Leave lights on, etc.")

o Do YOU know where to go when the fire alarm sounds? Do YOUR EMPLOYEES know?

[Insert the instructions for your station.]

o Are the fire exit doors near your work area clear at all times?

o When did YOU last participate in a fire exit drill?

(To be ci rnpleted, based on local procedures and the station fire bill, and reproduced locally)

76
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Veterans Administration Training for Supervisors in Safety and Fire Protection

THE ORGANIZATION FOR SAFETY AND FIRE PROTECTION AT A VA FIELD STATION

"Every level of management in VA is responsible for the prevention of accidents and
injuries, including occupational disease, to persons under its control, and for the protection
of VA property against loss by fire or other accidental damage."

This is the basic policy on safety and fire protection responsibility in the VA as issued
by the Deputy Administrator in VA Manual MP-3, Part III, Safety, Fire Protection and
Disaster Relief.

In line with this policy, certain field station personnel have particular responsibilities.

The Manager has responsibility for:

The safety of patients, beneficiaries, visitors, and employees;

the protection of property;

establishing and maintaining an active safety and fire i_rdtection program;

supplying aggressive leadership to the program and assuring its current
effectiveness;

assigning a station official to be Safety and Fire Protection Officer;

establishing and maintaining a Safety and Fire Protection Committee.

The Safety and Fire Protection Officer has responsibility for:

developing and coordinating the station safety and fire protection program;

stimulating and guiding a continuing safety and fire protection program, including
the development of --

o detailed programs, and

o specific corrective actions

The Supervisor has responsibility for:

applying approved standards, regulations, practices, and work methods;

instructing and training employees in safe working methods and practices;

studying the work operations under his supervision and correcting or reporting
for correction any condition or practice that appears to be a potential hazard;

inspecting the work area to detect fire and accident hazards and to initiate
preventive or corrective action.

The Individual Employee has responsibility for:

- applying all established safe practices;

- reporting unsafe conditions or practices to his supervisor.

Handout No.

77



In addition, each VA field installation is required to have two special organizations
contributing to its safety and fire protection objectives.

78

The Safety and Fire Protection Committee- -

advises the Manager on safety and fire protection;

carries out special assignments for the Manager on safety and fire protection;

studies all aspects of the station safety and fire protection program, makes
recommendations, and evaluates results.

The FirstAid Fire Fighting Organization --

- adequately manned with VA employees who are --

properly trained in the handling of first-aid fire fighting appliances, including
portable extinguishers and inside hand hose,- -

for fighting fire until the fire department arrives.

3'16



Veterans Administration Training for Supervisors in Safety and Fire Protection

QUIZ FOR SUPERVISORS ON SAFETY AND FIRE PROTECTION

DO NOT write your name on this paper.

Circle the letter in front of the one best answer for each item.

1. Nearly three-fourths of the fires in the VA are caused by --

a. electricity.

b. fires in waste baskets.

c. lighted cigarettes.

d. smoking and matches.

2. The major point of attack in accident prevention is --

a. the hazard.

b. the accident.

c. the injury.

d. the personal fault.

3. In the interest of prompt evacuation in case of fire, you as a supervisor shou1:1 follow
certain practices. Which of the following is not a good fire protection practice?

a. Keep exit routes in your work area clear.

b. Insure that your employees know what to do when the fire alarm sounds.

c. Insure that your employees react promptly when the fire alarm sounds.

d. Keep fire doors at stairways open at all times.

4. Considering the accident sequence, which one of the following would you properly
classify as an accident?

a. sprain
b. bruise

c. fire

d. burn

5. Which of the following is the most acceptable statement on what to do about doors in
limiting the spread of fire?

a. All doors should be kept closed at all times.

b. Stairway enclosure doors, smoke barrier doors, and room doors should be kept
closed at all times.

c. Fire doors should not be obstructed or wedged open. Stairway enclosure doors
should always be closed.

d. All fire exit doors, smoke barrier doors, and room doors should be closed at
the time of fire.

Handout No. III-A

79
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6. Your Safety and Fire Protection Officer can be of help to you in many ways. Which of
the following is not a proper activity for him to perform?

a. advising you on corrective action which may be taken to eliminate an unsafe
condition.

b. supporting your request for justifiable safety equipment.

c. preparing SF 92.

d. suggesting materials for use in employee safety leeti

7. Which of the following types of fire extinguishers may successfully be used on fire in
live electrical equipment?

a. soda-acid.

b. carbon-dioxide.

c. water pump.

d. foam.

8. You as a supervisor can do most to further which of the following fundamental principles
of fire protection?

a. prompt discovery, giving the alarm, and extinguishing of fire.

b. fire prevention.

c. limiting the spread of fire.

d. adequate provision for evacuation.

9. When an accident strikes, which of the following would be the best first four steps
to take. Consider both what you would do and the sequence in which you would do it.

a. Go to the scene of the accident.
Notify your safety officer.
Find the immediate cause.
Get identifying information.

b. Go to the scene of the accident.
See that the injured gets medical care.
Notify your safety officer.
Get identifying information.

c. Go to the scene of the accident.
See that the injured gets medical care.
Notify your safety officer.
Find the immediate cause.

d. Go to the scene of the accident.
Notify your safety officer.
See that the injured gets medical care.
Get identifying information.

10. Which of the following has primarily an advisory role in safety and fire protection.

a. the Manager.

b. the station's first-aid fire fighting organization.

c. the employee.

d. the safety and fire protection committee.

80



11. Once an accident has occurred, the key to prevention of similar accidents is --

a. taking appropriate corrective action.

b. conducting a training course in safety.

c. finding the cause of the accident.

d. providing personal protective equipment.

1Z. You would not use a soda-acid fire r fire in which of the following- -

a. waste paper basket.

b. bed clothes.

c. grease disposal can.

d. forms and publications storage room.

13. Which of the following is likely to make the least contribution in preventing accidents?

a. reporting the accident completely and promptly.

b. seeing that the injured gets medical care.

c. investigating the accident thorough1.

d. enforcing safety regulations.

14. Considering the major cause of fire in the VA, which of the following is the most
important thing you as a supervisor can do to control heat in the prevention of fire?

a. insure that areas where flammables are stored carry the necessary danger
signs and warnings.

b. enforce smoking regulations.

c. report worn, broken, frayed electric wire coverings, loose sockets, faulty
plugs; broken or missing switch plates.

15. Which of the following would not be a proper safety and fire protection maxim for
supervisors?

a. Eliminate the unsafe condition and the unsafe act.

b. Safety is an integral part of supervision.

c. Set a good safety example.

d. Report all unsafe conditions and fire hazards tohigher authority for

%- a

action.

Handout III-A--Con't.

81
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Veterans Administration Training for Supervisors in Safety and Fire Protection

UNSAFE CONDITIONS TO LOOK FOR

Broken or worn floor coverings

Oil, water, other liquids, and debris on
the floor

Absence of necessary safety devices
equipment

Unsafe storage of materials or tools

Interference with free swinging of doors

Windows difficult to open and close

Cluttered window sills

Inadequate illumination

:nadequate ventilation

Need for warning signs in hazardous areas

Supplies and materials stacked improperly

Need to barricade unsafe areas

- CIRCLE those items which you should look

Supplies and materials stored in inacces-
sible places

Telephone wires and other electric wires
in walk areas

on Furniture and equipment in need of repair

Insecure pictures, mirrors, fans, lighting
fixtures

Piling of papers and files on top of book
cases, filing cabinets, etc.

Tools and acces sories acces sible to patients

Matches, smoking materials accessible to
patients to whom they are restricted.

Lack of observance of special safety pre-
cautions in areas where conditions are a
special hazard, such as where X-ray
equipment and radioisotopes are used.

Inadequate labelling of solvents andpoison-
ous liquids

for in your own work area.

- ADD other items (not listed) peculiar to your own work area which you should look for:

31:rr

Handout No. I-B
G-1, 141-3, Pt.III



Veterans Administration Training for Supervisors in Safety and Fire Protection

WHEN AN ACCIDENT STRIKES-

1. Go to the scene of the accident.

2. See that the injured gets medical care.

3. Notify your safety officer.

4. Get identifying information--

a. Who?

b. When?

c. Where?

d. What?

e. Why?

5. Find the immediate cause.

6. Follow back to the indirect cause.

7. Estimate injury to people and damage to materials
and equipment.

8. List the necessary action to remove the cause.

9. Follow through.

Handout No. I-C
G-1, MP-3, Pt,III
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Veterans Administration Training for Supervisors in Safety and Fire Protection

PREVENTING ACCIDENTS

Supervisors can prevent accidents by taking the following actions:

1. ELIMINATE UNSAFE CONDITIONS

iuct oe !iodic 9 a i t y inspections.

Ask yotr_.-. employees to watch for unsafe conditions.

Correct those conditions which you can correct--those

o For which you have the authority to correct, and

o Which you can correct without hazard to yourself or others

Report a_l others to higher authority.

Z ELIMINATE UNSAFE ACTS

Assign employees to jobs they are qualified to perform..

o Include special physical requirements in the pcatt:Jan description.

o Mention them again in the "Remarks" space of the SF 52, "Request for
Personnel Action."

o Do not assign tasks to employees who are not ph\sically or mentally able
to perform them.

Provide for personal protective equipment and enforce its use.

Instruct employees in the safe way to do their work--

o When he first repoits as a new employee.

o Throughout his service with you when methods, procedures, machines, tools,
or equipment change.

Check regularly to see if employees are using proper and safe methods.

Take appropriate corrective action at once if they are not.

- Set a good safety example.

3. INVESTIGATE ACCIDENTS THOROUGHLY.

4. REPORT ACCIDENTS COMPLETELY AND PROMPTLY.

Handout No. I-D
G-1, MP-3, Pt.I:

3,176
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Veterans Administration Training for Supervisors in Safety and Fire Protection

NUMBER OF FIRES IN THE VA

Number
1,700

1,600

1,500

1,400

1,300

1,200

DURING THE LAST TEN YEARS

0 1 f 1 1 1 J 1 1 1

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968

92 PEOPLE WERE INJURED AS A RESULT OF FIRES IN FY 1968

Handout No. II-A
G-1, MP -3, Pt.III

Change 4

3,178



Veterans Administration Training for Supervisors in Safety and Fire Protection

THE CENSTRYOff IRE
FIRE BURNS BECAUSE THERE ARE

THREE ELEMENTS PRESENT...

FUEL

HEAT

OXYGEN

FIRE IS NOT. POSSIBLE WITHOUT FUEL

FIRE IS NOT POSSIBLE WITHOUT HEAT

FIRE IS NOT POSSIBLE WITHOUT OXYGEN

3175

Handout No. 11-13
G-1, MP-3, Pt.III



Veterans Administration Training for Supervisors in Safety and Fire Protection

CAUSES OF FIRES
FISCAL YEAR 1968

SMOKING AND
MATCHES

66%

ELECRICAL AND
ALL OTHER

34%

Handout No. II-C
G-1, MP-3, Pt.III

Change 4



Veterans Administration Training for Supervisors in Safety and Fire Protection

FIRE PREVENTIONSome Things YOU Can Do

You can help CONTROL FUEL.

Fire is not possible without fuel. To help control fuel you can:

- Practice good housekeeping.
Require the prompt and proper disposal of waste paper, trash, wood shavings, etc.
Obtain metal containers with snug covers for collecting easily combustible waste,

such as cartons, wrapping material, used pape- cups.
Properly store volatile flammable liquids, such as gasoline, alcohol, ether, and

paint, and other combustible materials such as matches, bottled gases, and
stocks of paper.

Substitute non-hazardous materials for hazardous ones where possible, such as
approved typewriter cleaning fluid for alcohol.

Keep combustible stocks at a minimum.

You can help CONTROL HEAT.

Fire is not possible without heat. To help control heat and thus prevent ignition, you can:

- Enforce smoking regulations
- Set a good example in your smoking habits.
- Insure that areas where flammables are stored, used, or disposed of carry the

necessary "no smoking" signs and warnings.
- Eliminate the storage of--

Oily rags in dark, unventilated corners or closets.
o Work clothes liberally spotted with oil, grease, or paint in unventilated

lockers.
o Bundles of paper in quantity and spotted with oil orpaint.

- Report worn, broken, frayed electric wire coverings; loose sockets, faulty plugs;
broken or missing switch plates.

- Order replacements for faulty electrical equipment and fixtures.

REMEMBER, KEEP COMBUSTIBLE MATERIAL AWAY FROM SOURCES OF IGNITION!

Handout No. II-D
Pt.III



Veterans Administration Training for Supervisors in Safety and Fire Protection

THE ORGANIZATION FOR SAFETY AND FIRE PROTECTION AT A VA FIELD STATION

"Every level of management in VA is responsible for the prevention of accidents and
injuries, including occupational disease, to persons under its control, and for the protection
of VA property against loss by fire or other accidental damage."

This is the basic policy on safety and fire protection responsibility in the VA as issued
by the Deputy Administrator in VA Manual MP-3, Part III, Safety, Fire Protection and
Disaster Relief.

In line with this policy, certain field station personnel have particular responsibilities.

The Manager has responsibility for:

- The safety of patients, beneficiaries, visitors, and employees;

the protection of property:

establishing and maintaining an active safety and fire protection program;

supplying aggressive leadership to the program and
effectiveness;

assuring its current

assigning a station official to be Safety and Fire Protection Officer;

establishing and maintaining a Safety and Fire Protection Committee.

The Safety and Fire Protection Officer has responsibility for:

developing and coordinating the station safety and fire protection program;

stimulating and guiding a continuing safety and fire protection
the development of --

o detailed programs, and

o specific corrective actions

The Supervisor has responsibility for:

applying approved standards, regulations,

progra., including

practices, and work methods;

instructing and training employees in safe working methods and practices;

studying the work operations under his supervision and correcting or reporting
for correction any condition or practice that appears to be a potential hazard;

inspecting the work area to detect fire and accident hazards and to initiate
preventive or corrective action.

The Individual Employee has responsibility for:

- applying all established safe practices;

- reporting unsafe conditions or practices to his supervisor.

Handout No. II-F
G-1, NP-3, Pt.III



In addition, each VA field installation is required to have two special organizations
contributing to its safety and fire protection objectives.

The Safety and Fire Protection Committee --

advises the Manager on safety and fire protection;

carries out special assignments for the Manager on safety and fire protection;

studies all aspects of the station safety and fire protection program, makes
recommendations, and evaluates results.

The First-Aid Fire Fighting Organization --

adequately manned with VA employees who are --

- properly trained in the handling of first-aid fire fighting appliances, including
portable extinguishers and inside hand hose, --

- for fighting fire until the fire department arrives.
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Veterans Administration Training for Supervisors in Safety and Fire Protection

QUIZ. FOR SUPERVISORS ON SAFETY AND FIRE PROTECTION

DO NOT write your name on this paper.

Circle the letter in front of the one best answer for each item.

1. Nearly three-fourths of the fires in the VA are caused by --
a. electricity.

b. fires in waste baskets.

c. lighted cigarettes.

d. smoking and matches.

2. The major point of attack in accident prevention is --

a. the hazard.

b. the accident.

c. the injury.

d. the personal fault.

3. In the interest of prompt evacuation in case of fire, you as a supervisor should follow
certain practices. Which of the following is not a good fire protection practice?

a. Keep exit routes in your work area clear.

b. Insure that your employees know what to do when the fire alarm sounds.
c. Insure that your employees react promptly when the fire alarm sounds.
d. Keep fire doors at stairways open at all times.

4. Considering the accident sequence, which one of the following would you properlyclassify as an accident?

a. sprain
b, bruise

c. fire

d. burn
5. Which of the following is the most acceptable statement on what to do about doors inlimiting the spread of fire?

a. All doors should be kept closed at all times.

b. Stairway enclosure doors, smoke barrier doors, and room doors should be keptclosed at all times.

c. Fire doors should not be obstructed or wedged. open. Stairway enclosure doorsshould always be closed.

d. All fire exit doors, smoke barrier doors, and room doors should be closed atthe time of fire.

Handout No. 1.11-A
G-1, HP-3, Pt.III
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6. Your Safety and Fire Protection Officer can be of help to you 111 many ways. Which of
the following is not a proper activity for him to perform?

a. advising you on corrective action which may be taken to eliminate an unsafc
condition.

b. supporting your request for justifiable safety equipment.

c. preparing SF 92.

d. suggesting materials for use in employee safety meetings.

7. Which of the following types of fire extinguishers may successfully be used on fire in
live electrical equipment?

a. soda-acid.

b. carbon-dioxide.

c. water pump.

d. foam.

8. You as a supervisor can do most to further which of the following fundamental principles
of fire protection?

a. prompt discovery, giving the alarm, and extinguishing of fire.

b. fire prevention.

c. limiting the spread of fire.

d. adequate provision for evacuation.

9. When an accident strikes, which of the following would be the best first four steps
to take. Consider both what you would do and the sequence in which you would do it.

a. Go to the scene of the accident.
Notify your safety officer.
Find the immediate cause.
Get identifying information.

b. Go to the scene of the accident.
See that the injured gets medical care.
Notify your safety officer.
Get identifying information.

c. Go to the scene of the accident.
See that the injured gets medical care.
Notify your safety officer.
Find the immediate cause.

d. Go to the scene of the accident.
Notify your safety officer.
See that the injured gets medical care.
Get identifying information.

10. Which of the following has primarily an advisory role in safety and fire protection.

a. the Manager.

b. the station's first-aid fire fighting organization.

c. the employee.

d. the safety and fire protection committee.
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11. Once an accident has occurred, the key to prevention of similar accidents is --
a. taking appropriate corrective action.

b. conducting a training course in safety.

c. finding the cause of the accident.

d. providing personal protective equipment.

12. You would not use a soda-acid fire extinguisher on fire in which of the following- -
a. wasie paper basket.

b. bed clothes.

c. grease disposal can.

d. forms and publications storage room.

13. Which of the following is likely to make the least contribution in preventing accidents?
a. reporting the-accident cumpletely and promptly.

b. seeing that the injured gets medical care.

c. investigating the accident thoroughly.

d. enforcing safety regulations.

14. Considering the major cause of fire in the VA, which of the following is the most
important thing you as a supervisor can do to control heat in the prevention of fire?

a. insure that areas where flammables are stored carry the necessary dangersigns and warnings.

b. enforce smoking regulations.

c. report worn, broken, frayed electric wire coverings, loose sockets, faultyplugs; broken or missing switch plates.

15. Which of the following would not be a proper safety and fire protection maxim forsupervisors?

a. Eliminate the unsafe condition and the unsafe act.

b. Safety is an integral part of supervision.

c. Set a good safety example.

d. Report all unsafe conditions and fire hazards to higher authority for action.

31.86
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UG tr ESTI' 1NS FOR THE INSTRUCTOR

Each of 111.,Inuak contains material whirls will serve as an orrarized =aide for
instruction in sa subje.ets that are discussed. The text may be used a: basic teachin:r
material. but it is ads !sable to include additional local material in order to present a specific
training curse iii sale.% %hick i,s tailored to the conditions awl situations peculiar to the lo-
cality and adapted to l'or of the particular conference that the instructor is conducting.

It is reconnnende,'.. that confereoes be held onf.-i, or twice a week. and that the. consist
of two 50-minute peril (ls a -break- of 15 minutes between periods. If conferences are
held once or twice a ec. Cite instructor will be .7.1)le 1,i; study and organize the instruction
material -thoroughly if, '-der to prepare himself before .;(' next conference. and the partiei-
pant w ill be provided sittiiciec-t !in for study between enitrences. The entire course which
is based on the eight manuals can he satisfactoril. etnnocted in this manner in 22 weeks
to I year.

If at all possible. the participants who are selected c._r each conference should be at the
same supervisory or worker level. and they should loft have conflicting interests. 11 is rec-
ommended that 15 to 20 participants be the maximum. number to attcnil (-ad] con-
ference so that enough time will be made available for discussion and individual participation.
Every participant should be encouraged to take an active part in the discussion.

The conference room should be well lighted and comfortable, and devoid of noise and
other distractions. A blackboard. chalk, and erasers should be available. and each participant
should have facilities for taking notes which he should, of course. be encouraged to do. A
projection screen and projector should he provided for showing motion pictures and slide
films which may be selected on the various safety subjects.
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SAFETY TRAINING TECHNIQUES
It is of utmost importance that the instructor become acquainted with some of the basic

training techniques in order to better prepare himself to conduct the course successfully.
Planning

I. The instructor should have such visual aids as are pertinent to the subject matter of
the course. These should he set up in proper sequence. An indication or note on the in-
structor's outline could be verc helpful as a guide that a particular visual aid should be used.

2. The course outline as well as the handout material and the visual aids should be checked
at regular intervals. This should be done by the instructor in order to revise, improve, and
modernize the course presentation. The material should also he checked to make sure that it
conforms with policies of labor and management in the country where it will be presented.

3. The instructor's outline should be adapted by him to his particular method of presenta-
tion, keeping in mind that this is a discussion conference type of session.

.1. The instructor would do well to get a list in advance of the students that will participate
and their positions and backgrounds. A study of such information could he very helpful to

iiistfuetor when he faces his class.

Preparation of Classroom
Many conferences and courses have failed simply because no preparation was made for

the classroom facilities.
1. The classroom should be located in an area where there is the least amount of noise or

distraction.
2. Good ventilation, lighting, and sufficient room are important aspects to consider.
3. The seating arrangement and seats should be comfortable as well as informal. A

round-table seating arrangement is the most effective for discussion- conference sessions.
4. The room should he equipped with a good blackboard, sufficient chalk, and a clean

eraser. A stand should be available for mounting ;he charts and visual aids to be used during
the conference. A 35-mm. slide projector should he available.



Teach i:7.g

I. An official of the organization should open the first session with a statement regard;
the ('.11 era I objective,: of the course. lie then should introduce the instructor to ,rive firm
the proper prestige in relation to the group he will teach.

kt the first session. the instructor should open with an explanation of the emirs(' ob-
jectives and its method of presentation. At this time. he should draw upon his everiences
to relate all illustrative incident that will bring him in closer relationship with the group and.
at the sanic time. enable him to introduce the theme of the first session.

3. Tire course should be presented by employing the discussion. conference method.
1. The instructor should have the class follow a predetermined schedule and maintain

order at all times Only one participant at a time should be permitted to give his viewpoint.
The instructor should keep the class discussion within the subject matter as contained in the
instructor's outline.

5. If possible. an official should he asked to speak at the termination of the course.

Tips for Instructors
Learning is actually the acquisition of new ideas, abilities, and skills acquired through

the senses of hearing, seeing, and feeling by touch.
1. New ideas arc conveyed through the presentation of knowledge, and thought is stim-

ulated through the student's sense of hearing.
Abilities and skills are presented through the media of telling, demonstrating, and having

students demonstrate under the supervision of the instructor. Students acquire abilities and
skills via the senses of hearing, seeing, and feeling by touch.

2. An important aspect to teaching is to remember that the student absorbs more when
he participates in a discussion. The instructor therefore strives to get 100-percent class
participation.

3. The instructor should become aware of outstanding characteristics of his students.
This could be very helpful when leading discussions. For example:

A. Some may be more mature.
B. Some may have a knowledge of safety.
C. Some may have actual experience to draw upon in the discussion.
D. Some may have a faster learning speed than others.

Vi
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E. Some ,iav he "stollen:" who can slow down the discussion.
F. Others may be aggressive and want to monopolize the discussion.

There mac be a "know-it-all in the group who must he properly controlled.
11. Some may be constant latecomers who ask questions about previous discussions

and dehiv the class.
.1. The teaching process consists of:

1. Tellingthis means giving background information to introduce a subject.
B. Showing --a demonstration of some equipment pertaining to the subject to be

discussed is very impressive.
C. Illustrating using charts, blackboard, slide, or films are very helpful to highlight

specific points in the discussion.
D. Discussion conferencethe participation of the students in formulating their

thinking about the subject under discussion is fundamental to getting the most
out of the session.

E. ConclusionFthe instructor's summation of the session should knit together the
points discussed during the session, and should include other important details
that may have been overlooked by the group.

F. Questionsduring the session, the instructor should use questions to stimulate
discussion, and also to help bring the discussion back to the subject matter if it
has strayed.

Guest Instructors
It is necessary that the instructor be granted full responsibility for conduct of the class;

at times, however. he may wish to call in an expert in a particular field as a guest instructor
(or lecturer). In such event, it is essential that the instructor maintain control of the course.

The instructor must tie in the work of the guest instructor with the balance of the course;
lie must outline the phase of the subject to be covered by the guest and satisfy himself that the
guest limits himself to the field as outlined; he should summarize the guest's contribution,
pointing out its relative importance in the field of accident prevention. While the use of a few
guest instructors (properly utilized) can add to the effectiveness of the course, a series of "lec-
turers" whose topics are nor correlated will inevitably result in confusion.

It is recommended that "guest experts" be used only for supplementary training, and not
to replace even part of this course which should be taught by one instructor.
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Safe Working Surfaces

Establish the importance of the prevention of
falls from elevations. On the blackboard, list the
common sources, agencies, causes, and controls re-
lated to falls from elevations.

A prevention program will point up the hazards. It will provide the
necessary interest in the subject to establish positive action.

Emphasize the importance of prevention of falls and familiarize stu-
dents with common sources, agencies, causes, and controls related to
falls of persons.

Develop understanding of the need for attention
to working surfaces and use of all precautions.

Falls of persons is a leading cause of injuries in all industry classifica-
tions. It is necessary to get management's support by spelling out its
responsibilities for selecting, providing, and maintaining the proper
type of flooring, recognizing that walkways, ramps, and floors in one
department may require a different surface than in another depart-
ment.

1
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PREVENTION OF FAILS

It! ARO/ 46010

V

A LARGE % OF INDUSTRIAL INJURIES

ARE THE RESULT OF FALLS

CHART 40C

LEADING CAUSE
OF FATALITIES

Forty-eight percent of all fatal injuries to people over age 44 resulted
from falls, and 54 percent of fatalities to people over 65.

PREVENTION BY
PLANNING

The design and construction of the plant, its stairs, ramps, passage-
ways, aisles, floors, walking and working areas, surfaces, entrances,
exits, stairs, ladders, platforms are all important in preventing falls.

2



CLASSES of FAILS

HIGHER LEVEL = HIGHER SEVERITY

SAME LEVEL = LOWER SEVERITY

CHART 41C

For study convenience two classes of falls were considered:
1. From elevations.
2. On same level.

Understandably, falls from higher levels usually result in more severe
injuriesbut there are more falls at the same level, and many of these
can result in serious injuries, especially if a person falls against some-
thing, such as a sharp corner.

..- -
On the blackboard, list the four basic factors.

1. Selection of agency to be used.
2. Design and construction.
3. Maintenance of agency.
4. Safe practices.



SELECTION OF
AGENCY
PREFERRED
ANGLES

An important factor in determining whether to use ramps, stairs, or
ladders would be the slope or the angle made with the horizontal. If
the height to be ascended or descended is relatively low, it may be
possible to use a ramp. As the height and angle increase, it may require
stairs, or if greater, a ladder. Therefore, the height and the angle will
have considerable bearing on the agency to be used.

DESIGN AND
CONSTRUCTION

The second of the four basic factors should be carried out in accord-
ance with recognized standards. These standards can be obtained as
needed; 'they pertain to the preferred slope and degree of rise of
ramps, stairs, and ladders. (ASA Al2, A10.2(1944) and NFPA Vol.
4-3311)

MAINTENANCE The maintenance of ramps, stairs, and ladders is equally as important
as that of any other equipment. There should be a definite planned
program for their maintenance.

RAMPS Rampsmaintain even, nonslippery surface free from holes, humps,
or hollows. If cleats, railings, or curb guides are used, they should be
checked regularly and often.

STAIRS Stairsmaintain firm, solid nonslip treads. Repair or replace treads,
handrails, when unsafe.

LADDERS Laddersdo not paint wooden ladders (hides grain, cracks, and de-
fects). Coat with clear varnish, shellac, or linseed oil. Portable ladders
should be stored away from heat, humidity, direct sunlight, in a hori-
zontal position on hangers so there is no sagging.

SAFE PRACTICES Safe practices are the most difficult of the four basic factors to control.
Proper design and construction are necessary first; then safe practices
are essentially a problem of education, training, and enforcement.

4



ANGLES

of
RAMPS

CHART 42C

Ramps are the simplest means of getting from one elevation to another.
They may be temporary or permanentand may be for use by person-
nel only or for moving material. They can be made of earth fill, con-
structed of timbers, concrete, or asphalt. The generally recommended
maximum rise of 1 foot in 10 feet of distance limits the use of ramps
where there is need for considerable height (a ramp to reach an 8-foot
height would have to start 80 feet away). If the ramp is to be used
by vehicles (trucks, lift trucks, etc.), it would be hazardous if it were
too steep. Sources of information vary as the maximum slope per-
mitted, but an approximate 31/2 -foot rise in 10 feet could be con-
sidered the critical angle. According to the Building Exits Code (Vol.
4 National Fire CodesNFPA), "All ramps used in connection with
exits shall be of substantial construction, adequately designed for
use as exits." The maximum slope for the three classes of building
occupancy are Class A-1 inch per foot; Class B-1 3/16 inches per
foot; Class C--2 inches per foot. (Places of assemblycapacityClass



" A, 1,000 or more Class B, 200-1,000; Class C. under 200.) If ramps are
to be used for wheeled traffic between levels, they should have a solid
curb on open sides and to prevent bottlenecks should be as wide as
the aisles or road they service.

The surfaces of steep ramps should be of antislip material, such as
abrasive metal plates, nonslip compounds, or abrasive paints. Cleats,
when necessary for hand-trucking operations, should be evenly spaced
11 inches to 14 inches apart and should not interfere with operation
of trucks.

Both are recommended, especially for that part of the ramp 5 feet
or more above adjacent floor or ground areas. Toeboards should be
provided on open sides if persons can pass near or under the ramp,
or if it is over or near machinery, or if material while being trans-
ported might create a hazard if dropped (exampleround objects).

6



SAFE STAIRS

Rim 7

111.35'
4_ ,

TO

RUN

MIN. 30'

RECOMMENDED

SAFE ANGLES

CHART 43C

SAFE STAIRS

DEFINITIONS Nosing, Treads, Riser, and Flight Landing
Question:

If everyone is familiar with stairways, why do we have so many
injurious accidents?

Answer:

a. Treadsslippery, worn, broken, nonuniform, sloping, weak.
b. Risersnonuniform in height.
c. Railingsloose, weak, missing.
d. Designtoo steep, too narrow, too long.

1
1

1
1

1 Tie back to basics. 1
1

1
1 i

7
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Question:
What are some of the unsafe practices responsible for stairway
injuries?

Answer:
Haste.
Failure to use handrails.
Unsafe shoes.
Obstructed vision.
Horseplay.
Poor housekeeping.

INSPECT FOR:
Should vary no more than 1/3 inch anywhere in the plant. They should
be no less than 5 inches, nor more than 8 inches. Recommend as best,
7 inches.

RISER HEIGHTS

TREAD WIDTHS Same as risers-1/8 inch variation maximum.
Recommend 10 inches wide, plus nosing. Not less than 91/2 inches,
plus nosing.

NOSING Standard width is 1 inch.
Recommend antislip material to cover nosing and tread.

FLIGHTS From 4 to 17 treads between landings.
Recommend an average of 12 treads for comfort and uniformity.

STAIR
CONSTRUCTION

(From Building Exits Code ASA A9.1)
Main stairs for places of public assembly at least 44 inches widehand-
rails must not restrict opening by more than 31/2 inches on each side.

Treads and risers should be so proportioned that the sum of the two
risers and a tread, exclusive of its projection, is no less than 24 inches

nor more than 25 inches. No riser shall be more than 7 inches and no
tread less than 10 inches, exclusive of its projection.

No stairway shall have a height of more than 8 feet between landings.

CLASS A

CLASS B New construction includes virtually all occupancies not covered
by Class A.
No riser shall be more than 7% inches and no tread less than 9 inches,
exclusive of its projection.
No stairway shall have a height of more than 12 feet between landings.

CLASS C Existing stairs, although below the standard for new construction
(Class B), are acceptable in most existing buildings.

8
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Stairs at least 36 inches wideminimum clearance width inside hand-
rails, 29 inches.

Pitch of stairs not to exceed 45 degrees, and treads exclusive of nosings
or projections, not less than 8 inches.

STAIR RAILINGS
VERTICAL
HEIGHT

The handrail height should be 30 to 34 inches measured vertically from
the top of the handrail to the tread surface in line with the face of
riser at forward edge of the tread.

Exception: Intermediate rails shall not be required
where s arways are 22 inches or less in width.
(ASA Al 2Sec. 7, Par. 7.2.)

STRUCTURAL
METAL RAILING

For structural metal railings, the posts and top rails should be angle
iron of at least 11/2 inches by 11/2 inches by 3/16 inch or other metal
shapes of equivalent bending strength.

POST ANCHORS The anchoring of posts and framing of members for railings of all
types should be of such construction that the completed structure
should be capable of withstanding a load of at least 200 pounds
applied in any direction at any point of the top rail.

HANDRAILS A handrail consists of a lengthwise member mounted directly on
a wall or partition by means of brackets attached to the lower side
of the handrail, so as to offer no obstruction to a smooth surface
along the top and both sides of the handrail. The handrail should
be of a rounded or other section that will furnish an adequate hand-
hold for anyone grasping it to avoid falling.

STAIRS FOR
PHYSICALLY
HANDICAPPED
PEOPLE

Steps in stairways that might require use by those with disabilities or
by the aged should not have abrupt (square) nosing.

Explain that individuals with restrictions in the
knee, ankle, hip, with artificial legs, long leg braces,
or comparable conditions cannot, without great
difficulty and hazard, use steps with nosing as
shown in Chart 43C, but they can safely and with
minimum difficulty use steps with nosing as illus-
trated.

9



HANDRAILS ! Stairs shall have handrails 32 inches high as measured from the tread
at the upper face of the riser.

Explain that where codes specify handrails to
be at heights other than 32 inches, it is recom-
mended that two sets of handrails be installed to
serve all people. Where traffic is predominantly
children, particularly physically disabled children,
extra care should be exercised in the placement
of handrails in accordance with the nature of the
facility and the age group or groups being serv-
iced, and extra handrails may be necessary.

HANDRAIL
EXTENSIONS

At least one handrail should extend no less than 18 inches beyond
the top step and 18 inches beyond the bottom step.

Emphasize that care should be taken that the hand-
rail extension itself is not a hazard. The extension
may be made on the side of a continuing wall. If
possible, refer to ASA standard A117.1 for further
information.

10
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STANDARD RAMOS

2"

%111-111.111-

T
42 INTERMEDIATE RAIL

CHART 44C

A standard railing consists of a top rail, intermediate rail (midrail),
and posts, with vertical distance of 42 inches from upper surface of the
top rail to the floor, runway, or platform. For wood railings, the
posts shall be of stock at least 2 by 4 inches spaced no more than
8 feet apart. The top rails shall be at least 2- by 4-inch stock, or two
right angle pieces of at least 1- by 4-inch stock, and the intermediate
rail shall be at least 1.. by 4-inch or 2-inch stock.
Rail frames should be anchored to platforms to withstand a thrust
of 200 pounds applied in any direction at any point of the top rail.
The intermediate (midrail) should be approximately halfway between
the top rail and the floor, platform, runway, or ramp. A toeboard
shall be at least 3 inches high from its top to the level of the floor,
platform, runway, or ramp. It should be made of substantial mate-
rial securely fastened in place with not more than 14-inch clearance
above floor level.

11



INSPECT
STANDARD
RAILS FOR

VERTICAL
HEIGHT

Should be 42 inches from platform or working surface.

UPRIGHT POSTS Maximum of 8 feet on centers.

INTERMEDIATES Centered between platform and top railing.

DIMENSIONS Wood:
2- by 4 -inch top rail and upright posts. 1- by 4 -inch or 2- by 2-inch
intermediate rail.

Pipe:
Intermediate rail at least 1-inch nominal inside diameter. Top
rail and upright posts at least 11/4 inches nominal inside diameter.
Intermediate rail 1%- inches by 11,4-inehes by %-inch angle iron.

Structural Metal:
Top rail and posts angle iron at least 11/4-inches by 11/4-inches by
3/16-inch.

STRENGTH Rail frames should be anchored to platforms to withstand a thrust
of 200 pounds applied in any direction at any point of the top rail.

12



Potable Straight ladder
MAXIMUM LENGTH :30

TIE RODS]

LADDER
SHOES

Extension Ladder
MAXIMUM LENGTH

2 SECTINIS = 60

GUIDE IRONS

LOCKS

L

CHART 45C

Being portable, ladders may be sectional, generally constructed of
wood, steel, aluminum or magnesium alloy; some of special mate-
rials, such as Fiberglas. Discussed here are only those made of wood.

Look for:
1. Wood defects, knots crossgrain, cracks, checks, shakes, decay,

loose rings, pitch pocket.
2. Rung spacing maximum 12 inches on center, all spaced equally.
3. Roil spacing minimum width 111/2 inches at base for up to

10 feet long; add 1/ -inch width for each additional 2 feet over
10-foot length (batter). Two metal cross braces (minimum).
Maximum distance between braces 10 feet.

4. Ladder length maximum 30 feet long.

Mechanism consists of two substantial automatic locks. Must work
efficiently by gravity alone. Check guide irons and locks, size and
condition of rope, and pulley arrangement.

13
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LADDER WIDTH Bottom section following minimum width:
Extension up to 28 feet-14V9 inches.

28 feet to 40 feet--16 inches.
over 40 feet-18 inches.

LAPPING
STRENGTH

Lappingone section overlaps with another to give strength to ladder
where sections meet. Overlap 3 feet on 2-section ladder to 36 feet.
Overlap 4 feet on 2 sections to 48 feet. Overlap 5 feet on sections
over 48 feet.

PORTABLE
STRAIGHT
LADDER
SAFEGUARD

If possible, secure top and bottom, or have helper hold. Maximum
horizontal distance of foot of ladder to a vertical position from top
of ladder or point of contact: one-quarter length of ladder. See B
Chart 45-Ca 12-foot ladder should be 3 feet from wall.

14



NONSLIP LADDER SHOES

UNIVERSAL

RUBBER

SPIKE

TOOTHED

CHART 46C

NONSLIP
LADDER SHOES

Properly selected, they will prevent slipping and will also protect
bottom of ladder from wear.

UNIVERSAL One type is the so-called "universal" ladder shoe which can be used
indoors with the corrugated surface to the floor, or with the spike
turned down for outdoor use. These are obtainable with corru-
gated surfaces made of cork, rubber, cord, or abrasive material.

RUBBER The "rubber" suction surface shoe is available in rubber or neoprene
or cord (for wet, smooth surfaces).

SPIKE The spikes are made of metal, generally of steel or bronze for use
outdoors. They are so-called "spike" shoes.

TOOTHED These are of two or more styles, all of which are toothed for work
on construction for concrete floors, sidewalks, or asphalt surfaces.

15
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PRECAUTIONS

SPARK HAZARDS Cork, neoprene, bronze, rubber, wood, and any other bland material
may have pieces of steel imbedded in the safety shoe surface and
could thus be a hazard in gassy areas or where there have been spills
of combustible or flammable materials (spark hazard). Ferrous
metal spikes, wheels, or spurs should not be used in such areas.

CHEMICAL
DECOMPOSITION

In those areas where oil or certain solvents may be contacted, rubber
should not be used on ladder shoes because of the effect of the solvents
on rubber. Neoprene and some other plastics are not affected by oil.

MAINTENANCE It is very important that ladder shoes be maintained in efficient con-
dition; they should be discarded when they can no longer be relied
upon for the purpose intended.

ANGLE Do not try to use ladders at any angle except between 90 degrees, and
50 degrees, even though equipped with "nonslip ladder shoes."

16



12" MIN. WIDTH

3/16" STEEL ROD

TRUSS BLOCK

METAL
ANGLE BRACE

F-SIDE RAIL

BATTER

LADDERS

TRESTLE

STEP (47,78")

METAL HINGE

LOCKING SPREADER

S' /,PER FT. OF HGT.

FREE SWINGING
FITTING

LOCKING SPREADER

BRACE RUNGS
METAL "r BRACE

Or

WOOD CENTER
BEARING

BACK LEGS

EXTENSION TRESTLE

CHART 47C

PORTABLE STEP-
LADDER

Many types for special purposes as follows:
4 to 20 feet highheavy duty use.
4 to 12 feet highmedium duty use.
3 to 6 feet highlight duty use.

INSPECT FOR Slope, spacing, width and spread, locking spreader, back steps, or rungs.

TRESTLE
LADDER

Generally used in pairs to form supports for planks of temporary
scaffold.

1. Trestle ladders or the base sections of extension trestle ladders
should be no longer than 20 feet.

2. Trestle ladders are not to be used as stepladders.
3. A trestle ladder is formed by hinging the tops of two single

ladders to form eval angles with the base.
4. There should be a locking spreader to hold the front and back

sections in an open position.
5. The width between the side rails should be at least 21 inches for

17



ladders up to 6 feet long. Longer length should have the width
increased at least 1 inch for each additional foot of height.

6. All rungs of front and back should be parallel and level.
7. An extension trestle ladder has an extension unit, which is ad-

justed vertically and held by locks.

Runs on or in an overhead track. Plane of ladder at right angles
to plane of motion. Used in mercantile operations. Hazards are same
as those for straight ladders.

18



FIXED LADDER with CAGE

MAINTENANCE ITEMS

TO CHECK:

BAR LADDER ANGLE IRON LADDER

CHART 48C

FIXED LADDER
WITH CAGE

Is permanently fastened to an upright surface; usually constructed of
light metal. Should have cages on it if it rises more than 20 feet from
floor. Used in mine shafts, powerhouse chimneys, and towers in oil
refineries.

DETAILS OF
CONSTRUCTION

Cages should extend a minimum of 42 inches above top of landing, and
should extend upward not less than 7 feet nor more than 8 feet above
the floor level.

WORKING
PLATFORM FOR
PERSONNEL

Various types of scaffolds used as working platforms will be discussed.



SCAFFOLD SAFETY
RECOMMENDATIONS

I. SEE THAT ALL SCAFFOLDS ARE
PLUMB AND LEVEL.

2. TIE EXTERIOR SCAFFOLDS INTO
THE WALL EVERY 25 FEET
OF HEIGHT AND EVERY 28
FEET OF LENGTH

3. USE GUARD RAILINGS
REGARDLESS OF HEIGHT.

4. NEVER CLIMB ON CROSS
BRACES. ALWAYS USE LADDERS.

5. USE ADJUSTING SCREWS RATHER
THAN BLOCKING TO OBTAIN
LEVEL SECTIONS.

6. ALWAYS PROVIDE SUFFICIENT
SILLS FOR BASE' PLATES WHEN
ERECTING ON SOFT GROUND.

7. MAKE SURE ALL WING NUTS OR
LOCKING DEVICES ARE TIGHT.

8. USE PIVOTED HORIZONTAL
BRACES TO OBTAIN A RIGID
STRUCTURE.

9. MAKE SURE THAT ALL PLANKING
IS OF SOUND QUALITY.

10. GUY ALL FREE STANDING
TOWERS EVERY 30 FEET OF
HEIGHT.

CHART 49C

In later revisions of the Standard and in practice, certain designs have
become standard; see ASA A10.2-1944Building Construction.
Built to meet usual operation conditions.
Use standard lumber sizes.
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WOOD FOR
SCAFFOLDS

Use only the best grade and quality wood. Wood high in bending
and compression stress should be used. Douglas fir, Southern pine,
and spruce are best to use.

SCAFFOLD
PLANKS

Should be straight grained. free of defects. with high bending stress.
Spruce is often used. Its bending stress (1450 to 1200) is not as
high as Douglas fir (2150 to 1100) but it is light in weight, and has

FACTOR OF
SAFETY

goon straight grain.

Plank should be at least 2 inches thick and 10 inches wide. Span
determines allowable lead. Check approved table of safe load at various
spans. See ASA A10.2-1944 or later revision.

SAFETY CODES If available, use State code.
If none, comply with ASA, which is recognized as standard in many
States.

Associated General Contractors of American "Manual of Accident
Prevention" is also available.

LIGHT AND
HEAVY DUTY

Light dutyintended only for workmen. Designed to carry load of
25 or 30 pounds per square foot.
Heavy dutydesigned to support a load of materials as well as work-
men.

SCAFFOLD
CONSTRUCTION
NEGLECTED IN
PRINT

Too little has been published on the importance of good construction,
which usually deals with size and specifications for various members.

HIGHLY
DETAILED AND
SPECIFIC

Instructions on how to construct a good safe scaffold is very detailed
and specific for each type of scaffold.

Construction of scaffold is one key to its safety. Many occurrences
of scaffold failure were due to poor construction in either design
or fabrication.

TRANSFER
STRESSES TO
UPRIGHTS

_..

The purpose of most of the horizontal members of the scaffold
is to transfer the stresses to the uprights ao that it eventually be-
comes a compressive stress on the upright.

Be sure class understands the difference in com-
pression stress as contrasted to bending stress.
The function of all members of the scaffold is to
transfer these bending stresses to a compressive
one.



NAILING

-

Scaffolds are held together with nails which must be ?arge enough
to hold securely. yet not too large as to cause material to split. Nails
should be placed so no two are in line with each other and not too
close to the end as to create a crack that would give way when maxi-
mum stress is applied. Nails should be driven through and clinched
on other side. Number of nails is determined by experience.

Some variations can be introduced in handling the
details of each of the following types of scaffolds.
Where models are available, a thorough discussion
of each member can be given as it is attached.
Otherwise, discuss the purpose of the member and
and use "How To Inspect" Charts for Scaffolds.
The purpose, not mere size of material, should be
emphasized as the member is discussed.

L

DOUBLE POLE
SCAFFOLD

The double pole scaffold is probably the most common type. It con-
sists of a platform, supported by two rows of poles, one near the build-
ing, the other a little way out from the building. This type of scaffold
is self-supporting, although it may be tied into the building for rigidity.

SIZE OF
MEMBERS

The size of members is determined by the height, also whether it is
intended for "light" or "heavy" duty. The inspector should consult
A SA A10.2-1944 or later revisionBuilding Construction Safety
Code, for size and spacing of members.
Light duty, 25 pounds per square foot.
Heavy duty, 75 pounds per square foot.

POLES SET
PLUMB

Poles should set plumb on a solid foundation. If set on the ground,
a 2-inch by 12-inch by 12-inch support and should be placed under
each pole. Poles must be braced both parallel and perpendicular to
the building.

LEDGERS Ledgers should be 2 by 6 inches, overlap at least 2 inches, prefer-
ably 3 poles. The ledgers support putlog or bearer and should be left
in place as the scaffold is built higher; they should be nailed to the
inside of the poles.

PUTLOG OR
BEARER

Putlogs are usually 2 by 6 inches or 2 by 8 inches, with greatest dimen-
sion vertical; they should extend beyond ledgers and be nailed to posts.

PLATFORM
PLANKS

Planks should extend over three bearers. Overlapping the bearer is
considered satisfactory up to at least 6 inches. Where platform planks
abut, use two bearers.
At corners, diagonal bearers should be placed to help support the scaf-
fold planks.
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GUARDRAIL AND
TOEBOARD

SINGLE POLE
SCAFFOLD

When scaffold is 0 feet or over in height. the platform should have
a guardrail_ preferably 42 inches high with a idrail. Guardrail
should be nailed to the inside of poles. It is less likely to be displaced
and it will stand more stress.)

A single pole scaffold is exactly like a double pole, except that the inner
row of poles is omitted, the hearers or putlogs are supported by the
building itself. On a brick building, the putlog extends into a bole
in the wall, formed 1.:y ont'Iting one or more bricks. If it is necessary
to notch the putlog. the notch should be cut at the top of it, never at
the bottom.

SPECIFICATIONS The size and spacing of members and other construction details are
exactly the same as for a double pole scaffold.

What would you recommend for a single pole light duty scaffold 42
feet in height?

Answer:

Upright poles 4 by 4 inches spaced 71/2 feet apart longitudinally and
5 feet from wali (transverse).
Ledgers (stringer)----2 by 6 inches spaced 7 feet apart.
Put logs (bearers)-2 by 6 inches.
Braces-1 by 6 inches.

Question:
What details would you look for in inspecting pole scaffolds (single
and double) ?

Answer:

a. Poles plumb.
b. Proper footings.
c. Proper braces.
d. Splicing.
e. Scaffold planks.
f. Nailing and construction details.
g. Correct size of material.

BRICKLAYER'S
SQUARE
SCAFFOLD PLUS
HORSES

This is another common type of scaffold. It consists of a platform
composed of ,planks supported by built-up squares secured to each
other by diagonal bracing. It is used almost exclusively by masons and
bricklayers.

CONSTRUCTION
DETAILS

Square should not be larger than 5 feet on each side. Sides of square
are 2 by 4 inches or larger with corner-and-diagonal bracing.
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SPACING OF
SQUARES

For "light" duty, space 8 feet apart; for "heavy" duty, 5 feet. Adja-
cent squares are braced front and rear, from top to bottom, by 1- by 6-
inch brace.

TIERS Squares should not be set up more than 3 tiers high, and shou,d be
braced front and rear. Each tier should rest on a continuous row of
planks, nailed to the lower tier.

HANDRAIL AND
TOEBOARD

When scaffold is 12 feet or higher., it should be provided with a hand-
rail and toelward, fastened to uprights provided for that purpose.

HORSE
SC A EFOLD

A horse scaffold consists of a platform ':uppur: 1 ii ,..arpenter's horse.

CONSTRUCTION
DETAILS

Horses are usually about 48 inches high and 48 inches long. The legs
are 2 by 4 inches, the bearer 2 by 6 inches, and adequately braced
with diagonal braces from bottom of legs to center of bearer.

SPACING AND
TIERING

Spaced 8 feet for "light" duty.
Should not be built more than 3 tiers high. When tiering, legs should
be nailed to plank on which they rest.
Guardrails or toeboards are seldom used with horse scaffolds.

OUTRIGGER
SCAFFOLDS

An outrigger scaffold consists of a platform supported by outriggers
or thrustouts from or through the wall of the building. The inner
ends are secured to the structure.

SUPPORT FOR
SUSPENDED
SCAFFOLDS

Outriggers on roof or top of buildings are usually used as supports
from which suspended scaffolds are held.

CONSTRUCTION
DETAILS

Wood thrustouts should be not less than 3 by 10 inches, and set on
edge. They should project no more than 6 feet through the wall and
should be securely anchored. Ends of thrustouts may be supported
by external braces, spaced 6 feet apart.

ANCHORING
OUTRIGGERS

The key for outrigger scaffhlds is anchoring the inner ends of the
beams. Practice of sand bagging outriggers should be discouraged, if
not prohibited. .

WINDOW JACK
SCAFFOLDS
USED AT
WINDOW ONLY

Should use approved type only.
Used for purpose of working at window through which it projects.
One person only on jack at one time.
Constructed to sustain load of 200 pounds(safety factor of 4).
Planks between jacks prohibited.
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Demonstrate to class on blackboard the advantage of outrigger
beams, and weakness of window jack (based on lever of first
class).

Anc hor

Fulcrum,

Weight

OUTRIGGER

BLACKBOARD:
Length of beam from fulcrum to anchor is much greater than
from fulcrum to eight. Thus, anchoring force is much less
than actual load supported.

Anchor .4Fulcrum

NV eight --ill.

ANCHORING
FORCES

Here length of beam from fulcrum to weight is much more than from
fulcrum to anchor. Therefore, the anchoring forces may have to be
5 to 10 times the actual weight on the window jack.

25
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TUBULAR STEEL Tubular steel scaffolds are designed. tested. and built commercially.
SCAFFOLDS They have ,nanv advantages over built-on-the-job wood scaffolds which_

in gene I a I . . ' v ha\ e replaced.

Point out several advantages of tubular steel scaf-
folds 0% er %,..00d sc affolds. such as safety for the
worker. lower costs, decreased tire hazard. improved
appearance. Ask class to list additional points.

es W.

SCAFFOLDING , Most types of steel scaffolding equipment can be either purchased or
SERVICE rented. Complete scaffolding services include layout, erection. inspec-

t tion by the scaffolding contractor during the job, dismantling. and re-
conditioning when the job is completed.

STEEL SCAFFOLD In general, present-day steel scaffolds fall into three main classitica-
CLASSIFICATIONS (ions:

a. Built-up scaffolds, as the name implies, are built up from the
ground or floor as the work progresses. They can be made up
of either sectional frames or from tube and couplers.

b. Rolling scaffolds are easily movable units made by fitting casters
to either of the two types of huilt.up scaffo; ding, or to special
aluniimam components.

c. flanging scaffolds include heavy duty suspended equipment and
light duty swinging scaffolds.

SECTIONAL
FRAME
SCAFFOLDING

One of the built-up types is erected from prefabricated, welded, tubu-
lar steel transverse frames or panels. They are wid"ly used for brick-
laying, stonesetting, steeple and tower work, for refacing plastering,
and for electrical installations day-to-day routine uses. On concrete
pouring operations, for example, they can support the forms or make
a concrete wheeling scaffold. To benefit from all the safety built into
sectional scaffolds, follow recommendations listed in Chart 49C.



TUBE AND
(:OUPLER
SCAFFOLD

SUSPFNDLD
SCAFFOLDS

ANCHORING OF
OUTRIGGERS

HOISTING
MACHINES

This. the seeond built-up type. is erected from four basic parts: gal-
anized steel tubes of 'carious length,-. joined by fittings which lock.
to make a continuous tube: a standard. right-angle coupler for joining
members at right angles: adjustable couplers for joining members at
other than right-angles. and bases. on which the scaffold is erected.
The tols are usually 2 or 21:, inches nominal outside diameter and
from 6 to 13 feet long.
Tube and couple,- scaffolds are the most versatile built-up type. because
working levels can he established on any interval and because braces
can he set .at any point. Curved surfaces, extreme height. uneven
ground. and building set back pose no problem with this type of equip-
ment. Tube and coupler scaffolding are widely used for building ren-
ovations and refacing work. safety measures indicated for
sectional scaffolds should be followed when the Woe and coupler type
is used.

In addition. the scaffold should be checked after erection to ensure
that joints between connecting tubes are locked, as indicated by
"match" marks on the members.

SWINGING AND
FENDER
GUARDS

OVERHEAD
PROTECTION

SWINGING
SCAFFOLDS

DISTANCE
BETWEEN
HANGERS

A suspended scaffold is a platform supported by steel cables suspended
from overhead outriggers. They are used for bricklaying and stone-
setting on large buildings. The plaform is continuous on one or more
sides of the building, and it is raised as the work moves upward.

Outriggers, or thrustouts, are (usually 7 inches, 15.3 pounds) "I"
beams or channels anchored with "U" bolts to the steel framework.

Hand operated hoisting machines are located on the platform. They
should have Underwriters' Laboratories approval.

The platform should be tied to the building so that it will not swing
away from the building during a high wind. Fenders should also be
provided to keep it from bumping against the building.

Overhead protection should be provided by a solid wood canopy.
Handrails and toeboards are necessary. The space between the hand-
rail and toeboard should be filled with wire screening.

Also know as painter's scaffold, it consists of a platform or plank,
the ends of which rest on a hanger which is supported by ropes
attached to hooks which hook over the eaves or cornice of a building.

Varies from 10 to 24 feet, depending upon type of platform. Platform
may consiet of a plank, a ladder section plank, or a beam type
platform.

HANGERS Hangers or stirrups are made of 3/4-inch round iron. They should
be designed to support a guardrail, intermediate rail, and toeboard.
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LIFELINES Ropes should be 3,t -inch manila.
Not more then two men should work on a scaffold. Each should have
a lifeline, independent of the scaffold ropes.

SAFETY
PRECAUTIONS

Many accidents have occurred because the ropes have broken. These
should be inspected frequently and securely fastened when in use.
Fenders should be provided, and provisions to tie the scaffold to the
building.
Guardrails and toeboards are necessary. They are often omitted.

I-

Question:
What are the important points to look for when
inspecting suspended or swinging scaffolds?

Answer:
a. Overhead protection.
b. Handrails, toeboards, wire filling.
c. Tie into building.
d. Fender guards.
e. Properly fastened thrustouts.

28
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FACTORS CONTRIBUTING TO .

FALLS ON SAME LEVEL

r)9,

CHART 50C

MANAGEMENT
RESPONSIBILI-
TIES

Management has the responsibility for selecting, providing, and main-
taining the proper type of flooring or other walk surfaces, recognizing
that walkways, ramps, and floors in one department may require a
different surface than those in another department; for example, the
plating room and the machine shop.

PLANNING Lack of proper planning is often the realicause of conditions which lead
to falls:

1. Improper drainage.
2. Poor lighting.

3. Overloaded floors, causing distortion of surface.
4. Crowded aisles and congested traffic due to improper layout.

SLIPPERY
FLOORS

This condition can be due to any of the following:
1. Liquids, dusts, etc., which have been spilled. (Prevent by safe

practices and good housekeeping.)
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2. Improper drainage. (Redesign to correct situation.)
3. Inherent slipperiness. (Use of special wax. paint, or other sur-

facing material.)

OBSTRUCTIONS These are generally pieces of equipment, castings, excess or backlog
of work in process, tools, repair parts, etc.
Workers should be instructed that these should not be left where they
may be a hazard to traffic. Storage areas should be allocated for this
purpose.

UNEVEN
SURFACES

Warped floors, loose boards, worn or rotten surface planks, corroding
by chemicals, or settling of the buliOing are the most common causes
of uneven walking surfaces.

VIBR Ti Vibrations are generally due to various factors:
1. Improper selection of working surface, underpinnings of poor

structural design, or improper installation of machinery.
2. Lack of proper building and machine maintenance.
3. Overloading.

HOUSEKEEPING Poor housekeeping is probably the most prolific source of falls on the
same level. Slippery surfaces due to spills of liquids and dusts and
stumbling over objects left in aisles are common causes of falls.

EDUCATION AND
TRAINING

SUPERVISION

MAINTENANCE

A well - planned employee safety training and education program helps
to secure and maintain the interest and cooperation of the employees
in a cleaner, safer environment. Safety meetings, bulletin boards,
films, etc., all are means of communication for improvement of house-
keeping practices.

The way to train a worker properly is to "tell him, show him, have
him do it and follow up to be sure he does it." Also add "supervise
him." Set a good example by following this good advice.

There should be a regular system of preventive maintenance inspec-
tions, which would include floors, stairs, ramps, and checking for leaks,
drainage, and the rotting surfaces and underpinnings.
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FLOOR HAZARD CHARTS

HAZARD CAUSE CORRECTION

UNEVEN FLOOR

HOLES

DEPRESSION

SAGGINt,

WARPING

SLIPPERINESS

WATER

GREASE, OIL

CHEMICALS

DUSTS

CHART 51C

FLOOR HAZARDS Uneven &ors, depressions, warping, slipperiness.
Corrections: Eliminate moisture, patch with proper material.
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UN EVEN FLOOR
Cause

1101es, swollen wooden blocks,
chipped concrete, rotten or worn
wooden floor.
Asphalt or composition
due to heat, Or cold.
Asphalt or composition

. oil or chemical dissolved or
softened.

Correction
Eliminate moisture. patch with
proper material, or replace.

Replace on a time schedule or
eliminate temperature extremes.
Replace with proper protective
surface.

Wheels, heat, cheiniedls, solvents. Use rubber tires or resurface.

Overloading floor or rotted joists. Bracerepair, replace. Know
and observe limits of floor.

(Strength: Allowance should be for 4 times the static load or 6 times
the moving load.)

Dampness. Eliminate the cause or substitute
the proper flooring material.

Leaks of water, grease, chemicals,
Oils

Process spills of dusts, such as
floor, sawdust, cocoa, etc.
Inherent slipperiness or when wet,
such as wood, marble, terrazzo,
linoleum.
Smooth metal plates.

Eliminate source. Clean up spill-
age. Use suitable absorbent.
Exhaust and dust collector sys-
tems, special nonskid surfaces.
Use special nonskid wax and keep
dry. Employees wear nonskid
shoes.

Weld beading on surface. Use
nonskid paint, substitute grate or
matting.

Leak or condensation plus temper- Eliminate condition which causes.
ature, formation of ice. Use sand or cinders plus ordinary

salt or calcium chloride.

Distribute occupational safety aids"Trips, Slips,
and Falls," "A Ladder and Stairway Inspection
Sheet," "Safe PracticesLadders," "Scaffold Con-
struction," and "Safe PracticesScaffolds."
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INTRODUCTION TO
THE FIRST LINE SUPERVISOR

You are tho first line supervisor, You are the "key man" in your installation's liher
relations with the union or unions with which it has c,,Ilective hargaiuing contracts.
The importance attached to your role as the first line supervisor in lahor relations is
strongly supported by the opinions of leading authorities -- arbitrators, government
officials, union officials, and academic authorities.

You have been referred to as the "harrassed" in public management. You are required to
be expert in the functions of your department or section, keep voluminous records,
attend numerous meetings, anticipate production bootlenecks, meet work schedules, and
he resp)nsible for work performance. In addition, you are expected to anticipate and
substantiate temporary and regular manpower needs and efficiently assign, train, pro-
mote:, utilize and direct employees.

And in all of the activities you undertake -- actions which involve the efficiency of
agency operations and government funds -- you must constantly keep in mind your
installation's contractual agreements with the union.

Under pressure of getting the job done, with time at a premium and the union steward
always watchful, you might be inclined to overlook rule violations, make verbal side
agreements or approve some expeditious but incorrect contract interpretation. This
might save some time, but it also might result in harmful and costly precedents which
could prove difficult, if not impossible, to eliminate.

This guide is intended to assist in your role of management's "keyman" in the adminis-
tration of the labor agreement.

Union education departments distribute labor relations guides to stewards in order to
acquaint them with their responsibilities and to broaden their labor relations expe-
rience. It is imperative that the first line supervisor have the same familiarity with
various phases of labor relations. Your responsibilities in labor relations represent
an integral part of the success of the daily anc ttinuing operations of your instal-
lation or agency, and of effective labor relatio, in the Federal Service.



CHAPTER I
THE SUPERVISOR AND THE STEWARD

The signing of an agreement is no guarantee that sweetness and light will prev,Iil
during its Lifetime between labor and management. It signifies only that the manage-
ment and the union have reached some accord over the terms and condiLions of emplz,v-
ment -7 the best accord possible under the circumstances.

If this accord was reached in a friendly atmosphere, it will make your j1) of admiai4_
tering the agreement -- contract administration -- an easier one than if hostility
prevailed during the negotiations. Regardless of the atmosphere of the negotiations.
'nu can anticipate that differences trier the intent, meaning and application of
specific contract clauses wilt arise almost immediately after the signing of the agree-
ment. Frequently these occur even during the period when management is informing
supervisors about the interpretation and application of its terms. You can also
expect that differences and disputes will continue in greater or lesser degree during
the entire life of the agreement.

YOUR IMPACT ON CONTRACT ADMINISTRATION

Effective contract administration depends on
you -- the first line supervisor. The impact of
your behavior, your actions and decisions will
certainly be felt throughout your section or
department. It may be of such consequence that
the impact will spill over to the entire instal-
lation, and perhaps to the agency as a whole or
to other agencies.

All the time spent in extensive preparation for
negotiation, careful drafting of contract lan-
guage, and wide and thorough dissemination of
explanations of the interpretation and applica-
tion of the new agreement may go down the drain
by poor day-to-day administration of the agree-
ment by the first line supervisor. Or, you can
establish such positive relations with your
employees and union stewards that they dramati-
cally promote harmonious labor-management

relations in you'r installation and agency. Your attitudes about the agreement, the
union, the union steward, and your behavior in contract administration will greatly
influence the quality of your administration of the agreement. As a first line
supervisor, you represent management's labor relations policies to your employees and
to the union steward, their representative. You occupy an important position -- the
key position -- in the administration of the agreement.

i_J



IT'S YOUR JOB TO MAKE THE DECISIONS

Promoting positive labor t lotions and increasia latt;N: coi,suit.it

with thf senior steward does not mean surrendf-rini.; your

action or decisions. Good Labor N.,lations can produc, an atmo,a)nere of coopr-

ation, of mutual trust and understanding, but mah,ig;!munt, throug,h vou t!;e first

line supervisor -- must take positive actions and decisions.

For example, under Executive Order 11491, an empluyee, as an individual, has the right

to bring his grievance directly to the supervisor. The supervisor may handle -the

grievance, but the-union must be afforded an opportunity Co be present when the griev-

ance is settled, and the adjustment of the grievance may not he in conflict with the

terms of the negotiated agreement. If an employee files an individual grievance with-

out supplying a copy to the union, positive action on
the part of the supervisor is called for, The super-
visor should immediately notify the steward of the
grievance and make certain the steward is informed of
th date and time set for the hearing, and kept
informed of any postponements.

Keeping the union informed is essential to obtaining
cooperation. It is not suggested that management
must obtain prior consent before taking action for it
is not the function of the union to participate in
management's decisions. However, affirmatively
communicating to the steward such matters as changes
in schedules, proposed discharges or layoffs, contem-
plated overtime, etc. -- after management has made the
decision and prior to the announcement to the workers --
can reap the installation many benefits and reduce friction between the management and

union representatives.

As a practical matter, enlisting the steward's cooperation by keeping him aware of
what actions are to be taken is a demonstration of courtesy which must not be ignorod
and which will be most beneficial to the installation and agency.

"COOPERATION" DOES NOT MEAN "CO-MANAGEMENT"

By the very nature of their respective positions, the supervisor and the steward are
bound to be on opposite sides of many issues and cannot "co-manage." Nevertheless,

there are areas in which close cooperation is called for. For example, departmental

safety should be of geniune mutual interest, as should the control of absenteeism.
These matters are of equal importance to the installation, the workers and the union.

There are no hard and fast rules to be followed which will insure peace between the
supervisor, the steward and the workers. The development of a decent relationship is

a matter which must be approached differently in every work area. However, it can

confidently be stated that following the basic principles of fair, reasonable and
honest dealings will, almost always, be the best method of securing the cooperation of
the steward and the workers. If this approach does not produce results, the super-
visor then is in a position to request that the management exert its influence to have
the international take internal corrective action within the local union.

2



UNDERSTANDING THE STEWARD'S ROLE
1; i rent shuuld r coght.:L !:, steydrd as en- elected t a it iii 1 tr,,ist his
ii lie: members, and a(n:or,, it L, caoperatioh and repct n,cs,:ary lor i to 1.
an e1f,cti-e joh. 100 supervisor are not iniormed ahout tin: rights utdrpinsibi t i l t , :-;t,.ward, and a t y p , , 1 p, rs nal L4n.eri I It v 2 a u l , . n

The supervisor must rf,cogni...:e and understand that the stev..ard is 1t ii forced. for
political rcasons, to take a position k.:ith Which he does not necessarily agree. This
is true, of course, of certain management decisions which rho supervis.n- must folloy.
in L,i.ther case, hoth have the right to expect sympathetic understanding from the other.
Lab r r.Witions is 11( )t I .n le Stred't , 1 XL it a:iSLIIIPS that I ill 501 LIM .10_6 Jild
antagonisms will eventually spell disaster for the relationship, the tuckers and tb
installation and agency.

The supervisor and the steward have the right to mutual respect. The supervisor. must
r,.cognii.e that the stek.:ard has contractual rights to handle grievances, and should
not be denied reasonable time and access ti employees to prform this lob, linions
allege that given cooperation, stewards will take care of more border line grievances
than they filo, The stev,ard should be allowed to demonstrate iris good faith intention
in this respect.

Similarly, the supervisor must not he hampered in his primar\ function securing
efficient production by any actions of the steward. The supervr has the right to
expect the steward to support him in getting a fair days work for the wages paid.

3
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CHAPTER II

WHAT THE SUPERVISOR SHOULD KNOW ABOUT
CONTRACT NEGOTIATIONS

Fow fir,,t suporvisors involved in contract necotiation-. As mo;fters of manA.
mcnt nouotiating tams. thcr, ar at least major r, Asons shy it is
important. lor you to ht; acquainte,.'. tho process of contimq. rn

I. It will hip v,u ,Arry oc .our 1,,:y role and function in providing informa-
tional support hei,n.e: auk: during actual contract nonetiations,

L. 1w the dynamics and outcome of contract negotiations. it will
help vou to administer Clo contract -- to intorprot and apply it as int,,nded
hy management.

PROVIDING SUPPORT IN CONTRACT NEGOTIATIONS
the formal phase of contract negotiations begins when:

1. The newly certified collective bargaining agent (union) requests its first
meeting with management to discuss a written contract, or submits its con-
tract proposals, or

Within the stipulated number of days prior to the expiration of an existing
contract, either party notifies the other concerning the renewal, extension
or renegotiation of the contract.

However, supervisors must understand that the planning and preparation phase of con-
tract negotiation begins when the union first appears on the scene, in the case of a
first contract, or as soon as a current contract is signed by both parties. There-
after, there is no real "conclusion" to planning and preparations for contract
negotiations.



liee r is the memher of the management team c 1, -est t,

Ile ai rum,,rs concerning union proposals and dk,mded,, it, H,r..z pl Ind :-;tr

tt.gis and, occesion,11v, what the "reel" i,su-s ary. '..Mtho.dt

aftd.irs, the supervisor has access U this information. He is in I

tilt r of the employees and the reliability of the iih-ormdti n.

Knowing his employees helps the supervisor make this jude,emeht. He can :4ep.irate fact

from fiction, hard information from the exaggerti.-- Open channels of upward
communication should enable him to keep his middle and top management tf,jrn members
continuously informed about these matters.

Unresolved prohioms and complaints frequently turn up as union contract demands. The

supervisor's ability to resolve problems and complaints helps eliminate unimportant
demands. Identifying and reporting those problems which could not be resolved helps
the negotiating team anticipate union proposals and positions.

As contract negotiations continue, the supervisor is in a position to provide ,Tora-
tional and statistical information, such as number of employees hv .111,1

pay rates. number of employees receiving shift differentials, length of
information. overtime worked, etc. The supervisor may he asked about his e'lperien,:cs

and his problems in administeting the existing agreement.

Finally, he should be involved in assessing the implications and effects of union
proposals on contract clauses.

UNDERSTANDING THE DYNAMICS AND OUTCOMES OF
CONTRACT NEGOTIATIONS

The final agreement is the outcome of the dynamics of contract negotiations. Chances

are that the understanding about the intent and application of each contract clause
will be different for both management and the union. This is the reason that the
Executive Order requires that each contract have a negotiated grievance procedure to
interpret its clauses.

The union will seek to test the boundaries of management intentions in contract
administration, often attempting to get from the supervisor what it could not get at

the bargaining table. This is standard operating procedure. It is a practical reality

of collective bargaining. The supervisor must know the management position on the
interpretation of each clause. You should therefore have a considerable interest in
being involved in and kept informed about the progress of contract negotiations.



CHAPTER III

CONTRACT LANGUAGE

i'llere is ue h r; contract lah4uage. The bests that can accomplished is to draft
languaue which is careL,11v chosen to provent disputes and eliminate r.istuid erstandinc:,.ovfry mip,ht appear. on its face, to he clear and un,!ei-ttand.11,
is subject

THE NEED FOR ANALYZING CONTRACT PROVISIONS
Ono have concluded, the contract must le distributed Co each supervisor
and provision must bo made for the analysis of the contract clauses. This t r,ti ni nt, is
frequently accomplished at a special meeting of supervisors. This analysis is
essential in order to assure the development of a consistent and uniform understandingof the contract, and consistent and uniform application of its terms.

HOW TO ANALYZE A CONTRACT PROVISION

The rules of labor contract interpretation are much the same as those followed by the
courts in construing other types of contracts. It is not necessary to put the prin-
ciples in highly legalistic language to understand them. The primary purpose of these
rules of interpretation is to determine the intent of the parties. What did the agency
and union mean when they wrote the provision?

To determine the meaning of any clause contained in the agreement:

1. Examine the written minutes or notes of meetings at which the language was
drafted and agreed upon. What discussions were held? What did the parties
say they meant when they considered and adopted the provision?

2. Discuss the language with members of the management negotiating team. What
was their understanding of the meaning at the time of agreement?

35k..'17
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1.1 tuc.-s ti;,

dispte-;ed .)1? there :in.. interpret under-u. -1-1

the grievance,':

4. Study any prior arbitration decisions in which the particul Y.1s

discussed.

5. Research all past practice. How has the provision been :ijminist-red 1,inc- it

first was written into the agreement?

6. If the minutes of negotiations r: rid discussions the ;:riu,g,0)..,nt r,pr._.,..7)-

tatives reveal that the parties did not focus specific ill'; on the phrus,.s in

dispute, and if there is neither history of pest practice nor prior arbitra-

tion awards, then turn to these rules:

(a) Words shall be given their normal or comni(w meaning, e.g,, "p iv"
ordinarily implies payment in money.

(b) Technical words commonly used in labor agreements are given their

normal meaning. Words such as "layoff." "strike," "seniority." all
have fairly well established meanings in industrial life.

(c) The contract will be read in its entirety and each separate part
interpreted to give effect to its general purpose.

(d) Where there is a conflict between general and specii:ic language,

the specific shall govern. For.examp. a general clause on
seniority may provide twat generally, seniority shall be stitctly
adhered to so long as the employee has the ability to perform the

work. However, the overtime clause may provide that the employee
normally performing the work will be assigned the overtime. In the

event a dispute arises because a junior employee normally perform-

ing the work is assigned the overtime, the overtime provision will

govern, as it is the more specific.

(e) If there is a conflict between two clauses, the intention which

appears in the most important clause shall govern. For example, the

contract may contain a provision stating that the management will

continue its policy of providing standard break periods, and also

contain the usual management rights 'clause, spelling out that

management shall direct the work force. If an emergency situation
arises and the supervisor finds it necessary to keep the men working
through 'the usual break, the management's action shall be sustained
as supported by the more important clause, the management rights

clause.

In summary, unless management by past practice (including grievance discussions and

settlements) has committed itself to some other meaning, there is a good chance that

the true intention of the provision will be rpbeld in arbitration.

THE MAJOR CLAUSES !N EVERY CONTRACT

The ideas contained in each of the clauses to be discussed are expressed differently
in many agreements, but the major features noted are the ones to which the supervisor

shall he alerted in the contract(s) he is to administer. There are, of course,

8



. .1.r, ;i

pr rs th-I,

all agre-.:.,.!it-.

1. Pa r t ,

;1',..rt

'he ti rat clause w-hich appears in most cell-ct_ive Lirgaining
identities th- to th, contract. For the unin tin
signed by repr,sentati\es of the int,,rnational. tH local, or 12,,th. rh,

m.,nngemLnt pr.:fer tin international and the local sign so that
hth nay be liabl, for contract violation. '..;her,, sign ind tip:. 1-cal
withdr from with tin international, ional ret.tins
the bargaining rights with the emplo,:, r. The ilgnc: may . a singl-
emplor or as a group rpre,entative ol several government ,,I.-vers.

Pro.:ison may also he made to cover the situation in the, event ei tho reorg,-
nintion of an agency orinstallation.

2. Preamble and Purpose

The pr,. -amble is a g,neral statement of the intent and purpose of the parties
in making the agreement. Reference is made to the mutual interest of the
emplover.s and the management in furthering efficiency and economy. The
preamble contains n statemol,t of the desire and duty of the employer and the
empinr,,es to cooperate fully in the advancement of a successful oporati on.
Reference is frequent 1\_ mach. to-care,: ing out the mandates of Executiye Order
11=491 amended.

3. Recognition and Scope

Tine agency states its acknowledgement that the union is the exclusive and solo
collective bargaining agent fo7 all employees in the prescribed unit as
covered by tire agreement. The .union must establish that it is entitled to
such recognition by obtaining certification after an election. (The Executive
Order contains detailed procedures in connection with filing for and holding
elections.)

4. Management.Responsibilities

A statement of management prerogative, is required in all federal contracts.
The clause spells out the management actions which are exclusive functions of
management. Some view it as not advisable to list management rights, since
the enumeration of certain rights might be construed to exclude other rights
not specifically stated.

The clause may be a simple reference to Section 12(b) of the Order, or it may
he spelled out.

5. Hours of Work

This provision is not necessarily intended to guarantee any number of hours
of work to the employees. The practice is to define the work day, work week,
nr both, in order to prescribe the regularly scheduled hours during which work
is to be performed, as required by law and as a basis for calculating over-
time. What is meant by "day" and "week" is set forth in detail.

Sub-paragraphs of this provision may alo proficle for notice of changes in the
hours or assignments to shifts as necessary, for the establishment of new



shifts, f is it,11 t t,

Hy.,

-up tim , etc.
shift

'?ti.,, 1

O`.trrt i me and Premium Pa";

w.-rtim and premium pa': rate's ar bv Fed,-ral law and Ci.1 Ser.:ice
Commission regulati-on. However, overtime and premium pay contract olan:.-s
may include pro'..isions that these pavm,!nts cannot be made unless overtime cr
prrmium work is spt-cificall': a ,..-:p.)risor, that adequate notie-
must b- given, that employee!-; may (or :nay not) refuse overtime or pr,!mival
work, and that it be distributed in a specific manner.

NOTE:
Provisions Covered By Law or Regulation

SUBJECTS SUCH AS HOURS OF WORK, OVERTIME AND PREMIUM PAY,
HOLIDAY WORK AND HOLIDAY PAY, SENIORITY, TRANSFERS AND
PROMOTIONS ARE SET BY FEDERL LAWS AND/OR REGULATIONS --
AGENCY OR CIVIL SERVICE COMMISSION. THESE COVER SUCH
MATTERS AS THE HOURS OF WORK PER DAY AND WEEK, OVERTIME
Pi,Y RATE, THE NUMBER AND DAYS OF HOLIDAYS, MERIT PROMO-
TION, ETC.

IN VIEW OF THE IMPLICATIONS OF SECTION 13 OF THE ORDER,
UNDER WHICH NEGOTIATED GRIEVANCE PROCEDURES ARE LIMITED
TO THE INTERPRETATION AND APPLICATION OF CLAUSES IN THE
NEGOTIATED AGREEMENTS, THERE IS THE POSSIBILITY THAT IN-
CLUDING THE LANGUAGE OF THE FEDERAL LAWS OR REGULATIONS
IN THE CONTRACT MAY MAKE THESE TOPICS GRIEVABLE UNDER THE
NEGOTIATED GRIEVANCE PROCEDURE. WHETHER IT IS JUDICIOUS
OR A GOOD MANAGEMENT LABOR RELATIONS PRACTICE TO NEGOTI-
ATE THE LANGUA -`F LAWS OR REGULATIONS, OR CONTRACT
CLAUSES PARAPHI THE LAWS AND REGULATIONS, AND IN-
CLUDE THEM IN COLEE,TIVE AGREEMENTS IS A MA. 7.11 OF INDI-

VIDUAL MANAGEMENT JUDGMENT AND POWER. IF SUCH CLAUSES
APPEAR. IN THE CONTRACT, IT IS ADVISABLE THAT THEY SPECI-
FICALLY BE EXCLUDED F-.0M THE PROVISIONS OF THE GRIEVANCE
PROCEDURE.

HOWEVER, MANAGEMENT MUST BEAR IN MIND THAT THE IMPLEMEN-
TATION OF THESE MATTERS -- HOW OVERTIME IS TO BE DISTRI-
BUTED, WHEN THE NORMAL WORK DAY BEGINS AND ENDS, WHO
SHOULD RECEIVE PREMIUM PAY AND UNDER WHAT CIRCUMSTANCES,
HOW LEAVE SHALL BE SCHEDULED -- IS NEGOTIABLE. THESE
CAN BE AND ARE INCLUDED IN AGREEMENTS AND COMPLAINTS
CONCERNING THEIR INTERPRETATION AND APPLICATION ARE SUB-
JECT TO THE NEGOTIATED GRIEVANCE PROCEDURE,

10
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nuub,-r and tim,s of liolida7:s a:1,1 pavm,nt,-; ar-
Federal law and Ci..il

necessarily included in t:P.- negotiatd agreemnt. How,vr pr
be made corwerning limitations, if on
the procedures for rotating regular or special holiday work roq:Iir.,
among employ,e:,..

8. Senioritv -- Promotions -- Transfers

The concept or seniority. -- rowarding (,mploy,--:s with gr,,ater, l oath
service by preferential treatment -- is in-olYfar in many aspects of
agreement. Seniority "rights" are often considred or in,:clyd in
determining the order of laoff and rehire, promotions, transfr to :1W1-,'

desirable duties, choice of vacation choice of shifts old
hours, overtime distribution. etc.

The two major considerations arc:

(1) Determination of the unit within which seniori'Ly shall h
applicable -- stction, department, installation or entire
agency; and

(2) The factors or criteria other than seniority which are involod
in promotions and transfers -- skills, training, education,
fitness, abilit and other qualifications. Nerit and fitness
are required by merit system principles

Other sensitive matters which may be controlled by seniority provisions
are transfers out of or into the bargaining unit, merger of seniority
rosters in the event of agency consolidations, preferential (super)
seniority for union officials, exclusion from seniority "bumps" of handi-
capped workers and veterans.

9. Grievances and Arbitrations

All agreements negotiated or renewed since November 24, 1971, must include
negotiated grievance procedure for consideration of grievances over the

interpretation and application of the agreement. The details of the pro-
cedure are negotiable and not subject to Civil Service Commission regula-
tions.

The negotiated grievance procedure is applicable only to the bargaining
unit it covers. It is the exclusive procedure available to the union,
management and the employees in the unit for resolving grievances over
the interpretation and application of the agreement. Any employee or
group of employees in the unit may present such grievances to management
and have them adjusted without the intervention of the exclusive union,
but the adjustment cannot be :inconsistent with the terms of the agreement
and the union must be given the opportunity to be present at the adjust-
ment.

Negotiated grievance procedures will generally consist of a number of
successive steps or stages, with time limits for initiating the steps and
obtaining a response. The first step may be an informal step to enable
the parties and employee to adjust the grievance quickly, with the least
poisible loss of time.



It this stp,
ti- gri-y,:;ce

,ft-r. psvi fol1ow the installoti I's or :1...nv's

,i-unnization until it 1-aclis the highest authority in tne.

n-LI.,Ljated grievance procedure may provide for arbitration if the
griovance cannot t- resolved at CI. le-el -f the hiohest authority.

Arhitrltion cr. h- th.r. aoencv or tb. union. Arbitration

pori!ii)--;sible only if negotiated as a step of the negotiated proceiur.

It can only for processed through the ne,o t i at

procedure. Thf- decision is final and binding, except that .ither

ment or the union may file exceptions to the award with the Federal Labor
Relations Council under regulations prescribed ov the Council. The

Council grants a petition for review of an award of an arbitrator on
grounds similar to those applied by the courts in criate sector labor-

management relations.

Grievances initiated by an employee or group of employees in the unit on
matters ether than the interpretation or application of the negotiated
agreement may he presented under any procedure available for such purpose.
Where the parties cannot themselves resolve the question of which proce-
dure .-- negotiated or other -- is the appropriate procedure for the
resolution oE a grievance, the issue may be referred for determination to

the Assistant Secretary of Labor for Labor-Management Relations.

In negotiating the grievance procedure, management and the union can
include the matter of and conditions for providing time off to the griev-

ant, witnesses and the union representative for the purpose of preparing

and presenting the grievance. In the agency appeals procedure, time off

for preparing and presenting appeals will depend on what rules and

regulations are promulgated for that purpose.

The agency should not discipline or otherwise discriminate against an

employee because he has filed a complaint or given. testimony under the

Order. To do so may constitute a management unfair labor practice.

The fact that a contract has terminated does not bar access to the griev-

ance and arbitration procedure for the purpose of processing grievances

arising during the term of the contract. As to those grievances arising
after the contract termination date, and before a new contract is sipned,

usually management and union agree that the terms of the expired contract

will govern during the interim period, and employee grievances will be

processed even though, technically, no contract is in effect. Or, the

agreement may be extended until a new agreement is concluded.

Chapter 4 following discusses the role of the first line supery or in

handling grievances under the negotiated grievance procedure.

10. Discipline and Discharge

Management must control the activities of employees during working hours

in order to assure the maintenance of order and production in the work

place. Management therefore has traditionally retained the right to dis-

cipline employees. However, because of past experiences, there have
developed protective mechanisms to assure fairness and impartiality in

the exercise of these management controls. As a result, employees are



pi i nal-. atatio7, a . h

ipli r :ip pi

r- actl(as becair..e.

sox r Liti

li Lieri is n eentr.i.ct prisi-u n, 11)1

in this i rt. :'r ht

dcti

11. Dunition

Usually agreements are written to cover a fixed period of time during
which the whole ai.ireement is in f S,Imetimes th. contract ,pociCi-
callv that a certain pr..,:lion will ha''- 1 diflerent termation
date. The duration clause sets forth the .1c.vanc(- notiee requirem to
be complied ,-ith h- tb panto seeking modification or termination. A.:41--

ments may prio,ide for automatic termination on a certain date, or ,-,t,fla_
tic renewal for a specified period if neither part- requests changes. In
addition, provision is of ten made that amendments by mutual con,ent,
he negotiated during 'he term of the aireemen'..

12. Other Provisions

There are, in addition to the types of clauses which have been reviewed
in t1,ls section, many other subjects dealt with in labor contracts, some
applicable to all agencies, some related to special circumstances in a
parti:ular agency. There is no intention to suggest that other clauses
do not warrant the supervisor's close attention. The clauses selected
for review in this section are those which almost always appear in one
form or another in labor agreements. Others are of no less importance to
the super-isor in his labor relations function. A simple listinc, of some
other types of clauses which may he contained in the agree m,:nt will
demonstrate the wide vane -to of possible subjects wbich may he dealt with:

Leave of Absence (procedures, standards)
Technological Change
Working Conditions and Sofe'v
Charity and Other Collections
identification Badges (agency, union)
Physical Examinations
Conduct of Union Affairs
Training and Apprenticeship
Outside Activities
Personnel Records
Availability of Agreement to Employees
Death in Immediate Family, etc.



CHAPTER IV

HANDLING GRIEVANCES AND ARBITRATION
i - 1

.:loot 1, .0, t c,,nt - r rpr,
i yr. k n.. r r Of i t"7.

,11C! 1 .

REDUCING THE NUMBER OF COMPLAINTS
While there is no magic formula for eliminatin grievances, thy following supystions
should help the foreman reduce the number of gri-vances.

1. Be altrt to tho usnat causes of griyvancc. Do not knowingly viol;Ite the
contract. For exampl, distributing ova unequall in vi: lati..n 01 A
contract proision to the contrary is an open invitation to a c.rie.:anre.

Keep the workers informed r"garding th- quality of their work performance.

Correct minor irritations promptly.

Encourage constructive sugnstions.

5. Keep promises.

6. Assign work impartially to employees with ocp,al and ability.

Give roasons for your orders unless they are Hous.

S. Be consistent unless there is an obvious reason for chango.

9. Explain change.

10. Act as soon as possible on requests.

11. Avoid showing favoritism.

12. If corrective action has to be taken do not make a prbiic display the
disciplinary talk or action.

In short, use common sense and, until
proven wrong, assume that fair treatment
will pay off in cooperation.

15



FIRST DISCUSSIOF GET THE STORY

"gripes" are not st,-ictl. relaty a

situat inn not covered Ee the contra(.-: and t.he ::egotiated grieya:1e nr.,cejere.
it is quite true that in such a case the grievance should fail, nevertheless, the

r gad iI be h-ar_7: on th,-, a "1,,,a1istic"

at :hi, and a

!lard f!,:,,linos urag,

oar ma,

d and i nany '71atte rs wniH i r-a

!,i0hi not t'.,

used a- pr,-!,.ur,

tH, -r r st, :ilia [ull% h a , L ,1nt

Li,ien ini ',4(A anio Let the er-Iplovee cwr steward tall.

L
seper-i .ioesnt oterest to

the pr :i:1,: he is open to the charge of pre-judginiz, the mattr.

tim-s hearing the complaint out is all that is desired. Lie not retus- to listen.

:lake certain that you fully understand the grievance. Ask questions carefully \.:ith,,ut

becoming argumentative. The argument comes later after the facts hay: been chec;osd.

the contract reviewed, pa'st practices and past grievances analyzed. Nor' your responsi-

bility is to hear and unc' stand the complaint. Don't promise anything at this time

other than a careful inve :gation.

DON'T GUESS - INVESTIGATE
If the supervisor is absolutely certain of the proper answer and feels that a quick

factual response will resolve the matter, then of course an immediate reply is called

for. However, if the supervi;or is (a) not sure of the facts, (h) not sure of the

pertinent contract interpretation or management policy, or (c) doubtful that the

atmosphere is right for resolution -- then a delay may he necessary',

A hasty decision under any of these three conditions can be disasterous.

In analyzing a grievance, the key word is investigate.
Assuming the complaint is a grievance under the agree-
ment. review the time limits of the grievance procedure.
Has the grievance been filet within the required time?
Also keep in mind the time for the answer.)

Weigh all the facts and review any relevant records, such
as those covering payroll, attendance, overtime, sick

leave, safety, etc. Review personnel jacitS of the

employees involved.

Obtain information regarding previous'settlements of
similar grievances and previous contract interpretations.
The labor relations officer ,an assist in this phase of

your inquiry. It is in the .Jatter of determining what

has gone on before that the danger of establishing unfavorable "past practices" will

be most urgently demonstrated. A past practice which adds to, subtracts from or

modifies the contract to the disadvantage of mn penitent is one of Cle most disturbing

and difficult situations to overcome in the ,re field of labor management relations.

16
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in the p..st.

lane a supervis r fcuni, t. his '.iis.71av,

past cflncerning a relatively :ninur occurrenc, t h at

similar occurrence knoolvs mores ,erioJs cons,(1Jei-Ices.

P acct

PREPARING THE ANSWER YOUR DECISION
1. Det,ermine a solution aft :r anal' ::inu all of tH, ,lc--1-p-

investicdtion. Discuss our answer with others our suprvisc!-,
relations rpresentatious, c'hor superviors. C,o,snitation is ri ,ign of
canti.,n, not of indecision. A supervisor .Zno ha, carefullv assc.nbiod the'

facts, researched the contract, and r-ached an irrl.,pendent jrici:lent will it
be criticized for reviewing the matter with others.

2. Frame your answer carefully. Policy differs concerning the most effect
answer. Some prefer 'lrievance denied. No contract violation". tethers

prefer a more complete discussion in the answer. To insure general consist,
c -ncr throughout your agency, be sure to check your response with the Labor
Relations Officer.

3. If the grievance is to be settled or granted, do it promptly. If the decision
is that e grievance has merit, do not detract from the satisfactory resolu-
tion by a begrudging delay. Achieve some benefits from granting the grievance?.

4. Make a written record. No matter whether th grievance is denied, granted or
settled by compromise, prepare a complete statement of all that occurred --

the grievance, the facts, the investigation, the interpretation, the decision.
If the grievance is denied the statement of facts will be useful on appeal.
If the grievance is granted in whole 31.- in part, it constitutes precedent or
past practice which will become important in the future. Finally, no effec-
tive labor relations program can depend ;'.non memory and word of mouth. The
passage of time distorts the recollectiom of what occurred.

If there is a doubt, give the benefit of the doubt to management. This statement
should not surprise you. Ask ar;\ union steward and his answer will he -- 'The benefit
of doubt to the grievant (or the union)." The purpose of the negotiated grievance and
arbitration procedure is the resolution of doubtful issues. However, in his area of
responsibility in grievance handling, the supervisor does not sit as arbitrator. He
resolves those cases in which the grievant is clearly entitled to satisfaction, and
since a contract interpretation will affect the entire operation, denies those
grievances in which the.-management is either right or the decision is borderline or
doubtful.

One contract covers the installation or agency. It is not the supervisor's role in
grievance administration to issue interpretations of the contract which he intends to
be applicable solely to his department. He must realize that he is an integral part
of management's team. When in doubt about contract interpretation, check with the
Labor Relations Officer.

Z)CiL.16



ARBITRATION

: : : . .

: r :

1 cc Li a r .; : .f4r-,-:a'f TV:

WHAT IT IS AND HOW IT WORKS
trtit i proceedi ng in i ti-ter,or, usa

)rti. lispit,. :1-ars rJ.-r final

j:oi
i S it a mdiator. A mediatur attempt, to find A solution ,atisfactory

hoth partjos, The arbitrator renders a decision which 'ii 1': b un,atistfactt'ry to one

o- 1,-tA di pirtie,.

trator, are ttilpoted to exhibit strict impartiality and to pisses Lii' basic

ii- lice to ,m1H, ,tde(juJitely ini,rmed c-ncerning the particular fact

or a dispute. Arhitra,ion award, should be consistent with tho labor agreement.

lii. Ii rst step in the irbdtration procedure is the selection of an arbitrator (some-
times called "neutral," "third-party" or "umpire"). Some labor contra-:LS name a
"p,manent" arbitrator wh:, hears and decides all disputes arising during the term of
the agreement. A few allow a government agency to name an arbitrator. However, the
majority of contracts peovide that the parties will select an arbitrator from a list
(a "panel") Supplied bv either a government agency or by the American Arbitration
Association. Arhitrators have varied backgrounds. Some are cell c' professors, others
have been associated with government agencies, man are attorneys.

Next, the particular issw. (or issues) to be decided by the arbitrator is supplied to
him in the form of a "submission" (or "stipulation to arbitrate"), document which
briefly states the so -ct matter of the dispute. If the parties cannot agree on the
exact wording of the issue, they may separately phrase the question as they respec-
tively see it, and both statements will be given to the arbitrator. Since the
arbitrator's decision may be final and binding, the management representative must be
extremely careful to clearly define the matters which the arbitrator is to consider
anJ decide. The arbitrator's authority should be spelled out in the labor contract or
in the submission. Generally, arbitration provisions prohibit the arbitrator from
rendering an award which changes or modifies the terms of the labor contract as it is
his function to decide if the agreement has been violated but it is not his function
to re-write the agreement.

As the final preliminary otep, the date, time ' place are agreed upon between the

parties and the arbitrator. Occasionally the parties may supply the arbitrator with a
copy of the labor agreement, and with copies of the grie"ance, the answer and any
appeal step correspondence. Usually, however, first presentation of this material
is reser,,ed for the hearing.

Nearly all arbitration hearings are c.,H(incted far more informally than proceedings in
the courts. For example, most arbitration cases are presented without witnesses being
administered an oath to tell the t. 1th ("sworn") and without a stenoiaphic record of
the testimony. The rules of evidence which are observed in the courts, and which
govern all aspects of a trial, are only slightly utilized in arbitration. The extent

18
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Sometime after the hearings ha-- been concluded .end sir arhitrat.r
written opinion ut-

both sides a or his awar:l. suppl. .me tinted w e o
11 01 nu, Nis ;-"on son a for hk)1J.i fear .,ro, do or til, tithe r. s ,;1

tho awar! is linal and binning. whon so stated in th, nt

BE AN EFFECTIVE MANAGEMENT WITNESS
Tile questioning of in arbitration 'H-.arings is usually condtict-C 1,-ss
formal manner than in court. ;-,.rtheless. the supervisor cJII0H as an agel witn.-ss
should not Issum that his testimony is to 1:052,arded as Of lesser unn5equen, than
if h._ . were testiifvirn in a law suit. A case can he won or lost h.. the sups, i,.
testimony. The importance to management of favorable resultt.. must not he under-e!-;ti-
mated.

The superVi set' wi 11 be called upon to testify either to facts which he can relate
his own knowledge, or to provide a technical opinion concerning the operation. I': 'or
to the hearing the management representative responsible for the preparation and pre-
sentation of the case will meet with the supervisor and tevew his testimony. There
is, of course, nothing improper about such a discussion. In fact, the management
representative would be derelict in his duty if he did not Adequately prepare his wit-
nesses. The supervisor will be given guidance it thiu time with respect to the matters
upon which he is to be examined, and will also be prepared for questions which the
opposition might pose on cross-examination. Since the management hearing representa-
tive is primarily responsible for making the best possible presentation, his advice and
Jirection should be followed. A well thought out presentation involves the strategic
use of each. document and of each piece of te..;timony. The most effective management
,!itness contributes to the over-all development of the management position by follow-
ing the suggestions ,F management cousl concerning the relative value ''1 the testi-
-finny which the witne:-s is prepared to give. The following are suggestions which haee
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impression of being ! r and above-board even :1-1, 'uzh hi

to defeat the union' s complaint.

In many cases, the suprvisor's account of an event is the 'r

action and its entire theory of the case. in summiry, tner''ir it is t-mphlsiz..,

that the supervisor should he extremely accurate in recordiniz the prvcis', details

which mana !ment will tak- actir-)n.
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CHAPTER V

STRIKES, OTHER JOB ACTIONS AND
THE SUPERVISOR

?(Q)()) "1.H.
Tion szr. ai;a17-t
Sta'.- or A
part ipati. .n a strike

19(b)(.=-) on Unfair Labor Practices states thrl- a labor organization shall not
"call r in a stric work stopp;-iz, . in =1 1 ,!-or-
flanaec:1,nt condone any such activi fdili:)c 7.1 tak,, a-TInn t.
pre,..ent or stop it.''

r, b ing realistic We Just expect that job action:, will occur. These may rand
demonstrations through w,,rk stuppaes either :he rni n or b: other L rups

employees. Almost certainly, the first lino supervisor hear the brunt r the
responsibility for maintaining agency services during these disruptions of normai
routine.

It might be eneficial to review the types of job actions and consider agency strik:
plans.

TYPES OF LABOR UNIJN AND MILITANT GROUP ACTION
DEMONSTRATIONS

o Picketing on own time on government property

o Picketing on own time on -dublic property

o Protest parades or marches

o Protest compaiEn through public media

LIMITED STRIKES
o Mass resignation

o Picketing on government time

o Mass sick-call, "blue flu," "red crud"

'Section 7311 of Title V, U.S. Codes (enacted as PL 333, Laws of 1955) as modi-
fied by Blount v National Association of Letter Carriers, 305F Supplement 546
(D. D. C. 1969), not appealed by the Government,

21



STRIKES

,

tri LL.drim,L,

,
,,then- t-

Cener.,1 -

other geogr,iuh ,ir-t

rk-r,

- ,is i strike; union members leave CO' pl .1 -71 I,

NON-UNION GROUP ACTION
Employoe croup action - a faction within a labor oraard::ati n or aahc-

strilike action to attempt to accomplish coals that: (1) are normally

considered beyond the -,,'ope of collective bargaining e.a., b-tter housing an2

ducation. da- care eentrs or, (2) fall iithin the scope of barga!ning of the

exclusi-e ha .coining agent, working conditions, emplova

for minority groups, promotion opportunities for minority groups, etc.

o Community group action - a group outside the labor organi.::ition or ,Jc

utilirinc deinonstratioas to bring about pressui2 to achieve coals that could

either he within or outside the scope o: bargaining ol union and m,iel,,It.ment

o CL ,ined employee croup and commutv group acticn

JOB ACTION PLANS
Each agency has, or should have, developed plans to prevent job actions from occurring,

or to manage the emergency situations resulting from jot. uctions if tbev do occur.

I. Strike prevention plans, allowing are some of the elements of a

strike prevention plan:

o Maintenance of equitable conditions of employment for all employees

o Recognition of the exclusive bargaining agent to organize, confer, and bargain

with respect to personnel policies and practices and matters affecting working

conditions

o Bargaining in good faith

o Adherence to the terms of the negotiated agreement

22



thi collectie baz-gaininu plocess as a systeN resel-o

Pro-i,;ien i,r mluhinery tor adjutinu ur
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I-r i n, i 1

t,f t !or '

Fair almini'tratioe ::n.l im,nt ,.st-I,Iishua rules, law. aej

Prevision for Ili Jisolosuru 11' mannuit. C

obligations of umployment in the public scryice

Open lines ot ctmmuinication I LV:,1 management, its employees the,r
representati..es

o ()pun linos ot communication among all members of the "managemunt team"

o Establishment of ifecitve procedures for resolving impnsses

o Development of management personnel skilled in laber relations techniques

o Development of a strike contingencY plan

2. Strike contingency plans. Despite all the positive steps minagement may
take, the possibility exists that strikes or other militant group actions
may occur. Because of this possibility supervisors must be prepared for
the following:

o To meet such commitments Ls:

Providing uninterrupted servir' to the public.

Assuring availability of supplies and materials.

Continuing jobs performed by contractors.

Establishing ultimate limits to which the agency can go, using its own
resources to assure continual service.

o To maintain security {plant, personnel, equipment)

o To meet maintenance requirements

o To assure that the rights of employees who work during the strike are main-
tained

o To maintain effective communication throughout the organization

o To assure that appropriate legal action can be taken

o To maintain public protection and safety. Protection of managers, working
employees and agency property

o To establish critical needs and their priorities

23
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THE SUPERVISOR'S ROLE DURING A STRIKE
in .17.11- rt at a strike. sup.-.r iv. .er:ain

ie super' is )r must he. certain of his lines communica'ciL,n.

t call 1,'r instruction aria information during the strike. He will re(jue,
o supply feels :And he slo,uld ,tremelY Purful that thv are accurate.
Records ;illlet maintaindd of all incidents discussions which occur jnring
strike.

Superyisors will he cal led upon to wor,, long hours, expend great energy and
unqualified loyalty. Management must be confident that suporvisors
every effort to assist management in a time of crisis.

THE STRIKE IS OVER
During the immediate post-strike period the supervisor, as in other labor relations
activities, once again is in the "key" position. If harmony and cooperation are to ho
re- establi shed quickly, it is the supervisor who will hear the harden of such an
accomplishment.

The job of meeting the returning workers is up to him. Management's attitude is
reflected in his attitude. The supervisor who handles this assignment well gains the
respect and confidence of the top management, the employees and the union officials.
Effort is directed to making the work areas "normal" as soon as possible. To this
end, the followinu, suggestions are offered for the guidance of those responsible for
supplying the leadership to make normalcy possible -- the supervisors-

1. Greet each returning employee by stating: "Good to see you back," or "Glad
to have ynu back."

2. Do not rehash the stripe history. Do not discuss who was at fault, or
suggest the strike was stupid or uncalled for.

3. Stay in the work area. Be in evidence all day long offering words of encour-
agement and assistance. Keep a close watch on the progress of the work.

4. Do not display any attitude of partiality by talking at length with non-
strikers or those known not to have favored the strike. Do not indicate any
special attention toward either the striker or non-striker.

5. Have the work program planned, with exact assignments for each worker. Make
certain there is no delay in getting the job done. Keeping the workers busy
will help establish the right atmosphere.

6. Be lenient of criticism the first.day or two. Friendliness at this time will
be appreciated.

7. Be alert to possible conflicts. Unfriendly wisecracks and remarks between
strikers and non-strikers should be stopped. Keep the area humming, don't
allow groups to gather and discuss. Tempers may be high and must be guarded
against.

8. Make certain you are familiar with the exact terms of the settlement.
Clarify in advance any questions you may have so that you will be in a posi-
tion to authoritatively answer inquiries from the workers.
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CHAPTER VI

THE SUPERVISOR AND
THE EXECUTIVE ORDER

MANAGEMENT UNFAIR LABOR PRACTICES

lieae order defines the rights of employ. -es and the obligations of management (and
unions). then a supttr:isor interferes with tie rights ef emplo,:es (their right t.
join or not join unions, participate in administration of and reprosnt unions, File
complaints and grio-ances or appear as a witness in su,h actit'n). or shows favoritism
to one or another union. or fails to meet management ohligations (to meet and con:or
in good faith with the union officer or shop steward, etc.). he may be engaging in an
unfair labor practice. These situations occur during the of an agreement. and
even before the union has secured exclusive bargaining rights.

UNION UNFAIR LABOR PRACTICES
In addition to the types of management conduct forbidden he th., Order, there are a
number of unfair labor practices in which unions must not engage. Briefly, a
may not:

I. Coerce employes into union membership by using such tactics as threats
against employees or their families, interference by mass picketing, or any
other strong-arm methous.

2. Coerce employers in their choice of collective bargaining and grievance -
handling representatives. If a supervisor is designated as the grievance
"hearing officer" at any level of the grievance procedure the union may not
force the employer to select another supervisor by refusing to submit griev-
ances to the employer-designated supervisor. Nor may a union refuse to
participate in bargaining unless a particular management representative is
removed from the management team.

3. Force or attempt to force employers to discriminate against employees for
activity on behalf of a rival union, or for failure to join a union.

4. Refuse to bargain collectively in good faith. In this respect, the union has
the came obligations as does the employer.

5. Engage in strikes. (See discussion of strikes in Chapter 5.)

THE SUPERVISOR AND MANAGEMENT
Supervisors are excluded from coverage of the Order. The agency is not required to
bargain collectively with them. Although they can belong to unions, they cannot be
active in unions nor are they to be represented by them except as provided in Section
24 of the Order.

Supervisors are considered part of the "management team." The Order requires that
agencies establish a system of intra-management communication and consultation with



tl i. iiipr , r

isors.

ri an,1 t i

iii iicrip1inii :;d1-1S11r1 ::. :40-Mt".
I 1; T._ du.: 1,-1- 17 1 k

'r!"7 (or otticials1 or: :Hi,- -t 1 .t],

1Hmtaiv alloti:'nt for t:lat purp',,s, of H.

FPl1 1,-Lt,t 251.1

tiii and consultatiotl, and th,. rii1its or suprvi,ors.

-k

Again, the importance of the first-line supervisor in
labor relations cannot be over-emphasized. You are the

key. It is hoped that this booklet will be helpful to
you as you fulfill, your day-to-day responsibilities.
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PREFACE

This Safety Guide has been prepared to assist instructors in devel-ping

a comprehensive safety program. It must be realized that safety is a major

part of the Industrial Arts Curriculum and should be taught along with every

phase of our Program.

The regulatioi-is, guides, and procedures set forth in this publication

were adopted from the California State Department of Education publication

"Industrial Arts Safety Instruction," prepared by Robert L. Woodward,

Consultant of Industrial Arts Education. Additional references were:

Bulletin #76H-1, Florida State Department of Educatior, Ralph Steeb, Consultant

of Industrial Arts Education; "Industrial Arts Safety Guide," New Mexico

State Department of Education, David M. Goin, State Supervisor of Industrial

Arts; "Industrial Arts Safety Checklist" and "Eye Safety in Washington,"

Washington State Department of Public Instruction, Herbert Bell, Supervisor

of Industrial Arts Programs.

3561
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instructor Liability

The instructor h.,s the 2.,.g1 accdents that involve student:::

while they are participating in activities to which they have been assigned.

Instructors may be held liable for accidents that happen as a result of their

negligence; and this liability nay also extend to administrators. The prevention

of or protection from liability may best be accomplished by strictly following

this check list:

1. Obtain adequate liability insurance from the American Industrial Arts
Association or the American Vocational Association.

2. Provide adequate supervision, and be in the classroom or laboratory at
all times when class is in session. Never leave while any student is in
the laboratory.

3. Act as a reasonable and prudent person would act under the same or
similar circumstances.

4. Correct known dangerous and defective conditions or report them to the
proper authority, and clearly mark them out of order or dangerous.

5. Use sensible reasoning in the selection of student activities.

6. Insist that safety glasses be worn in all areas in which there is a
remote chance of eye injury.

7. Provide proper instruction in the use of all tools, machines and
equipment.

8. Maintain the entire physical facility in safe working condition.

9. Provide proper protective equipment and require students to wear it
and proper clothing while working in the laboratory.

10. Clearly label all toxic and flammable materials, and provide proper
storage for them.

11. Insist that industrial quality guards be provided and used whenever a
machine is operated.

12. Set a proper example for students to follow.

13. Instigate a comprehensive safety program and rigidly enforce all rules
and regulations.
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?lan Teach r - of Sal' y Instructions

tie Table of Contents of this rlIblication to locate paes concernin4-

te hand tools and machines you have in your industrial arts prorara.

2. Turn to designated pages which list safety instructions pertaining to your

tools and machines.

Use selected safety instructions as a guide in preparing your complete

it:sson plans on the correct use of the equipment.

L. Plan your instruction so it will emphasize safe practices which will be

covered in your safety test.

5. Duplicate your set of safety instructions. The safety instructions should

be printed on one side of a single sheet of paper. These instruction

sheets can be used for (1) reviewing by class members; (2) orienting new

students; and (3) posting on equipment.

Evaluation of Safety Instruction

An industrial arts safety test given to all students will:

* Make it possible for the teacher to evaluate his safety instruction.

* Cause each student to acknowledge his understanding of the correct way to

work in an environment of tools and machines.

* Furnish written proof that safety instruction has been given.

Following each set of safety instructions in thi's publication are test

questions designed for use in a safety test. The selection of these questions

is based upon a frequency count of the items most often asked in safety tests

printed in materials prepared by schools and in commercial publications.



Safety is a positive and personal matter. Whenevor possible the safety

test questions included in this publication emphasize the positive approach

to safety education: You should do this for one of these reasons. The

student's personal responsibility for safety is stressed by aiming the questions

at him rather that at an impersonal someone: You should do this for one of

these reasons.

How To Prepare A Safety Test

1. Provide spaces for the student to place his name and class period. By

placing this line near the top of the first page of the safety test, it

will be easier to record, file, and later readily identify.

Example:

Student's Name Period

2. Include in test title, the name of your school, the area of industrial arts

followed by "Safety Test," and, if desired, your name. Example: Louisiana

High School, Woodworking Safety Test, John T. Jones, Teacher.

3. List directions for answering test questions.

Example for multiple-choice questions:
Directions: Each of the following statements may be completed with a
single word or figure. Write the correct word or figure in the space
provided to the left.

L. Select questions covering general safety instructions as well as specific

hand tool and power machine safety instructions for your particular

industrial arts program. The following steps may be used to select questions.

a. Refer to the Table of. Contents to locate pages concerning the
hand tools and machines you have in your industrial arts facility.

b. Turn to the designated pages which list questions pertaining to your
tools and machines.

c. Choose questions for your safety test. Multiple-choice or completion
type questions may be used. To offer a variety in your testing program,
it is suggested that in one section, multiple-choice questions be
used and in another, completion questions be employed. The number of
questions used for hand tools and for each machine will depend upon
the number of pieces of equipment to be covered in the safety test.



5. Conclude the safety test with a statement of acknowledgment to be signed by

the student.

Example:

This is to certify that I have received 'ons in Woodworking.
My teacher has demonstrated to me how tc machine correctly

and safely. I promise to observe all safety precauLd.uns and if ever in doubt
regarding any operation, I will get the necessary information from my teacher.

Signed

Date

S. Duplicate your test. Printed forms are preferred rather than questions asked

orally, written on the blackboard, or copied by students.

7. Prepare a test answer key. A test answer key fitted to a duplicated test

provides an efficient means of checking answers.
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Causes of Accidents

There is an old saying which still applies--accidents don't just happen,

they are caused. A conscientious teacher will endeavor to 'ite and teach a

"water tight" safety program, but in spite of his best efforts, accidents may

still occur. Part of the job of teachers and supervisors is to discover causa-

tive factors before they produce accidents and take whatever corrective action

may be necessary.

There are three major categories of hazards which contribute to accidents:

1. Unsafe physical facilities

2. Unsafe practices

1
3. Unsafe personal factors

While an element in any one of these categories could be responsible for an

accident, two or more categories are generally involved. The following check

lists will help to identify items needing correction. Changing enrollments,

course offerings, new materials, pupil differences, equipment additions, etc.,

dictate that the total environment be under constant scrutiny.

1. Physical Facilities Checklist

A. Building

1. Ceiling height
2. Floor type and condition
3. Adequacy of illumination
14. Plumbing and heating pipes and equipment
5. Windows: protection from breakage; opening, closing and holding

devices
6. Doors: size, suing, operation
7. Stairways and balconies: railings, non-slip treads
8. Adequacy of storage facilities
9. Adequacy of ventilation

1
Denis J. Kigin, Teacher Liability in School Shop Accidents, Prakken

Publications, Ann 70E77 Michigan, 1963, p.
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10. Adequacy and condition of electrical distribution system
11. Space allocations
12. Personal facilities (restrooms, drinking fountains, wash-up

facilities, etc.)
13. Traffic flow
14. Emergency exits
15. Alarms and communications systems
16. Fire prevention and extinguishing devices
17. Interior color scheme
18. Noise absorption factor
19. Maintenance and cleanliness

B. Machinery and Equipment

1. Placement and clearance
2. Safety zones marked
3. Non-skid floors around machines
4. All pulleys, belts, gears, blades, and cutters guarded with

approved devices in excellent condition (See "Regulation for
Guarding Machine Points of Operation", Chapter 1855-11, and
"Regulation for Guarding Mechanical Power Transmission Apparatus",
Chapter 1855-9, Rules of the Florida Industrial Commission)

5. All cutting blades and knives sharp and secure
6. All machines in good condition, properly maintained and lubricated
7. All switches guarded. Magnetic type switches on all major machines
8. All machines properly wired and grounded
9. All hand and portable power tools in good condition and grounded

10. All machines are of the highest quality available consistent with
financial resources

11. Adequate local illumination
12. Safety precautions and rules conspicucusly posted near each machine

C. Housekeeping

1. Care of floors, stairs, aisles
2. Care of rags and waste
3. Storage and handling of oils, solvents, and other flammables
4. Effectiveness of clean-up methods or procedures
5. Storage of raw stock
6. Project storage
7. Cleanliness of light fixtures and windows
8. Effectiveness of tool storage methods
9. Adequacy of dust and fume removal equipment

2. Unsafe Practices Checklist

A. Unsafe Teacher Practices

1. Teacher lacks knowledge of certain tools and machines
2. Preliminary instruction is inadequate
3. Follow-up is inadequate
4. Students are inadequately supervisHd
5. There are gaps in safety instruction and/or testing
6. Students are allowed to play in shop



7. Students or others work unsupervised in the shop after normal
hours

8. Teacher is not aware of or does not enforce eye-safety and other
laws and regulations

9. Teacher does not set a "safety example"
10. Machines are not checked before allowing operation
11. Teacher does not k.ep administrators aware of safety needs
12. Teacher does not maintain adequate safety records

B. Unsafe Student Practices

1. Students engac' in 1111, lay" or other nonsense
2. Students dc lotion
3. Students fail. develop a positive attitude toward safety
L. Students do not dress properly
5. Students take short cuts or hurry too much
6. Students lack normal judgment
7. Students are absent too much
8. Students sometimes omit use of guards
9. Students achieve poorly on safety tests

3. Unsafe Personal Factors Checklist

A. Each student should be observed carefully and records checked for
indications of problems involving:

1. Sight
2. Hearing
3. Coordination
L. Strength and range of motion
5. Epilepsy
6. Nervousness
7. Hypertension
8. Disease or contagion
9. Mental aberration

10. Poor attitude

B. The teacher should apply the same checklist to himself and obtain a
yearly basic physical examination.

8
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Emergency Action

BE PREPARED: Think throuE ',nat you will do in event of injury before the

emergency occurs. Discuss emergency procedures with your depart-

ment head and/or principal. Arrange communications, first aid,

transportation, and other details before an accident occurs.

In Event of Injury, Take the Following Steps Immediately:

1. Have someone notify department head and/or principal.

2. First aid, if needed, should be administered by a qualified person

only (nurse or person with Red Cross training).

3. If injury is serious:

a. Give no medication

b. Notify parents. They should contact family doctor.

c. If unable to contact parents, contact family doctor direct.

d. If above fails, call local doctor or hospital.

e. Contact parents as soon as possible.

f. Stop profuse bleeding with antiseptic compress. Do not use

tourniquet unless trained.

g. Do not move victim if bone fracture is likely (falls, collisions,

etc.)

h. Keep victim warm.

4. District superintendent should be notified of any serious injury as

soon as possible after the injury occurs.



The Five "E's" of Safety Education

ENGINEERING: Control of physical conditions

EDUCATION: A planned, positive approach to learning rules and behavior

ENFORCEMENT: Constant insistence that safety rules be followed

EXAMPLE: The teacher as leader

ENTHUSIASM: The essential ingredient

(Adapted from Teacher Liability in School Shop Accidents, Denis J. Kigin,
Prakken PubliZaTITEE, Inc., AnnArE77Riaigan, 1963)



General Safety Instructions for All Areas of Industrial Arts

Earlier in this publication, certain safety instructions were explained in

detail. General safety instructions for students which apply to all areas of

industrial arts and cover shop practices, hand tools, and machine tools follow:

1. Ask your teacher to approve all work that you plan to do.

2. Report all injuries, even though slight, to your teacher immediately.

3. Wear suitable eye protection when engaged in any activity where eye

hazards may exist.

4. Be sure clothes are safe and suitable for shop work. Remove or fasten

any loose clothing. Roll loose sleeves above elbows. Keep hair away

from equipment in operation. (Students must confine their hair.)

5. Observe rules concerning operators' zones.

6. Cooperate with your classmates in the student management program of

your shop.

7. Caution any other student you see violating a safety rule.

8. Report to the teacher or shop foreman any equipment that does not seem

to work properly.

9. Use a brush or piece of wood to clear away dry chips and use a.rag to

clean oily areas.

10. Keep tools and materials from projecting over the edge of benches

whenever possible.

Test Questions Covering General Safety Instructions

for All Areas of Industrial Arts

Questions that may be used in preparing a test covering general safety

instructions for all areas of industrial arts follow. (Reference should be

made to the information on testing and methods of preparing safety tests pre-

sented in this material under the heading of "Evaluation of Safety Instruction.")

-11-
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Test Questions - continued

( ) 1. You should report all injuries, even though slight, to: (a) an advanced

student; (b) your principal; (c) your teacher; or (d) the office.

( ) 2. You should wear suitable eye protection: (a) to improve your vision;

(b) when engaged in any activity where eye hazards mnv

aVoil myopia; or (d) when you desire to improve your appearance.

3. It is best to fasten or remove loose clothing and roll sleeves above your

elbows: (a) before operating a-ly machine; (b) during the operation of

the machine; (c) after operatim7 a machine; or (d) only when you are

assisting the teacher.

( ) L. The designated area or operator s zone around a machine is to protect:

(a) the power equipment; (b) alL the students and the teacher working

in the shop; (c) only the teacher; or (d) only the student operating

the machine.

( ) 5. It is best that any liquid spilled on the floor should be wiped up

immediately because it: (a) looks unsightly; (b) will stain the floor;

(c) causes more work for the custodian; or (d) may cause someone to

slip and injure himself.

( ) 6. Rags containing oil, gasoline, alcohol, shellac, paint, varnish, or

lacquer must be: (a) kept in a covered metal container; (b) stored in

a wastebasket; (c) folded neatly and placed on a shelf; or (d) stored

in a cool dry place.

( ) 7. Before using any power equipment, you should obtain permission from:

(a) an advanced student; (b) your principal; (c) your teacher; or

(d) the office.

( ) 8. If you notice any breakage or damage to a tool, instrument, or machine,

you should: (a) ask an advace_ ,:tudent to repair it; rb) be careful

when you use it; (c) say nothini: Jecause T3u might be blamed; or

(d) not.:_ your teacher.



( ) 9. When using a knife, you should: (a) pull the knife toward you; (b) strike

the blade with a hammer to make large cuts; (r) use pointed end only; or

(d) cut away from your body and hands.

( ) 10. You should grind off a mushroomed head on chisel or punch so as to

prevent: (a) inaccuracies in your work; (b) spoiling the looks of the

tool; (c) making the tool difficult to hold; or (d) particles of metal

from flying when you strike the head with a hammer.

II

1. All work that you plan to do should be approved by the

2. You should clear away dry chips with a piece of wood or

a

3. When using a wood chisel or gouge, you should point the

sh2,7) edge of the tool away from your classmates, teacher

and

4. You should pass tools to classmates with the handles

5. You should make sure that all students are clear of the

machine before turning on the

6. Before oiling, cleaning, or adjusting a machine, you

should allow the machine to come to a complete

Answers to Test Questions:

(c); 2. (b); 3. (a); 4. (b); 5. (d); 6. (a); 7. (c); 8. (d); 9. (d); 10. (d).
II. teacher; 2. brush; 3. self (yourself); 4. first; 5. power (switch); 6. stop.



Automotive and Power Mechanics Equipment

This section contains specific safety instructions for operating certain

equipment used in the areas of automotive and power mechanics. Each set of safety

instructions relating to the operation of a particular piece of equipment is

followed by safety test questions and answers. The general safety instructions

presented in an earlier section of this publication also apply to the areas of

automotive and power mechanics.

Car Lifts, Hoists, and Cranes

Safety Instructions

1. Obtain permission from your teacher before using a car lift, hoist or crane.

2. Ask your teacher to inspect blocking of car before it is raised.

3. Place crane or hoist directly over the object to be lifted.

L. Determine that the chain, cable or rope to be used in lifting is in good

condition.

5. Double-check fastening of the chain, cable or rope to the object to make

sure it is secure before lifting with crane or hoist. Balance object

before lifting.

6. Make sure all persons and obstructions are clear before raising or

lowering an engine or car.

7. Support car with stands or blocks before doing work under the car or

removing the wheels.

8. Obtain permission from your teacher before getting under a raised car.

9. Wear face shield or safety glasses (goggles, spectacles) when working

under a car.



Safety Test Questions

( ) 1. Before doing work under a car that has been raised, or before removing
wheels, you should make sure the (a) transmission is in neutral;
(b) car is adequately supported; (c) car is raised enough for the use
of a creeper; or (d) hand brake is applied.

( ) 2. When you are about to raise an engine or car by hoist or crane, you
should be certain the: (a) battery is disconnected; (b) transmission
is in neutral; (c) hand brake is set; or (d) object to be lifted is
securely tied and balanced.

( ) 3. You should place crane or hoist directly over the object to be lifted

so: (a) weight may be raised faster; (b) crane, hoist or object will
not tip over; (c) there will be less wear on the chain; or (d) less

room will be needed.

L. After you have raised a car.by crane or hoist, you should place
sufficient support under the car so you will be sure the: (a) car

will not roll away; (b) strain will be eliminated on the springs and
shock absorbers; (c) hoist will last longer; or (d) car will remain
in the raised position.

II

1. When you are about to raise an engine or car by hoist or
crane, you should be certain the object to be lifted is
securely

2. After raising a car by hoist or crane, you should support
the car with blocks or

3. When lifting an engine with a chain sling, you should be
sure the sling is securely

4. Before getting under a raised car, you must obtain permission
from the

Answers to Test Questions

I. 1. (b); 2. (d); 3. (b); 4. (d).
II. 1. fastened (tied); 2. stands; 3. fastened (tied); 4. teacher.

Engine

Safety Instructions

1. Obtain permission from your teacher before starting an engine whether the

engine is in a test stand or in a rar.

2. Check fuel line for possible leaks.

3. Vent exhaust to the outside of building and provide adequate ventilation

whenever running an engine whether engine is in a test stand or in a car.
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Engine :safety Instructions - continued

L. Keep your hands and head away from revolving fan.

5. Be sure to block wheels of any mobile engine test stand you may use.

6. Use, when necessary, a carbon dioxide (CO2) extinguisher for flammable

liquid fires.

Safety Test Questions

( ) 1. You should vent exhaust to the outside of building and provide adequate
.-entilation whenever running an engine because: (a) an engine needs
this air to produce a proper mixture; (b) the noise of the exhaust will
be reduced; (c) back pressure on the manifold will be lessened; or
(d) it will prevent the release of exhaust gas in the shop.

( ) 2. When working on an engine that is running, you should: (a) remove
blocks from the wheels; (b) keep the car in low gear; (c) make sure
the tank is full of gasoline; or (d) keep head and hands away from
revolving fan.

( ) 3. It is best to use a carbon dioxide (CO2) extinguisher because: (a) it
will extinguish flammable liquid fires; (b) carbon dioxide can be mixed
with the exhaust to reduce carbon monoxide; (c) carbon dioxide can be
used to make the fuel richer; or (d) it can be used to cool the muffler.

II

1. Before starting an engine, you should obtain permission
from

2. When running an engine, you should vent exhaust to the
outside of building and provide adequate

Answers to Test Questions

When working on an engine that is running, you should keep
your .head and hands away from the revolving

I. 1. (d); 2. (d); 3. (a).
II. 1. teacher; 2. ventilation; 3. fan.

Storage Battery

Safety Instructions - Servicing

1. Obtain permission from your teacher before servicing or charging a storage

battery.

2. Use proper instruments for testing a storage battery.



Storage Battery Servicing Safety Instructions - continued

3. Avoid overfilling a battery, especially if it is to be charged.

L. Use water and baking soda (a neutralizer) to clean off the top of a battery.

5. Remove and transport a battery with a battery lifter.

6. Handle battery or acid with care. Wash immediately any part of your body

or clothing that comes in contact with acid.

7. Wash hands immediately after handling a battery.

Safety Instructions - Charging

1. Wear goggles when using a charger.

2. Provide ample ventilation when using a charger.

3. Remove cell covers before charging a battery (unless the covers have other

instructions upon them).

4. Keep open flames and sparks away from a battery being charged.

5. Turn off charger before disconnecting leads (wires) from charger to battery.

6. Replace cell covers before moving battery.

Safety Test Questions

( ) 1. You should test a storage battery with: (a) a pair of pliers; (b) a
screw driver; (c) an analyzer or tester; or (d) a piece of wire.

( ) 2. A good neutralizer for cleaning off the to of a storage battery is
water and: (a) borax; (b) baking soda; (c) lye; or (d) lime.

( ) 3. It is best to change storage batteries in a well-ventilated room because
the gas given off during charging is: (a) explosive; (b) not dangerous;
(c) nonexplosive; or (d) carbon monoxide.

( ) L. Before disconnecting leads (wires) from charger to storage battery, you
should: (a) replace cell covers; (b) check with tester; (c) close
windows; or (d) turn off charger.

II

1. It is best to clean top of storage battery with water and
baking

2. After handling a storage battery, you should wash
your

3. An open flame near a storage battery may cause an

L. Before disconnecting leads (wires) from charger to storage
battery, you should turn off

17 1-fr-A"-:-"9(



Answers to Test Questions on Storage Batteries

I. 1. (c); 2. (b); 3. (a); t. (d).
11. 1. soda; 2. hands; 3. explosion; LL. charger (power).

Use, Storage and Disposal of Flammable Liquids

Safety Instructions

1. Store flammable liquids in a fireproof room or cabinet.

2. Bring into the shop only sufficient flammable liquid for immediate use.

Keep only in a safety container approved by the Underwriters' Laboratory.

Label container with name of contents.

3. Use only approved cleaning solutions.

h. Avoid contact of carbon-removing or paint-stripping compounds with your skin.

5. Place rags containing Oil, gasoline, paint, solvents, and other combustibles

in designated (approved) metal containers.

6. Keep the top of oil drums and surrounding area clean and free of

combustible materials.

7. Dispose of unwanted flammable liquids and coL ustible materials daily.

Safety Test Questions

( ) 1. Gasoline should be kept in a safety container approved by the
Underwriters' Laboratory because: (a) the odor of gasoline makes some
people ill; (b) gasoline vapor is highly combustible; (c) it will
not evaporate; or (d) the container is difficult to tip over.

( ) 2. You should use approved cleaning solutions instead of gasoline because:
(a) gasoline does not clean as well as solvent; (b) gasoline is too
expensive to use for cleaning purposes; (c) parts will be tinted by the
red dye in leaded gasoline; or (d) there is danger of an explosion when
using gasoline.

) 3. Rags containing oil, gasoline, paint, solvents, and other combustibles
should be: (a) folded neatly and placed on a shelf; (b) left on the
workbench; (c) thrown on the floor; or (d) placed in an approved metal
container.

-18-
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Safety Test Questions - continued

II

1. You should store flammable liquids in a room or cabinet
that is

2. When using carbon-removing or paint-stripping compounds, you
should avoid contacting material with your

3. You should place rags containing oil, gasoline, paint,
solvents, ancl other combustibles in a designated (approved)
metal

Answers to Test Questions

I. 1. (b); 2. (d); 3. (d).
II. 1. fireproof; 2. skin (hands); 3. container.
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Electrical and Electronic Equipment .4

,

This section contains specific safety instructions for Servicing, repairing

and operating certain equipment used in the area of electronics. Each set of

safety instructions is followed by safety test questions and answers. The

general safety instructions as well as instructions concerning the operation of

a battery charger presented in earlier sections of this publication also apply

to the area of electronics.

Circuits

Safety Instructions

1. Consider all wires and other conductors in a circuit live until proved

dead by a safe method of testing.

2. Use test lamp or suitable meter for testing a circuit.

3. Turn off power before replacing a fuse.

L1. Turn on switch only when you know what it operates.

5. Locate and correct fault that caused circuit breaker to open or fuse to

blow before turning on power.

6. Be sure circuit is protected against overload by a fuse or circuit

breaker of correct current-carrying capacity.

7. Make changes in the wiring of a circuit only when power is turned off.

8. Select and use wire of correct current-carrying capacity.

Safety Test Questions

( ) 1. When replacing a fuse in a switchboard, always: (a) turn off power;
(b) replace with a fuse of lower rating; (c) check the lights; or
(d) check the voltmeter.

( ) 2. All electrical circuits must be protected from overload damage through
the use of: (a) fuses or circuit breakers; (b) jumpers; (c) a penny;
(d) other metal objects.

( ) 3. When testing for live wires, a suitable device to use would be a:
(a) pencil; (b) wire; (c) test lamp; or (d) screwdriver.

-20-
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Safety Test Questions - Continued

( ) L. All wires in a circuit must be considered to be: (a) dead; (b) live;
(c) safe; or (d) harmless.

II

1, Before working on a circuit, you should make sure it is
dead by using a suitable meter or-a test

2. When replacing a fuse, you should be certain that the
power is turned

3. A fuse or 'ircuit breaker protects a circuit against

Answers to Test Questions

I. 1. (a); 2. (a); 3. (c); 4. (b).
II. 1. lamp; 2. off; 3. overload.

Electrical Equipment

Safety Instructions

1. Disconnect portable, electrically powered equipment from power source before

servicing or repairing the equipment.

2. Examine electric cord for possible defects and correct any defects

found before using.

3. Make certain frame or housing of portable, electrically powered equipment

is properly grounded before operating it.

t. Connect with power source and turn on your own equipment.

Safety Test Questions

( ) 1. You should make certain that the frame or housing of portable,
electrically operated equipment is: (a) painted green; (b) polished;
(c) undergrounded; or (d) grounded.

( ) 2. Before servicing or repairing electrical equipment, be sure that:
(a) electric cord has been disconnected from power source; (b) batteries
are discharged; (c) fuse has been replaced; or (d) gas has been cut off.

II

1. Frame or housing of a portable, electrically operated
piece of equipment must be



2. Only an electric cord free from defects should be

Answers to Test Questions

I. 1.(d); 2. (a)
II. 1. grounded; 2. used.

Electronic Devices

Safety Instructions

1. Keep chassis of an AC-DC radio clear of ground wires and other grounded

conductors.

2. Avoid coming in contact with grounded objects when making adjustments on

an AC-DC radio connected to a power source.

3. Be sure capacitor is discharged before touching its terminals or connections.

L. Disconnect electric cord from power before touching anything behind trans-

mitter panel.

5. Remove headphones while working on a transmitter or receiver.

6. Keep one hand behind your back or in your pocket when testing high voltage

circuits.

7. Make certain chassis, cabinet, and cable shields of a transmitter or

receiver are grounded.

8. Wear gloves and a face shield when handling a cathode-ray tube.

Safety Test Questions:

I.

( ) 1. If you are working ona transmitter or receiver, the headphones should
always be: (a) worn; (b) removed; (c) placed on the floor; or (d) hung
around your neck.

( ) 2. Before touching anything behind transmitter panel, be sure: (a) electric
cord is disconnected from power; (b) switch is off; (c) stand-by switch
is off; or (d) filaments are off.

( ) 3. When testing high voltage circuits, keep one hand (a) behind your back;
(b) on the ground; (c) in your pocket; (d) on the switch; or (e) on your
head.

( ) L. Chassis, cabinet, and cable shields of a transmitter or receiver must be:
(a) taped; (b) tuned; (c) ungrounded; or (d) grounded.



II.

1. Servicing or repairing a transmitter can be dangerous
because of

2. Care must be used in handling a cathode-ray tube because
it might

Answers to Test Questions

I. 1. (b); 2. (a); 3. (b); ). (d)
II. 1. high voltage; 2. explode



Graphic Arts Equipment

This section contains specific instructions for operating certain equipment

used in the areas of graphic arts. Each set of safety instructions relating

the operation of a particular piece of equipment is followed by safety test

questions and answers. The general safety instructions presented in the first

section of this publication also apply to the area of graphic arts.

Lead and Rule Cutter, Hand Miterer, Trimming Board, and Proof Press

Safety Instructions

1. Be sure that your fingers are clear of the moving parts of the lead and

rule cutter and the hand miterer.

2. Keep your fingers away from the blade when cutting stock on the trimming

board.

3. Make certain that when you are ready to use the proof press, your hands

are clear of the track and ends of press.

Safety Test Questions

( ) 1. As a protection against the knife action of the lead and rule cutter,
you should: (a) operate cutter as fast as possible; (b) keep fingers
clear of moving parts; (c) cut rules with a hack saw; or (d) place
a wedge in cutter to stop knife action.

( ) 2. When using the proof press, you should protect your hands by:
(a) handling the brayer correctly; (b) moving the roller fast;
(c) asking another student to operate the roller; or (d) keeping them
clear of track and ends of press.

II

1. When using the proof press, you should protect your hands
by keeping them clear of the ends of the press and the

2. You should make sure that when you are cutting on the
trimming board your hands are away from the

Answers to Test Questions

I. 1. (b); 2. (d).
II. 1. track; 2. blade.



Paper :er

Safety Instructio-.as

1. Obtain permission from your teacher before using the paper cutter.

2. Make sure that no one but you is inside the operator's zone.

3. Ee certain the handle (lever) controlling blade is in its proper position

and safety lock is engaged before setting back gauge.

4. Keep hands clear of blade at all times.

5. Limit amount of stock to be cut at any e time.

6. Use care when jogging stock against back gauge and side so as to avoid

being cut by the paper.

7. Keep both hands on the handle (lever) controlling blade during cut and

return to proper position.

8. Be sure handle (lever) controlling blade is returned to its proper

position before reaching for cut stock.

9. Check to see that safety lock engages after using cutter.

Safety Test Questions
I.

( ) 1. Before adjusting the paper cutter, you should be sure that the handle
(lever) controlling the blade: (a) is in its farthest downward
position; (b) is locked in its proper position; (c) and the clamp is
down; or (d) and the knife is down.

( ) 2. When using the paper cutter, you should: (a) limit setting of back
gauge to 2 in.; (b) cut all the stock necessary for a job at one time;
(c) place the stock against the back gauge without jogging it; or
(d) limit the amount of stock to be cut.

( ) 3. While you are operating the paper cutter, you should have: (a) both
hands on the handle (lever); (b) only one hand on the handle (lever);
(c) one hand on the stock; or (d) one hand on the back gauge adjuster.

( ) 4. You should reach for the cut stock when: (a) blade is on the downward
stroke; (b) clamp is tight against stock; (c) blade is being brought
upward; or (d) handle (lever) controlling blade is returned to its
proper position.



TT

1. You should always keep hands clear cf paper cutter clamp
and

2. You should place stock in th9 paper cutter only when the
handle (lever) controlling blade is in its proper

3. When operating the paper cutter, you should keep both
hands on the

L. The clamp bar on the paper cutter should always be 1-wer than
the

Answers to Test Questions

I. 1. (o); 2. (d); 3. (a); L. (d).
II. 1. blade; 2. position (place); 3. handle (lever); t. blade.

Platen Press

Safety Instructions

1. Obtain permission from your teacher before using the press.

2. Oil press only when the power is turned off and machine is at a dead step.

3. Be certain form is locked securely in bed.

L. Apply ink to disc only when press is at a dead stop.

5. Make sure that no one but you is inside operator's zone.

6. Turn on power after permission has been given.

7. Gauge speed of press according to your ability to feed.

8. Use throw-off lever and wait for platen to open before adjusting misfed

stock.

9. Stop press before attempting to remove paper picked up by the ink Tellers.

10. Stop press before retrieving stock that has fallen between the platen and

delivery board or under the press.

11. Turn off power after using press and stand by until the machine has stopped.

12. Check with your teacher to find out whether you should clean ink rollers and

disc.



ety -st :211estions

) 1. You should oil the press only when: (a) the power is tur:.ed off and the
machi:=, is at a dead stop; (b) the machine is in motion; (c) it is noisy;
(d) the ink rollers pass across the delivery board.

It is best to ink the disc when the press is: (a) operating slowly;
\b) operating fast; (c) at a dead stop; or (d) coasting.

)

) 3. When feeding the press, you should: (a) lean over press; (b) rest on the
delivery board; (c) sit down; or (d) stand erect.

( ) L. You should gauge the speed of the press according to: (a) the quantity of
work to be dong (b) the amount of time you have to do the job; (c) your
ability to feed; or (d) the rate of the previous operatrr.

( ) 5. If paper is picked up by the rollers, you should: (a) let the press run
slowly and remove the paper; (b) stop the press completely and remove the
paper; (c) reach for it quickly; or (d) disregard it and use a new
piece of paper.

II

1. You should make sure that the form is locked securely in
the press

2. Before adjusting misfed stock, you should use throw-off
lever and wait for platen to

3. If you should find it necessary to leave the press for a
moment, you should turn off the power and wait for the
machine to come to a complete

4. Before retrieving stock that has fallen between platen and
delivery board or under press, you should stop the

5. The power must be off and the press at a dead stop before
you clean the ink from the rollers and

Answers to Test Questions

I. 1. (a); 2. (c); 3. (d); 4. (c); 5. (b).
II. 1. bed; 2. open; 3. stop; 4. press; 5.

Stapling Machine

Safety Instructions

1. Obtain permission from your teacher before using the stapler.

2. Adjust machine only when power is turned off.

3. Wear face shield or safety glasses (goggles, spectacles).
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L. !lake sure that no one but you is inside operator's zone.

Keep your fingers away from movable parts cf the stapler.

6. Place your foot firmly on lever control.

Turn off power after using stapler.

Safety Test Questions

( ) 1. You should adjust stapling machine; (a) when it is in motion; (h) after
each staple; (c) when the power is turned off; or (d) while the power
is turned on.

II

1. In operating the stapler, you should keep your fingers
clear of, all movable

Answers to Test Questions

I. 1. (c).
II. 1. parts.
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Metalworking Equipment

This section contains specific safety instructions for operating equipment

used in working with metal. Many of these pieces of equipment are found in the

following industrial arts facilities: automotive mechanics, electronics, industrial

crafts, metals, power mechanics, woods, and general industrial arts. Each set of

safety instructions relating to the operation of a particular piece of equipment

is followed by safety test questions and answers.

Bar Folder

Safety Instructions

1. Obtain permission from your teacher before using the bar folder.

2. Remove sharp burrs and edges on sheet metal before folding.

3. Fold only single thickness of sheet metal within capacity of the bar folder.

(Follow manufacturer's gauge limit specifications.)

L. Make sure that no one but you is inside the operator's zone.

5. Keep yourhands clear of movable parts.

6. Hold handle firmly.

7. Let the bar down slowly after completing a bend.

Safety Test Questions

( ) 1. When folding metal in the bar folder, you should: (a) keep your fingers
away from the folding bar; (b) let the folding bar drop; (c) always fold
across a hem; or (d) feed the work as rapidly as possible.

( ) 2. When you are using the bar folder, the handle should be: (a) held by
another person at all times; (b) let down slowly; (c) thrown back; or
(d) rotated.

II

1. You should always keep your hands clear of movable

2. When using the bar folder, you should let the handle

Answers to Test Questions

I. 1. (a); 2. (b)
II. 1. parts; 2. slowly

down
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Elrake

Safety instnIction

1. Obtain permission from your teacher before using the brake.

2. Keep fingers clear of clamping bar and blade.

3. Make sure no one but you is inside the operator's safety zone (clear ,)4'

counter balance.)

4. Fold only single thickness of sheet metal within capacity of the brake

(follow manufacturer's specifications as to gauge limits.)

Safety Test Questions

( ) 1. Before operating the brake, you should: (a) drop the leaf; (b) make
sure that everyone is clear of the counter balance; (c) remove the
counter balance; (d) remove the bending leaf.

( ) 2. When using the brake, make sure that your fingers: (a) are on the
clamping bar; (b) on the bending leaf; (c) are on the counter balance;
or (d) are clear of the clamping bar.

II

1. When using the brake, you should keep fingers clear of
clamping

2. Before operating the brake, you should make sure that
everyone is clear of the counter

Answers to Test Questions

I. 1. (b); 2. (d).
II. 1. bar; 2. balance

Buffer

Safety Instructions

1. Obtain permission from your teacher before using the buffer.

2. Hold work with both hands.

3. Ask your teacher for special instruction and permission to buff small pieces.

4. Make sure that no one but you is inside the operator's zone.

5. Wear face shield or safety glasses (goggles, spectacles).

6. Turn on power after permission is given.

7. Apply compound sparingly.
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_h nds away _r 1^ th= wheel wh le it ic Sri notirm.

Hold work below center (horizontal axis) as wheel revolves toward you.

1D. Buff flat surfaces fron center toward lower edge. Sharp edges should

nollat downward.

11. Press material against wheel with correct amount of pressure.

12. Ttirn off power after using buffer.

13. Clean buffer and area with a brush.

Safety Test Questions

When buffing, you should hold your work: (a) on top of wheel; (b) below
center (horizontal axis of wheel); (c) above center (horizontal axis)
of wheel; or (d) on bottom of wheel.

You must wear goggles or a face shield when using buffer because either
of these will: (a) magnify your work; (b) remove glare; (c) help avoid
distraction ; or (d) protect your eyes from flying particles.

( ) 3. Special permission to buff small pieces must be obtained from:
(a) foreman; (b) teacher; (c) student; or (d) monitor.

( ) 4. When using buffer, you should point sharp edges of your work; (a) upward;
(b) sideways; (c) horizontal; or (d) downward.

Answe

I.

II.

rs to Test

1. (b); 2.
1. wheel;

II

1. When using buffer, you should always keep your hands away
from

2. Work being buffed should be held against the wheel just
below

3, Be sure when using buffing wheel to wear face shield or

4. Special permission to buff small pieces must be obtained
from the

Questions

(d); 3. (b); 4. (d).
2. center; 3. goggles; 4. teacher.
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Drill Press

Safety Instructions

1. Obtain permission from your teacher before using the drill press.

2. Shift belt and make other adjustments only when power switch is turned off.

3. See that belt guard is in place.

4. Be certain that the table and head of drill press are secure.

5. Select proper drill (be' sure it is sharp) and coolant.

. Remove chuck key immediately after using it.

7. Use drill press vise whenever possible. Clamp vise or work to drill press

table.

8. Make sure that no one but you is inside the operator's zone.

9. Wear face shield or safety glasses (goggles, spectacles).

10. Turn on power after permission is given.

11. Keep hands away from revolving spindle, chuck, drill, and chips.

12. Operate feed handle so that drill cuts evenly into work.

13. Ease up on feed pressure when drill begins to break through material.

14. Back drill out as soon as hole is drilled.

15. Stop the drill press before at4',empting to remove work, chips, or cuttings.

16. Use a brush to remove chips or shavings.

17. Keep floor clean around drill press.

18. Step away immediately if work comes loose and is seized by drill; shut off

power if possible without endangering self.

19. Turn off power after using drill press and stand by until the machine has

stopped.

20. Clean off drill press table and surrounding area. Return cleaned drills,

coolants, and clamping devices to designated place.



Safety Test Questions

( ) 1. Drill press work should be held: (a) with a pair of tongs; (b) by the
hands; (c) in a vise o firmly clamped to the table; or (d) by an
assistant at all times.

( ) 2. When the drill begins to break through the work, you should: (a) ease
up on the feed pressure; (b) maintain the same feed pressure; (c) stop
the drill press immediately; or (d) apply more pressure.

( ) 3. The best way to remove chips from the drill press is with: (a) your
fingers; (b) a small drill; (c) a long ruler; or (d) a brush.

( ) 4. By removing the chuck key from the chuck before turning on the power,
you will prevent: (a) the chuck from being damaged; (b) the drill from
breaking; (c) the chuck key from being thrown out at a terrific speed;
or (d) the chuck from becoming unbalanced.

5. If work is seized by the drill, you should (without endangering your-
self): (a) exert more feed pressure; (b) stop the machine immediately;
(c) grab it with your hands; or (d) decrease the feed pressure.

II

1. Work being drilled on the drill press should be securely
clamped to the table or in a

2. Be sure to remove chuck key from the drill press before
turning the power

3. You should remove chips from the drill press table with
a

4. When the drill begins to break through the work, you should
ease up on the

5. If work is seized by the drill, you should (without endanger-
ing yourself) immediately turn the power

Answers to Test Questions

I. 1. (c); 2. (a); 3. (d); 4. (c); 5. (b).
1. vise; 2. on; 3. brush; 4. feed (pressure); 5. off.

Forge

Safety Instructions

1. Obtain permission from your teacher before lighting gas forge.

2. Clear area of all flammable material.

3. Keep area well ventilated.
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Make sure one but you is in operator's zone.

Ligh;, gas forge by following this procedure:

a. Wear face shield or safety glasses (goggles, spectacles).
b. Run air for two minutes in unlighted forge.
c. Turn air off.
d. Place a lighted piece of paper in the forge.
e. Create draft by turning on air slowly.
r. Turn on the gas slowly.
g. Adjust the flame so that all fire is confined within forge.

6. Handle long and heavy pieces of steel wfth great care.

7. U';e tmr:s or pliers to handle hot metal.

8. Be careful when carrying hot metal. Warn students who may be in the way.
Consider all metal around the furnace as being hot.

9. Mark hot metal with chalk or soapstone with the word "hot" if it is
necessary for you to leave your work.

10. Use only tools with safe handles and properly dressed heads.

11. Keep anvil face clear of scraps and flakes of metal.

12. Hammer metal being forged only. Striking hammer on face of anvil may cause
chips of steel to fly.

13. Stand so that your face is protected when quenching metal.

di. Shut off GAS first and then AIR when you have finished using the forge.

15. Quench hot tongs before putting them away.

16. Clean up working area.

Safety Test Questions

) 1. Before leaving heated metal unattended, you should use chalk or soapstone
to label it with the word "hot" because: (a) someone may be burned if
he touches it; (b) other work may be placed on it; (c) you can tell to
whom it belongs; or (d) chalk will help cool it.

2. You should hammer only the metal being forged because striking directly
on the face of the anvil may: (a) cause a disturbing sound; (b) damage
the hammer; (c) cause chips from the anvil and the hammer to fly and
injure someone; or (d) damage the anvil.

) 3. You must wear a face shield or safety glasses (goggles, spectacles) when
Using the forge or hammering on metal because these: (a) are becoming to
you; (b) magnify the work, thus making it easier for you to see;
(c) protect your eyes from bright light; or (d) protect your eyes from
flying particles.



( ) 4. When preparing to light the gas forge, you should first: (a) turn on the
gas; (b) run air through the forge; (c) place a lighted piece of paper in
the forge; or (d) close all vents.

( ) 5. You must cool tongs before placing them on the tool rack so as to prevent
(a) warping of the tongs; (b) burning someone; (c) heating the tool rack;
or (d) disorganizing the tool rack.

II

1. Before leaving heated metal unattended, you should use chalk
or soapstone to label it with the word

2. You should hold hot metal with pliers or

3. In preparing to light a gas forge, you should turn on the air
before turning on the

L. Before placing tongs on tool rack, you should make sure that
they are

5. When you finish using the gas forge, you should shut off the
gas first and then the

Answers to Test Questions

I. 1. (a); 2. (c); 3. (d); 4. (b); 5. (b).
II. 1. hot; 2. tongs; 3. gas; L. cool (cold); 5. air.

Furnace (Bench)

Safety Instructions

1. Obtain permission from your teacher before lighting furnace for soldering.

2. Secure soldering copper in a vise when it is necessary to file tip.

3. See that area is properly ventilated.

L. Light furnace by following this procedure:

a. Stand to one side of furnace.
b. Place a lighted piece of paper in the furnace if furnace does not have

a pilot light.
c. Turn on the gas slowly.
d. Adjust the flame so that all the fire is confined within furnace.

5. Place the soldering copper on the prescribed rest when not in use.

6. Determine heated readiness of a soldering copper by testing it with a
piece of solder.

7. Use care in handling heated soldering copper.

8. Select correct flux for soldering copper.
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9. Stand so that you will be protected from any fumes while tinning a copper
or soldering.

10. Use care when wiping off excess solder.

11. Wipe up immediately any spilled flux.

12. Shut off gas when you have finished using soldering furnace.

13. Clean area when you have completed your soldering.

Safety Test Questions

) 1. Before lighting the gas furnace, you should make sure: (a) all windows
are closed; (b) electric lights are turned on; (c) there is a spare
soldering copper; or (d) the area is properly ventilated.

) 2. When lighting the gas furnace, you should: (a) close all vents;
(b) stand to one side; (c) immediately turn on gas full force; or
(d) preheat furnace before turning on gas.

) 3. In passing a soldering copper to another person, you should: (a) hand
it to him point first; (b) grasp it by the middle so that he can take
hold of the handle; (c) place it on a rest or in the furnace so that he
can pick it up; or (d) wrap a cloth around it so neither of you will be
burned.

( ) L. You should always pick up a soldering copper: (a) by its handle;
(b) only when it is hot; (c) only when it is cold; or (d) by its shank.

( ) 5. To determine whether a soldering copper is hot enough to use, you should:
(a) test with a piece of solder; (b) dip in water; (c) hold close to face;
or (d) look at the flame.

II

1. When lighting the gas furnace, you should stand to one

2. You should always pick up a soldering copper by its

3. When the soldering copper is not in use, you should place
it in the furnace or on the

L. You should determine the heated readiness of a soldering
copper by testing it with a piece of

Answers to Test Questions

I. 1. (d); 2. (b); 3. (c); . (a); 5. (a).
II. 1. side; 2. handle; 3. rest; L. solder.
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Furnace (Crucible)

Safety Instructions

1. Use caution in handling tools, castings, or other metal in the foundry area,

as they may be hot.

2. Obtain approval from your teacher before closing a mold.

3. Keep molds covered until ready for pouring.

4. Obtain permission from your teacher before lighting gas furnace.

5. Keep all flammable material away from the working area.

6. Light gas furnace by following this procedure:

a. Wear face shield or safety glasses (goggles, spectacles).
b.. Run air for two minutes in unlighted furnace.
c. Turn off air.
d. Place a lighted piece of paper in the furnace.
e. Create draft by turning on air slowly.
f. Turn on the gas slowly.
g. Adjust the flame so that all fire is confined within furnace.

7. Preheat metal to remove moisture before placing in a crucible containing

any molten metal.

8. Preheat skimmer before using.

9. Shut off GAS first and then AIR when you have finished using the furnace.

10. Wear face shield or safety glasses (goggles, spectacles), gloves, and

protective covering for the feet when handling ladles or crucibles of

molten metal.

11. Move with care and carry molten metal close to the floor to reduce possible

dangers.

12. Have mold on floor when pouring metal.

13. Stand so that your face is protected when pouring metal.

14. Allow casting to cool before breaking it out of mold.

15. Clean working area.
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Safety Test Questions

( ) 1. If water comes in contact with molten metal, it will: (a) discolor the
material; (b) cause an offensive odor; (c) cause an explosion; or
(d) make the material nonmetallic.

( ) 2. When preparing to light the gas furnace, you should first: (a) tu-n on
the gas; (b) run air through the furnace; (c) place a lighted piece of
paper in the furnace; or (d) close all vents.

( ) 3. You must wear a face shield or safety glasses (goggles, spectacles) when
you handle ladles or crucibles of molten metal because these: (a) are
becoming to you; (b) magnify the work, thus making it easier for you to
see; (c) protect your eyes from bright light; or (d) protect y -ur eyes
from metal that may splatter.

( ) L. When pouring metal, you should have the mold placed: (a) on the bench;
(b) on the floor; (c) even with your waist; or (d) even with your
shoulders.

5. You should preheat metal before placing it in a crucible containing any
molten metal so as to remove: (a) moisture; (b) impurities; (c) oxides;
or (d) carbon.

II

1. In preparing to light a gas furnace, you should turn on
the air before turning on the

2. When you have finished using the furnace, you should
shut off the gas first and then the

3. If water comes in contact with molten metal, it will
cause an

L. When pouring metal, you should have the mold placed on
the

5. You should preheat metal before placing it in a crucible
containing any molten metal so as to remove

Answers to Test Questions

I. 1. (c); 2. (b); 3. (d); 4. (b); 5. (a).
II. 1. gas; 2. air; 3. explosion; L. floor; 5. moisture.

Grinder

Safety Instructions

1. Obtain permission from your teacher before using grinder.

2. Set tool restl /16 in. to 1/8 in. from the wheel.

3. Dress wheel when necessary.
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L. See that guard is in place.

5. Make sure that no one but you is inside the operator's zone.

6. Wear face shield or safety glasses (goggles, spectacles) and use glass

safety guard on grinder.

7. Stand to one side of wheel.

8. Turn on power after permission is given.

9. Keep hands away from the wheel while it is in motion.

10. Hold work with your hands. Ask your teacher for special instruction and

permission to grind small pieces.

11. Use the face of the wheel only.

12. Press material against the wheel with correct amount of pressure.

Safety Test Questions

( ) 1. You must wear a face shield or safety glasses (goggles, spectacles)
when using grinder because these: (a) are becoming to you; (b) magnify the
work, thus making it easier for you to see; (c) protect your eyes from
bright light; or (d) protect your eyes from flying particles.

( ) 2. The grinder tool rest must be securely fastened: (a) immediately after
grinder is turned on; (b) 1 in. away from wheel; (c) when wheel is not
in motion; or (d) after power is turned off and the wheel is coasting.

( ) 3. You should set grinder tool rest: (a) 1 in. away from wheel; (b) so
wheel rubs lightly against tool rest; (c) 1/2 in. away from wheel; or
(d) no more than 1/8 in. from wheel.

) L. To grind small pieces of stock, you should: (a) hold them in your bare
hands; (b) hold them with a rag; (c) use a very coarse wheel; or
(d) receive special instruction and permission from your teacher.

5. You should stand to one side of grinding wheel while it is gathering
speed because: (a) if it has a defect, the wheel may fly to pieces;
(b) the air currents from wheel are unhealthful; (c) it will tempt you
to use the wheel too soon and cause it to stop; or (d) you can see if
the wheel is running true.

II

1. You must wear a face shield or safety glasses (goggles,
spectacles) when using the grinder because these will
protect your

2. The grinder tool rest should be set away from grinding
wheel no more than inch.
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3. When using the grinder, you should keep your hands away
from the

L. To grind small pieces of stock, you should obtain special
permission from the

5. When starting the grinder, you should stand to one

Answers to Test Questions

I. 1. ((3.); 2. (c); 3. (d); Lt. (d); 5. (a).
II. 1. eyes; 2. 1/8; 3. wheel; 4. teacher; 5. side.

Lathe (Metalworking)

Safety Instructions

A. General Turning Instructions

1. Obtain permission from your teacher before using the lathe.

2. Roll sleeves above elbows and remove or fasten any loose clothing.

3. Make all adjustments only when machine is at a dead stop.

4. Check to see that all guards are in place.

5. Be sure that all parts of the carriage will clear any rotating part

during full length of cut.

6. Remove chuck key or wrench immediately after using.

7. Set tool on center of work to be turned.

8. Wear a face shield or safety glasses (goggles, spectacles).

9. Make sure that no one but you is inside the operator's zone.

10. Turn on power after permission is given.

11. Place your hands on the controls or at your sides except when filing

or polishing.

12. Keep hands away from chips.

13. Finish your cuts that are close to chuck or against a shoulder by hand feed.

1L1. Bring lathe to a complete stop before reversing.

15. Remove toolholder and tool post before filing or polishing.

16. Shut off power after using lathe and stand by until the machine has stopped.

17. Clean machine and area.
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B. Between-Centers Turning Instructions

1. Use safety dog to drive work.

2. Clamp tailstock securely.

3. Adjust and lubricate the tailstock center.

4. Regulate depth of cut according to size and type of metal.

5. Use tools that are properly ground for the particular job.

C. Chuck and Faceplate Turning Instructions

1. Place a board under chuck when threading it on or off spindle. Keep

your fingers clear.

2. Secure work firmly in chuck.

3. Remove chuck key or wrench immediately after using it.

). Counterbalance work on the faceplate if it is irregular in shape.

5. Turn chuck or faceplate by hand through one complete cycle to make

sure work is clear.

6. Regulate depth of cut according to size and type of metal.

7. Stand to one side of revolving faceplate.

8. Stop power feed before tool reaches jaws of chuck.

Safety Test Questions

( ) 1. Measurements should be made when the lathe is at a dead stop so as to:
(a) avoid damaging measuring tool; (b) prevent measuring instrument from
getting caught and flying out; (c) make faster measurements; or (d) keep
chuck tight.

( ) 2. When the lathe chuck or faceplate has been removed from the lathe, you
should place it: (a) on the ways; (b) in such a manner that it will not
roll and fall onto the floor; (c) on the carriage; or (d) in the chip pan.

3. Before cleaning your work with a rag, be sure the lathe is: (a) operating
slowly; (b) rotating in reverse; (c) at a dead stop; or (d) revolving
at full speed.

( ) 4. To prevent the possibility of the chuck key or wrench from flying out
of the lathe chuck, you should: (a) operate the lathe at low speed;
(b) tighten the chuck; (c) remove the key or wrench immediately after
using; or (d) use a key or wrench that fits securely.

5. Lathe chips are (a) cool when the lathe is operating slowly; (b) cut
from aluminum and brass only; (c) likely to burn and cut if you grasp
them; or (d) safe to handle.



II

1. Shifting gears and changing levers on the lathe should nn
be done when the machine is

2. Before starting the lathe, you should see that it turns
freely by rotating it by

3. When making cuts where flying chips are a hazard, you must
wear

4. Before filing or polishing, the toolholder and tool post
should be

Answers to Test Questions

You should remove the chuck key or wrench from the lathe
clwck immediately after

I. 1. (b); 2. (b); 3. (c); 4. (c); 5. (c).
II 1. stopped;.2. hand; 3. face shield (safety glasses); 4. removed; 5. using.

Milling Machine

Safety Instructions

1. Obtain permission from your teacher before using milling machine.

2. Make adjustments or setup only when machine is at a dead stop. Check with

the teacher.

3. Use correct fitting wrenches on machine parts.

4. Handle all cutters carefully.

5. Select proper cutter; be sure it is sharp.

6. Use only a soft hammer or mallet to seat work against the parallels of

bottom of vise.

7. Be sure that job is securely fastened.

8. Make certain that work, milling machine table, and any holding device will

clear arbor and support during cut.

9. Set machine for proper depth of cut.

10. Select correct feed.

11. Disengage handles when automatic feed is to be used or table is to be locked.

12. Make sure no one but you is inside the operator's zone.

13. Stand to one side of machine

14. Turn on power after perMission is given.



Be sure that cutter is turning in proper direction.

16. Feed against or opposite to direction of rotation of cutter.

17. Use a brush to remove chips from work when machine is at rest.

18. Keep floor clean around milling machine.

19. Turn off power after using milling machine and stand by until the machine

has stopped.

20. Release all automatic feeds.

21. Clean machine and area with a brush.

Safety Test Questions

( ) You should check all attachments and clamps on the milling machine for
tightness before: (a) turning on the power; (b) oiling the machine;
(c) changing the spindle speeds; or (d) turning off the automatic feed.

( ) 2. When cutter of milling machine is revolving: (a) clean the table:
(b) oil the bearings;_(c) clean the arbor with a cloth; or (d) stand to
one side of machine.

( ) 3. The best way to remove metal cuttings or chips from your wcrk is to use:
(a) your hand; (b) a clean rag; (c) a brush; or (d) a tool.

( ) 4. Striking a mill cutter with a steel hammer may: (a) cause pieces of
steel to fly; (b) break the cutter; (c) damage the arbor; or (d) damage
the hammer.

( ) 5. When you have finished using the milling machine, you should: (a) speed
up all clutches and feeds; (b) seat work against the parallels;
(c) release all automatic feeds; or (d) select proper cutter.

II

1. You should check all attachments and clamps on the milling
machine before turning on the

2. When milling machine cutter is revolving, you should stand
to one

3. The best way to remove metal cuttings or chips from your
work is to use a

4. When you have finished using the milling machine, all
automatic feeds should be

5. You should make adjustments or setup only when milling
machine is

Answers to Test Questions
I. 1. (a); 2. (d); 3. (c); 4. (a); 5. (c).

II. 1. power (switch, machine); 2. side; 3. brush; 4. released; 5. stopped.
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Planer (Metalworking)

Safety Instructions

1. Obtain permission from your teacher before using planer.

2. Make adjustments or setup only when machine is at a dead stop

3. Secure work firmly in the machine.

L. Select proper tool for the job.

5. Set machine for proper depth of cut.

6. Make sure that work clears cross rail and sides of machine.

7. See that stops are set for controlling the movement of table.

8. Make sure no one but you is inside the operator's zone.

9. Protect your eyes with a face shield or safety glasses (goggles, spectacles).

10. Check to see that lever is in neutral position before starting the motor.

11. Turn on power after permission is given.

12. Keep your hands away from cutting tool and line of travel of moving parts

of machine.

13. Turn off power after using planer and sand by until the machine has stopped.

14. Clean machine and area with a brush.

Safety Test Questions

( ) 1. When setting up a job on the planer, be certain: (a) there are no chips
on the table; (b) your work is securely fastened on the table; (c) the
platen travels at least 6 in; or (d) the machine is in gear.

( ) 2. Before starting the planer, you should make sure the work will clear the:
(a) starting lever; (b) operator; (c) table; or (d) cross rails and sides
of machine.

( ) 3. When operating the planer, you should: (a) oil the machine; (b) sweep
the chips from the floor immediately; (c) wear a face shield or safety
glasses; or (d) increase the cutting speed.

( ) 4. You should use a file to remove sharp burrs and corners from your work
so as to: (a) prevent work from being marred; (b) avoid tearing your
clothes; (c) prevent your fingers from being cut; or (d) speed up
production.

( ) 5. When the planer is in motion, you should: (a) lean on the cross rail;
(b) sit nearby and watch; (c) stop the table each time it returns; or
(d) keep your hands away from the work.
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II

1. In setting up a job on the planer, you should be certain
that your work is securely

2. Before starting the planer, you should make sure the work
clears the sides of machine and the cross

3. When operating the planer, you should wear a face shield or

L. When the planer is in motion, you should stand to one

5. Sharp burrs and corners should be removed from your work
with a

Answers to Test Questions

I. 1. (b); 2. (d); 3. (c); L. (c); 5. (d).
II. 1. fastened (held); 2. rail; 3. safety glasses (goggles, spectacles);

L. side; 5. file.

Portable Electric Drill,

Safety Instructions

1. Obtain permission from your teacher before using portable electric drill.

2. Select proper drill (be sure it is sharp) and coolant.

3. Make sure switch is in an "off" position.

L. Remove chuck key immediately after using it.

5. See that a grounded wire is connected to the portable electric drill.

6. Keep drill, electric cord, and plug dry at all times.

7. Plug in electric cord.

8. Hold the machine firmly.

9. Turn on power after permission is given.

10. Keep hands away from revolving spindle and drill.

11. Apply straight and steady pressure on the drill.

12. Ease up on pressure just before drill begins to break through material

13. Back drill out as soon as hole is drilled.

1L. Turn off power and hold machine firmly until it comes to a dead stop -- then

rest machine on its side.
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15. Disconnect electric cord. Clean and return machine to designated place.

Safety Test Questions

( ) 1. You should select a location that is dry and not grounded for using a
portable electric tool or appliance so as to avoid: (a) soiling the
equipment; (b) serious electric shock; (c) motor bearings deterioration;
or (d) discoloring the electric cord.

( ) 2. By removing the chuck key from the drill chuck before turning on the
power, you will prevent the : (a) chuck from being damaged; (b) drill
from breaking; (c) chuck key from being thrown out at a terrific speed; or
(d) chuck from becoming unbalanced.

( ) 3. Before plugging in the portable electric drill, you should: (a) remove
the drill; (b) check the armature; (c) make sure the switch is off; or
(d) disconnect the ground wire.

) I. When you turn off the switch on the portable electric drill, you should:
(a) disconnect electric cord; (b) inspect rotor; (c) blow the sawdust
out of the armature opening; or (d) hold the machine firmly until it
comes to a dead stop.

II

1. You should select a location that is dry and not grounded
for using a portable electric tool or appliance so as to
avoid serious electric

2. Be sure to remove the chuck key from the drill chuck
before you turn the power

3. Before plugging in the electric drill, you should make
certain the switch is

14. When you turn off the switch on the portable electric
drill, you should hold the machine firmly until it comes
to a

Answers to Test Questions

I. 1. (b); 2. (c); 3. (c); 4. (d).
II. 1. shock; 2. on; 3. off; I. stop.

Shaper (Metalworking)

Safety Instructions

1. Obtain permission from your teacher before using shaper.

2. Make adjustments or setup only when machine is at a dead stop.

3. Use soft hammer or mallet to set work on the parallels.

4. Secure work firmly in the machine.



Select proper to-.1 for the job.

6. Set machine for proper depth of cut.

7. Be sure that ram and head will clear your work and any holding device.

8. Make sure no one but you is inside the operator's :;one.

9. Protect your eyes with a face shield or safety glasses (goggles, spectacles).

10. Check to see that lever is in neutral position before starting the motor.

11. Stand to one side of machine.

12. Turn on power after permission is given.

13. Keep your hands away from cutting tool and line of travel of sll moving parts.

14. Turn off power after using shaper, and stand by until the machine has stopped.

15. Clean machine and area with a brush.

Safety Test Questions

( ) 1. When setting up a job on the shaper, be certain: (a) there are no chips
on the vise; (b) your work is securely fastened in the machine; (c) the
stroke of the ram is at least 3 in. long; or (d) the machine is in gear.

( ) 2. Before starting the shaper, you should make sure the ram and head will
clear the: (a) starting lever; (b) ram clamp; (c) operator; or (d) work
and holding device.

( ) 3. When operating a shaper, you should: (a) oil the machine; (b) sweep the
chips from the floor immediately; (c) wear a face shield or safety
glasses; or (d) increase the cutting speed.

4. You should use a file to remove sharp burrs and corners from your work so
as to: (a) prevent work from being marred; (b) avoid tearing your
clothes; (c) prevent your fingers from being cut; or (d) speed up
production.

5. When the shaper is in motion, you should: (a) lean on the ram; (b) sit
nearby and watch; (c) raise the tool holder on each back stroke; or
(d) keep your hands away from the work.

II

1. In setting up a job on the shaper, you should be certain
that your work is securely

2. Before starting the shaper, you should make sure the ram
and head clear your a

. When operating a shaper, you should wear a face shield
or
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24. When the shaper is in motion, you should stand t-
one

5. Sharp burrs and corners should be removed from your work
with a

Answers to Test Questions

I. 1. (b); 2. (d); 3. (c); (c); 5. (d).
II. 1. fastened (held); 2. work; 3. safety glasses (goggles, spectacles);

L. side; 5. file.

Shear

Safety Instructions

1. Obtain permission from your teacher before using the shear.

2. See that guards are in place.

3. Follow manufacturer's specifications as to gauge of sheet metal that can

be safely cut.

L . Cut narrow strips of metal crosswise only.

5. Make sure that no one but you is inside the operator's zone.

6. Stand directly in front of machine.

7. Feed pieces of metal into shear from front (operator's position).

8. Keep your fingers away from clamp and blade.

9. Hold stock securely against guide.

10. Make sure the foot that is not being used to operate treadle is clear before

pushing down on treadle.

11. RegulaJ,0 pressure on treadle according to gauge and type of stock. Keep

foot on treadle to ease its return to normal position.

12. Allow small pieces of metal being cut to drop to the floor or into a

container.

13. Use care when picking up trimmings.

Safety Test Questions

( ) 1. The shear must be operated by: (a) several students at once; (b) an
advanced student and the shop foreman; (c) one student and a helper;
or (d) only one person at a time.



) 3

You should make sure that the foot that is not being used tc operate
the foot treadle of the shear is kept: (a) on the treadle; (b) under
the treadle; (c) clear of the treadle; or (d) away from the floor.

When using a shaper, you should keep your fingers: (a) near the clamp
and blade; (b) under the clamp and blade; (c) away from the clamp and
blade; or (d) between the clamp and blade.

After pushing down on the shear's treadle for a cut, you should allow
the treadle to: (a) stay down; (b) return to its normal position as
fast as possible; (c) return only part way; or (d) return slowly to its
normal position.

II

1. The shear must be operated by only one

2. You should make sure that the foot that is not being used to
operate the foct treadle is clear of the

3. When using the shear, you should keep your fingers away from
the clamp and

4. After pushing down on the shear's treadle for a cut, you
should allow the treadle to return to its normal position

Answers to Test Questions

I. 1. (d); 2. (c); 3. (c); 4. (d).
II. 1. person (student); 2. treadle; 3. blade; 4. slowly.

Welder

Safety Instructions - Oxygen-Acetylene Welding

1. Obtain permission from your teacher before using welding equipment.

2. Fasten cylinc/ers with a chain or other suitable device as a protection

against falling or rolling.

3. Close cylinder valve and replace protective cover before moving cylinder.

4. Keep welding equipment free of oil and grease. Use only clean rags for

wiping off welding equipment.

5. Inspect hose before using.

6. Make sure that hose is properly connected and that all connections ar6 tight.

7. Report any leaking of cylinders or connections to teacher immediately.

8. Make sure you have ample ventilation.
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9. Keep all flammable material away from working area.

10. Be sure that you wear welding goggles. All assistants and observers must

also wear welding goggles.

11. Release regulator pressure screw. Open cylinder valves gradually.

12. Open acetylene cylinder valve one and one-fourth turns or less. Keep

wrench in place so that valve may be shut off quickly if necessary.

13. Keep acetylene pressure in the hose below 15 pounds per scuare inch.

14. Use a friction torch lighter to ignite torch.

15. Close acetylene valve first if torch backfires.

16. Make certain lighted torch always points away from yourself and other

students.

17. Keep sparks and flame away from cylinders.

18. Close cylinder valve when you have finished your welding job.

19. Quench section of metal that has been welded or mark with chalk or soapstone

the word "hot" on the metal if it is necessary for you to leave your work.

Safety Test Questions - Oxygen-Acetylene Welding

(

(

(

(

I

) 1. You should make sure welding equipment is: (a) lubricated with oil;
(b) tightened by hand; (c) kept free of oil and grease; or (d) lubricated
weekly.

) 2. Welding goggles are worn because they: (a) magnify your work; (b) pro-
tect your eyes from dust; (c) help you concentrate on your work; or
(d) protect your eyes against heat, rays, and sparks.

) 3. The valve on a cylinder of acetylene should be opened: (a) with a pair
of pliers; (b) three full turns; (c) one and one-fourth turns or less; or
(d) as many turns as possible.

) 4. When you light a welding torch, you should use a: (a) friction torch
lighter; (b) match; (c) fluid lighter; or (d) piece of lighted paper.

5. If a welding torch backfires, you should: (a) dip the torch in water;
(b) inspect the hose; (c) hang an out-of order sign on equipment; or
(d) close the acetylene valve first.
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II

1. Before moving a cylinder, you should cl-se the valve and
replace

2. You should report any leaking of cylinders or connecti-ns
immediately io the

3. You should keep the acetylene pressure in the hose below
pounds per square inch.

4. The valve on a cylinder of acetylene should be opened not
more than turns.

5. Anyone watching a 1-91ding flame must wear welding

Answers to Test Questions

I. 1. (c); 2 (d); 3 (c); L. (a); 5. (d).
II. 1. cover (cap); 2. teacher; 3. 15; 4. 11/4; 5. goggles.

Safety Instructions - Electric Welding

1. Obtain permission from your teacher before using welding equipment.

2. Wear a helmet with proper observation window, treated gauntlet gloves, and

treated leather apron. All assistants and observers must also wear this

equipment.

3. Keep your sleeves and pants cuffs rolled dote:_ Wear leather jacket.

L. Make sure electric welding is done only in a correctly constructed booth or

room or behind proper screens.

5. Be sure there is ample ventilation.

6. Keep all flammable material away from working area.

7. See that floor area is clear of all obstructions.

8. Report to your teacher at once if electrode holder, holder cable connection,

cable or cable terminals at the welding machine, ground clamp, lugs, or cable

get hot.

9. Hang up electrode holder and turn off welder when work is being changed or

when work has been completed.
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I

If observati,:m window_ in your welding helmet is cracked, It will:
(a) allow dust to pass through it; (b) obstruct your view; (c) transmit
infrared and ultraviolet rays; or (d) rattle every time the helmet,

is flipped up.

When you are through using the electrode holder, you should: (a) place

it on a metal workbench; (b) clamp it on the metal framoof the workbench;
(c) rest it on the floor; or (d) suspend it so that it will not touch. any

metal.

3. If a cable or the electrode holder overheats, you should: (a) notify

your teacher; (b) turn the voltage down; (c) stop welding and wait until

it cools; or (d) change the electrode holder.

( ) L. You should always draw.the curtains on the welding booth before you
strike an arc so as to: (a) protect your eyes from the infrared and
ultraviolet reays; (b) keep the work from getting cool; (c) prevent
anyone from noticing any mistakes; or (d) protect anyone nearby from
the infrared and ultraviolet rays.

5. Before leaving heated metal unattended, you should use chalk or soapstone
to label it with the word "hot" because: (a) someone may be burned if
he touches it; (b) other work may be placedon it; (c) you can tell to
whom it belongs; or (d) chalk will help cool it.

II

1. For eye protection against infrared and ultraviolet rays, you
mast wear a welding

2. If a cable or the electrode holder overheats, you should
notify the

When chipping slag, you must wear

4. Arc welding should be done only behind proper screens or in
a

5. If your skin is exposed to electric arc rays, you will
be

Answers to Test Questions

I. 1. (c); 2 (d); 3 (a); 4 (d); 5 (a)
II. 1. helmet; 2. teacher; 3. goggles; 4. booth; 5. burned.



Woodworking Equipment

This section contains specific safety instructions for operating equipment

working with wood. Many of these pieces of equipment are found in the

,7Jlowing industrial arts facilities: electronics, industrial crafts, woods, and

neaal industrial arts. Each set of safety instructions relating to the operation

a particular piece of equipment is followed by safety test questions and answers.

Band Saw

Safety Instructions

1. Obtain permission from your teacher before using the band saw.

2. Plan sawing procedure o there may be a maximum forward feed with a minimum

of backing out of cuts.

3. Cut only stock with a flat surface.

L. Make sure the proper width saw is on the machine for your particular job.

5. Check to see that all guards ar,3 in place.

6. Make adjustments--only when machine is at a dead stop.

7. Set upper saw guide 4 in. or less above the stock to be cut; check with

teacher if stock is rough or warped.

8. Ask your teacher to approve all special setups.

9. Make sure that no one but you is inside the operator's zone.

10. Wear face shield or safety glasses (goggles, spectacles).

11. Turn on power after permission is given.

12. Hold material firmly.

13. Keep fingers a safe distance from saw blades.

14. Feed material into machine at a moderate rate of speed.

15. Keep saw blade from twisting or binding when cutting curves.

16. Allow machine to come to a dead stop before backing saw out of a long cut.



17. Keep waste from accumulating on the saw table.

Step away immediately if the saw breaks or comes off. Shut off power if

possible without end:-igering self. Notify your teacher.

19. Turn off power after using band saw (use brake if provided) and stand by

until machine has stopped.

20. Clear away scraps of wood on the table only after saw stops running.

Safety Test Questions

( ) 1. You should make all adjustments on the band saw: (a) only when the
machine is at a dead stop; (b) more than 1/2 in. above the stock;
(c) while the machine is coasting; or (d) only when the power is on.

( ) 2. It is best to set upper saw guide of the band saw. (a) when the
nnwer is off and Lho saw is casting; (b) 1-4 in. or less above the
stock; (c) tight against the stock; or (d) 1/2 in. or more above stock.

You should plan your sawing procedure on the band saw so that: (a)

small curves can be cut easily with wide blades; (b) there will be a
maximum forward feed with a minimum of backing out of cuts; (c) there
will be little scrap left on the table; or (d) back-outs can be made
after each 1/2 in of forward feed.

( ) 3.

( ) 4.

( ) 5.

When it becomes necessary to back out stock from a long cut on the
band saw, you should: (a) carefully back the stock away while the
blade is in motion; (b) stop the machine, then back out the stock;
(c) try to turn the stock on the table; or (d) continue to saw forward.

If the band saw blade breaks or comes off, you should: (a) call another
student to cut off the power; (b) back your stock away from the blade
immediately so as to avoid damage to your work; (c) continue cutting
until the blade comes to a stop; or (d) step away immediately, shirt off
power (without endangering yourself), and then notify your teacher.

II

1. You should make adjustments on the band saw only when
the machine is

2. The proper height at which to set the band sawts upper
guide above the stock being cut is

--
inch or less.

3. You should plan your sawing procedure on the band saw so
that you will have a maximum of forward

I. Before backing out stock from a long cut on band saw, you
should allow the machine to come to a complete

5. If the blade breaks or comes off while you are operating
the band saw, you should, without endangering yourself,
turn the power
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Answers to Test Questions

(d).

1. stopped; 2. 1/4; 3. feed; 4. stop; 5. off.

Circular Saw

Safety Instructions

1. Obtain permission from your teacher before using the circular saw.

2. Be sure that all lumber is free from loose knots, nails, and/or paint.

3. Select and install proper saw blade for ripping material or cutting across

grain. Make sure blade is sharp and free of _1 ter defects.

L. :take aujustments only when the machine is at a dead stop.

5. Limit saw Llade extension to 1/8 in. or less above the stock being cut.

6. See that all guards anc other safety devices are in their proper position.

7. Ask your teacher to approve all special setups and dado heads.

8. Use ripping fence or cutoff gauge when cutt*ng material. See that a cutoff

board is properly mounted on cutoff gauge.

9. Fasten a clearance block to ripping fence when multiple cutting stock to

length--when ripping fence is used as gauge.

10. Use a holding jig or a method of clamping for cutting cylindrical stock.

Check with your teacher.

11. Be certain there is an adequate number of proper push sticks immediately

available.

12. Make sure that no one but you is inside the operator's zone.

13. Stand to one side of the line of the saw.

lh. Wear face shield or safety glasses (goggles, spectacles).

15. Turn on power after permission is given.

16. Keep fingers clear of path to the saw blade.

17. Stop saw and move out of operating zone before responding to anyone trying

to attract your attention.
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IE. -ise appr=ved push stick when ripping narrow peces :f stook.

19. Feed stock only as fast as the saw will freely out.

Fush the stock by yourself.

?l. Make certain that a helper tai, in 1ff only supports the rater: al

22. Turr, off power after using and star. 1 the nac:-fr.

has stoppeoi.

3. Clear away scraps of wood on the table only after saw stops running.

2L. Reset saw adjustments to a normal position when completing an operation

requiring a special setup.

Safety Test Questions

( ) 1. The guard must always be in place over the saw blade of the circular
saw except when: (a) cutting-stock with a thickness of more than 1 in.;
(b) short pieces tend to catch under the guard; (c) using a thick blade;
or (d) your teacher has authorized its removal for special setups.

2. All adjustments on the circular saw are made: (a) while the machine is
coasting; (b) by the shop foreman; (c) while machine is at a dead stop;
or (d) while the power is on.

( ) 3. You should limit the extension of the circular saw blade above the stook
being cut to: (a) 1 in.; (b) 4 in.; r) 1/8 in.; or (d) 1/2 in.

( ) h. When tailing off on the circular saw, the helper must: (a) support stock
from underneath but not grasp it; (b) pick up all tailings that might
cause an accident; (c) use a brush when cleaning up tailings; or
(d) hold the stock and pull gently.

( ) 5. You should use a push stick when operating the circular saw to: (a) rip
short and narrow pieces of stock; (b) adjust the saw; (c) turn on the
power; or (d) remove scraps.

II

1. Adjustments on the circular saw are made only when the
saw blade has

2. Dadoing and tilting the arbor are special setups; there-
fore, you must obtain the approval of your

3. To avoid being hit by flying material, you should stand to
one side of the line of the saw

4. You should limit the extension of the circular saw blade
above your work to inch.

It is best to use a push stick when ripping pieces of stock
on the circular saw if they are short or



Ar.2wera Tee7; 21;e5t,c

T. 1. (d); 2. (c); h. (a); 5. (a).
1. stopped; 2. teacher; 3. blade; 4. 1/8; 5. narrcw.

J

Safety Instructions

1. Obtain permi3sion from your teacher before using jointer.

2. Use only clean lumber.

3. Inspect all wood for checks, loose knots, or other defects.

L. Make sure that only stock 12 in. or longer is used on the jointer.

5. Clamp fence firmly.

6. See that guard is in place over the knives.

7. Make adjustments only when machine is at a dead stop.

8. Limit cuts to 1/8 in. or less.

9. Ask your teacher to approve all setups involving stop-cuts, beveling, tapering,

or rabbeting.

10. Make sure that no one but you is inside the operator's zone.

11. Wear face shield or safety glasses (goggles, spectacles).

12. Turn on power after permission is given.

13. Keep hands at a safe distance from the revolir ng head.

14. Use an approved push stick whenever possible.

15. Whenever possible, allow two fingers of the right hand to ride along top of

fence when push stick is not being used.

16. Feed the stock slowly; consider the grain.

17. Push the stock far enough past the knives so that the guard will return before

picking up the stock.

18. Turn off power after using jointer and stand by until the machine has stcu.ed.



3afety Test 2uestions

The jointer is used for sm:othing: (a) painted st-ck; lumber
containing knots or cracks; (c) warped stock: (d) clean lumber.

In adjusting the-depth of cut on the jointe-. you should Limit
(a) 1/16 in.; (b) 1/8 in.; (c) 1/4 in.; or (d) 3/16 in.

The shortest length of stock that can be safely cut on the jointer Is:
(a) 6 in.; (b) L in.; (c) 15 in.: or (d) 12 in.

When facing stock on the jointer, you should: (a) use an approved push
stick whenever possible; (b) remove the guard from over knives; (c) limit
depth of cut to 1/2 in.; or (d) feed stock as fast as possible.

5. Before picking up stock that has been surfaced on the jointer, you should
make sure you have pushed the stock far enough past the knives so that
the: (a) stock drops clear of the table; (b) outfeed table raises the
material above the level of the knives; (c) fence will cover the work; or
(d) guard will return over the cutter knives.

II

I. You should make sure the jointer cutter knives are covered
by the

2. In adjusting the depth of cut on the jointer, you should
limit cut to inch.

3. The shortest length of stock that can be safely cut on the
jointer is inches.

L. The rear or outfeed table of the jointer is ureset and needs
no further

5. End grain should be surfaced with a

Answers to Test Questions

I. 1. (d); 2. (b). 3. (d); L. (a); 5. (d).
II. 1. guard; 2. 1/8; 3. 12; L. adjustment; 5. plane.

Lathe (Woodworking)

Safety Instructions

1. Obtain permission from your teacher before using lathe.

2. Roll loose sleeves above elbows and remove or fasten any loose clothing.

3. Make sure the stock is free from checks, loose knots, or other defects.

4. Make certain that all glued work is properly glued and dry.

5. Be sure stock is correctly mounted in lathe.
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:lamp t--1 rest holder firmly.

Ee certain t:ol rest is adjusted correctly.

Make adjustments of tool rest only when lathe is at a dead st:p.

9. Shift belt on belt-driven lathes (for changes of speed) only when lathe is

at a dead stop. Some machines must be in operation; check with teacher.

10. Check sharpaess of turning tools and condition of handles.

11. Wear face shield or safety glasses (goggles, spectacles).

12. Start lathe at lowest speed when beginning operation.

13. Stand to one side when power is first turned on.

Th. Grasp turning tool firmly with both hands while cutting stock.

15. Hold turning tool firmly against the rest.

16. Keep hands away from stock whil it is revolving.

17. Use correct amount of tool pressure against stock.

18. Stop lathe when using inside or outside calipers.

19. Maintain tool rest as close as reasonably possible to the stock by making

frequent adjustments.

20. Remove tool rest when sanding and finishing.

21. Use for polishing only a small rag folded into a pad.

22. Shut off power after using lathe and stand by until the machine has stopped.

23. Clean machine.

Spindle Turning Instructions

1. See that centers are properly embedded in the stock.

2. Use oil or beeswax on the dead center.

3. Clamp tailstock firmly in place and tighten screw.

4. Turn spindle (rough stock) one revolution by hand.

5. Start lathe at lowest speed when beginning operation.

6. Rough stock down cylindrical form before using a higher speed. Maintain

correct tool rest adjustment.

7. Govern speed according to the diameter of the work.
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Faceplate Turning Instructions

1. Cut stock circular on band saw or scroll saw.

2. Select proper size and style of faceplate.

3. Choose the correct size and number of screws according to design of work.

4. Fasten stock or subbase glued to stock (through Paper) to faceplate with

screws.

5. Be sure screws are tight.

6. Have teacher check fastenings and adjustments.

7. Keep an accurate check on depth of cut in work to avoid stiking screws.

8. Be certain that tool rest adjustment is correct and is correctly maintained.

9. Revolve work once by hand.

10. Use the lowest speed when beginning operation.

11. Use correct speed in relation to diameter of stock.

12. Make frequent inspection of screws to be sure they do not loosen.

Safety Test Questions

( ) 1. As soon as stock is located between centers for spindle turning, you
should: (a) clamp tailstock firmly in place and tighten screw;
(b) remove tailstock and mount steady rest on the ways; (c) rotate
stock counterclockwise to avoid burning; or (d) have it inspected by
another student.

( ) 2. You should make all adjustments of the lathe tool rest: (a) while
machine is rotating slowly; (b) after initial cuts are made; (c) when
lathe is at a dead stop; or (d) 2 in. below center of stock.

It is best to set lathe tool rest so it is: (a) in slight contact with
the stock, thus reducing chatter; (b) below and to right of center;
(c) the same width as the lathe tool being used; or (d) 1:4 in. or less
from the rough stock.

( ) 4. When starting lathe for a beginning operation, you should use: (a) the
highest speed; (b) the lowest speed; (c) any belt or gear ratio; or
(d) a tool rest with a 3.1 ratio.

You should hold lathe turning tool: (a) to the right of the tool rest;
(b) flat on the tailstock; (c) firmly against the tool rest; (d) just
above the tailstock.



II

1. Before using the lathe, you should roll loose sleeves above
elbows and remove (DI fasten any loose

2. When starting the lathe, you should stand to one

3. Tool rest adjustments on the lathe must be made when the
machine is

). Prior to starting lathe, you should turn rough stock one
revolution by.

5. Before sanding and finishing on the lathe, you should
remove tool

Answers to Test Questions

I. 1. (a); 2. (c); 3. (d); 4. (b); 5. (c).
clothing; 2. see; 3. stopped; 4. hand; 5. rest.

Mortiser

Safety Instructions

1. Obtain permission from your teacher before using mortiser.

2. Clamp all stock securely on table.

3. Make adjustments only when machine is at a dead stop.

4. Check with your teacher for correct method of installing mortiser bit and

chisel.

5. Make adjustments for depth stops and lateral travel.

6. Make sure that no one but you is inside the operator's zone.

7. Wear face shield or safety glasses (goggles, spectacles).

8. Turn on power after permission is given.

9. Keep hands away from chisel when the machine is turned on.

10. Feed chisel only as fast as machine will easily cut.

11. Turn off power immediately if cutting is difficult or the chisel burns.

Check with your teacher.

12. Lift bit clear of the mortise before moving table.

13. Tirn off power after using mortiser and stand by until machine has stopped.

14. Clean off mortiser table.
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Safety Test Questions

( ) 1. You should make sure the chisel and bit of the mortiser are: (a)

sharpened before and after each use; (b) properly aligned; (c) adjusted

so that the chisel leads the bit; or (d) cooled after each cut.

( ) 2. It is best that all stock used on the mortiser is: (a) free of warps and

checks; (b) big enough to hold with both hands; (c) at least 1 in.

thick and 1 ft. long; or (d) securely clamped on the table.

( ) 3. If cutting on the mortiser becomes difficult or the chisel starts to

burn, you should: (a) turn off machine and notify the teacher; (b) wax

or grease chisel; (c) press harder on the pedal; or (d) release depth

step.

( ) 4. When the mortiser is turned on, you should: (a) adjust for depth of

cut; (b) change alignment of chisel and bit; (c) keep away from table;

or (d) keep your hands away from bit and chisel.

II

1. You should make sure mortiser bit and chisel are properly

2. Before cutting on the mortiser, you should make sure your
work is securely clamped on the

3. If cutting on the mortiser becomes difficult or the chisel
starts to burn, you should turn off machine and notify

4. When mortiser is turned on, you should keep your hands
away from chisel and

Answers to Test Questions

I. 1. (b); 2. (d); 3. (a); Li. (d).

II. 1. aligned (lined up); 2. table; 3. teacher; . bit.

Planer (Surfacer)

Safety Instructions

1. Obtain permission from your teacher before using planer.

2. Use only clean lumber.

3. Be sure that all wood is free from loose knots or other defects.

4. See that length of stock is longer than the distance between centers of

feed rolls.

5. Make adjustments only when machine is at a dead stop.

6. Adjust cut to measurements taken on thickest part of the board.

7. Limit cuts to 1/8 in. or less on narrow stock.



8. Limit cuts on wide stock to 1/16th in. or less.

9. Run thin stork through planer on top of a thick surfaced board.

10. Make sure that no one but you is inside the operator's zone.

11. Wear face shield or safety glasses (goggles, spectacles).

12. Turn on power after permission is given.

13. Stand to one side of planer when machine is in operation.

14. Keep hands away from feed rolls and away from board(s) already gripped

by the feed rolls.

15. Turn off power and call your teacher if machine does not seem to operate

correctly.

16. Allow material to travel completely through planer before making any

addtional depth of cut adjustment.

17. Turn off power after using planer and stand by until the machine has

stopped.

Safety Questions

( ) 1. Stock to be run through the planer must, have a minimum length which is:
(a) longer than the distance between centers of the feed rolls;
(b) determined by the width of the lumber; (c) left up to the decision
of the operator; or (d) determined by depth of cut.

( ) 2. When operating the planer, you should stand: (a) behind the machine;
(b) in the area marked off for the machine; (c) in front of the machine,
provided you have someone to tail off; or (d) in an upright position
and to one side of the machine.

( ) 3. You should limit your cuts on the planer to: (a) the amount specified
on the depth gauge; (b) 1/8 in. on narrow and medium width stock;
(c) three turns of the depth adjustment wheel; or (d) half the width of
the board.

( ) L. When board is gripped by the feed rolls of the planer, you should:
(a) push the stock through; (b) readjust depth of cut; (c) increase
cutting speed; or (d) keep your hands away from the feed rolls.

( ) 5. If stock jams in the planer or fails to feed, you should: (a) apply
more pressure on feed rolls; (b) push the stock through; (c) adjust
depth of cut; or (d) turn off power and call your teacher.
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II

1. Stock to be run through the planer must be longer than the
distar- between the centers of the feed

2. When operating the planer, you should stand to one

3. On narrow or medium width boards, you should limit planer
cut to inch.

4. On wide boards, you should limit planer cut to inch.

5. If planer does not seem to operate correctly, you should turn
er the power and call the

Answers to Test Questions

I. 1. (a); 2. (d); 3. (b); 4. (d); 5. (d).

II. 1. rolls; 2. side; 3. 1/8; 4. 1/16; 5. teacher.

Radial-Arm Saw

Safety Instructions

1. Obtain permission from your teacher before using radial-arm saw.

2. Ask your teacher to approve all special setups.

3. Make sure that no one but you is inside the operator's zone.

4. Wear face shield or safety glasses (goggles, spectacles).

5. Hold stock firmly against fence.

6. Stand to one side and keep hands away from the direction of travel of saw.

7. Feed saw into material only as fast as it will easily cut.

8. Cut only one piece of stock at a time.

9. Use a piece of wood to remove scraps from path of saw blade only when saw

is at a dead stop.

10. Turn off power after using radial-arm saw, return saw to beginning position

carefully, and stand by until the machine has stopped.

11. Clean working area.
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Safety Test Questions

( ) 1. The radial-arm saw is used primarily for: (a) cutting short stock;
(b) ripping lumber into smaller strips; (c) crosscutting stock too long
for a table saw; or (d) curved cuts that cannot be done on band saw.

2. In operating the radial-arm saw, you
take too deep a cut, especially with
the line you have intended to follow
(c) in feeding material only as fast
ripping lumber into short lengths.

must take great care: (a) not to
a combination blade; (b) to cut on
so as to avoid burning the blade;
as it will easily cut; or (d) when

3. You should remove scraps from the path of the radial-arm saw blade with:
(a) your fingers; (b) a tool, such as a rule; (c) an air hose; or (d) a
piece of wood only while saw is at a dead stop.

4. At the completion of each cut, the radial-arm saw blade must be:
(a) returned to its position behind the guide fence; (b) removed and
placed in its proper place; (c) rotated below guide fence; or (d) left
at a point nearest to the operator.

II

1. The type of cutting done on the radial-arm saw is

2. You should hold stock firmly against the radial-arm saw

3. You should stand to one side and keep your hands away from
the direction of travel of the radial-arm saw

It is best to remove scraps from the path of the radial-arm
saw blade with a piece of wood while the saw is

Answers to Test Questions

I. 1. (c); 2. (c); 3. (d); 4. (a).
II. 1. crosscutting; 2. fence; 3. blade; 4. stopped.

Router

Safety Instructions

1. Obtain permission frcm your teacher before using the router.

2. Fasten stock firmly with vise or clamp.

3. Make adjustments only when electric cord is disconnected from power source.

Li. Tighten all bits and cutters with proper wrenches.

5. Ask your teacher to approve setup and adjustments.

6. Be sure that the switch is in an off position and machine is on its side

before plugging in electric cord.
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7. Wear face shield or safety glasses (goggles, spectacles).

8. Hold the machine firmly.

9. Turn on power after permission is given.

10. Keep hands clear of revolving cutters.

11. Feed the cutter slowly into the material.

12. Turn off power and rest machine on its side when a desired cut has been

Finished.

13. Disconnect electric cord. Clean and return machine and its parts to

designated place.

Safety Test Questions

( ) 1. You should select a location that is dry and not grounded for using a
portable electric tool or appliance so as to avoid: (a) soiling the
equipment; (b) serious electric shock; (c) motor bearing deterioration;
or (d) discoloring the electric cord.

2. Prior to using the router, you should: (a) request other students to
stay at least ten feet from the area of operation; (b) turn blades by
hand; (c) have machine turned on before connecting electric cord; or
(d) obtain permission from teacher.

3. Before changing bits or cutters or making adjustments on the router,
you should make sure: (a) the electric cord is disconnected from the
power source; (b) other students are at a safe distance; (c) to turn
blades by hand; or (d) one hand is free.

L. When turning on the power to the router, you should: (a) attempt to
make as deep a cut as possible; (b) hold the machine firmly with both
hands; (c) readjust bits and cutters; or (d) reverse motor rotation.

5. When cutting with the router, you should: (a) feed the cutter as fast
as possible; (b) hold electric cord with one hand; (c) keep hands clear
of the revolving cutters; or (d) rest machine on its side.

II

1. You should select a location that is dry and not grounded
.

for using a portable electric tool or appliance so as to
avoid serious electric

2. You should make adjustments on the router only when the
electric cord is

3. While using the router, you should hold it firmly with
both



L. It is best to feed the cutter of the router int- the
material

5. When cutting with the router, you should keep your hands
clear of the revolving

Answers to Test Questions

I. 1. (b); 2. (d); 3. (a); 4. (b); 5. (c).
II. 1. shock; 2. disconnected; 3. hands; 4. slowly; 5. cutters.

Sander

Safety Instructions

1. Obtain permission from your teacher before using sanding machine.

2. Hold work securely.

3. Make adjustments only when sander is at a dead stop. Portable sander electric

cord should be disconnected.

4. Check belt or disc for breaks or tears.

5. Be sure that the switch is in off position and machine is on its side before

plugging in electric cord on a portable sander.

6. Wear face shield or safety glasses (goggles, spectacles).

7. Turn on power after permission is given.

8. Keep fingers away from the abrasive surface on the sander.

9. Sand on downward motion side of disc sander.

10. Use special care in sanding small or irregular pieces. Check with your

teacher.

11. Feed stock into the abrasive- ,%-berial at a moderate rate of speed and

pressure.

12. Turn off power and rest portable sander on its side while changing position

of board.

13. Turn off power after using sander and stand by until the machine has stopped.

14. Disconnect electric cord of portable sander and return cleaned machine to

designated place.
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Safety Test uestions

( ) 1. You should make all adjustments on the portable sander: (a) while the
electric cord is disconnected; (b) only when other students are at a
safe distance; (c) with one hand; or (d) while it is in gear.

) 2. Before you plug in the electric cord of the portable sander, you should
be certain: (a) machine is free of sawdust; (b) machine is resting on
its abrasive surface; (c) sanding belt or disc has been removed; or
(d) switch is turned off and machine is on its side.

3. When operating a disc sander, you should hold your work against the disc:
(a) rim; (b) center; (c) upward moiiion side; or (d) downward motion side.

14. While sander is in motion, you should: (a) blow away the sawdust;
(b) remove abrasive surface; (c) use extreme feed pressure; or (d) keep
your fingers away from abrasive surface.

) 5. You should feed stock into the abrasive material of the sander: (a) as

fast as possible; (b) at a moderate rate of speed and pressure; (c) both
upward and downward; or (d) both forward and backward.

II

1. You should make adjustments on the portable sander while the
electric cord is

2. When operating a disc sander, you should hold your work on
the side where the motion is

3. While sander is in motion, you should keep your fingers away
from the abrasive

4. You should feed stock into the sanding machine at a moderate
rate of speed and

5. Before plugging in the portable sander, you should make sure
the switch is

Answrs to Test Questions

I. 1. (a); 2. (d); 3. (d); 4. (d); 5. (b).
II. 1. disconnected; 2. downward (down); 3. surface (face); LL. pressure; 5. off.

Scroll Saw

Safety Instructions

1. Obtain permission from your teacher before using the scroll saw.

2. Cut only stock with a flat surface on bottom.

3. Make adjustments only when machine is at a dead stop.

4. Make sure the saw blade is the proper size for the job.

5. Check blade for correct tension.
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6. Adjust hold-down so it will be as close as possible to the work.

7. Turn machine by hand to make sure all parts are clear.

8. Make sure that no one but you is inside the operator's zone.

9. Select correct machine speed.

10. Wear face shield or safety glasses (goggles, spectacles).

11. Turn on power after permission is given.

12. Hold material firmly.

13. Feed the material into the machine at a moderate rate of speed.

14. Keep fingers away from saw and hands out of the path of saw.

15. Report mechanical defects or a broken blade to your teacher,

16. Turn off power after using scroll saw and stand by until the machine has

stopped.

17. Clear away scraps of wood on the table only after saw stops running.

Safety Test Questions

( ) 1. You should install the scroll saw blade to cut: (a) on the down stroke
of the saw; (b) at minimum speed; (c) on the up stroke of the saw; or
(d) on both the up and down stroke of the saw.

2. Before you start the scroll saw, you should check the hold-down adjustment
to make certain: (a) there is a half-inch clearance between it and the
stock; (b) it is as close as possible to the work; (c) the correct size
of blade is installed; or (d) it is against the table.

3. Prior to starting the scroll saw, you should turn machine by hand to be
sure: (a) saw blade teeth point upward; (b) hold-down moves up and down;
(c) the beginning cut is on the line marked on stock; or (d) all moving
parts are clear.

L. Stock to be cut on the scroll saw should be: (a) soft; (b) hard; (c) flat
on the bottom; or (d) round on the bottom.

5. You should feed stock into scroll saw: (a) in rhythm with motion of
hold-down; (b) at a rate dependent upon pulley speed; (c) R6 fast as
possible; or (d) at a moderate rate of speed.

II

1. You should install scroll saw blade so it will cut on the
stroke.

2. After installing scroll saw blade, you should check blade
for correct

-69- ail) A...)



3. To ensure that all moving parts are clear after making
adjustments on the scroll saw, you should turn machine
by

L. Stock to be cut on the scroll saw should have a flat
surface on the

Answers to Test Questions

I, 1. (a);2. (b); 3. (d); 4. (c); 5. (d).
II. 1. downward (down); 2. tension; 3. hand; 4. bottom.

Shaper (Woodworking)

Safety Instructions

1. Obtain permission from your teacher before using the shaper.

2. Make sure the stock is free from loose knots, cracks, or other defect.

3. See that knives are correctly seated before tightening the lock nut.

4. Use fence whenever possible.

5. Employ fixed collar whenever possible.

6. Ask your teacher to approve all setups.

7. Remove all loose articles from the bed of the shaper before starting

operations.

8. Make sure that no one but you is inside the operator's zone.

9. Wear face shield or safety glasses (goggles, spectacles).

10. Turn on power after permission is given.

11. Keep hands well away from revolving cutters; use spring guard whenever

possible.

12. Use push :?tick whenever possible.

13. Enter all work opposite to the direction of the rotation of the cutter.

14. Test setup on sample piece of safe size.

15. Turn off power after using shaper and stand by until the machine has stopped.

16. Clean shavings from the table.



Safety Test Questions

( ) 1. In selecting stock for use on the shaper, you should make sure the stock
is: (a) at least 2 in. by 4 in. by 18 in.; (b) correctly seated under
lock nut; (c) grained; or (d) free from loose knots, cracks, or other
defects.

( ) 2. You should make sure that the shaper knives are (a) correctly seated
before tightening lock nut; (b) all of the tang type; (c) tightened with
a fixed collar; or (d) flush with the table top.

3. Prior to starting shaper, you should: (a) request the assistance of
another student, especially on long stock; (b) check the hold-down
attachment for rigidity; (c) remove all loose articles from the shaper
bed; or (d) loosen the lock nut.

4. In operating the shaper, it is best to: (a) enter all work in the
direction the knives are rotating; (b) use fence or fixed collar whenever
possible; (c) Lack up work, especially in corners of small radii; or
(d) enter all work above fixed collar level.

II

1. Before a shaper is started, all setups must be examined
by the

2. Make adjustments on the shaper only when the machine is
at a dead

3. In shaper operation, whenever possible, you should use a
push

I. Prior to starting shaper, you should remove all loose
articles from the shaper

Answers to Test Questions

I. 1. (d); 2 (a); 3 (c); 4 (b).
II. 1. teacher; 2. stop; 3. stick; 4. bed.

71



VT 016 672
INSTRUCTOR'S GUIDE FOR PRE-EMPLOYMENT SCHOOL
BUS DRIVER EDUCATION COURSE.

OHIO STATE DEPT. OF EDUCATION, COLUMBUS. DIV.OF VOCATIONAL EDUCATION.
MF AVAILABLE IN VT -ERIC SET.
PUB DATE - 01JUL70 6P.

DESC-APTORS - *TEACHING GUIDES; *STUDENT
TRANSPORTATION; *JOB TRAINING; *TRAFFIC
SAFETY; ACCIDENT PREVENTION; SCHOOL SERVICES;
SHORT COURSES; *DRIVER EDUCATION; BUS
TRANSPOPTATION
IDENTIFIERS - *SCHOOL BUS DRIVERS

ABSTRACT - THIS TEACHING GUIDE IS DESIGNED
SPECIFICALLY TO BE USED IN THE IMPLEMENTATION
OF A 13-HOUR PRE-EMPLOYMENT DRIVER EDUCATION
COURSE FOR SCHOOL BUS DRIVERS. THE TOPICS TO
BE COVERED ARE DIVIDED INTO 6 INSTRUCTIONAL
UNITS WITH TIME LIMITS SUGGESTED FOR EACH.
THE AREAS FOR DISCUSSION INCLUDE: (1) THE
SCHOOL BUS DRIVER, (2) PUPIL TRANSPORATION
LAWS AND REGULATIONS IN OHIO, (3) MOTOR
VEHICLE TRAFFIC LAWS, (4) SCHOOL BUS
ORIENTATION, (5) DRIVING FUNDAMENTALS, AND
(6) ON-THE BUS INSTRUCTION. POINTS TO
EMPHASIZE IN THE FINAL SESSION ARE LISTED AND
THE CLOSING CLERICAL PROCEDURES OUTLINED.
(SN)



U.S DEPARINIENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCEC EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG
TNATING IT POINTS Of VIEW OR ()PIN
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EOU
CATION POSITION OR POLICY

DIvIr-.2 O? VOCATi::)Uf, EDUCTICC

INSTRUCTOR' S GUIDE FOR

PRE- OTLOYMMT SCHOOL BUS DRIVER EDUCATION COURSE

7/1/7o



1,

,

to !asize

( % HnaL,c,-:)

.

1. If 1)11, air,/ "1.it(;.a un

he rarinol; drAve a bus even if his ncdic;l

fer is sgzicd by a med'.c.?.1 doctor.

2. B.,ch 1-)e a driver's certificate that shall be

displayed in the bus. These certificates are issued

annually. It should be pointed out to the oixivers that

the procedure to obtain their driver's certificate varies

over the state. Usually local district bus drivers apply

through aeir local school superinendent's office. Drivers

from city and exempted village districts shall apply to

their respective superintendents.

3. Personal appearance of drivers is very important

4. edical examination report

a. Arrangement made through sponsoring school to provide forms

b. edical report completed during the behind - the -wheel driving

c. Examining physician(s) shall be assigned by local district

(- State highway patrol

a. Instructor, if possible, arrange appointment for all

participants

b. Arrangement made to use a school bus

c. Participant must have completed medical examination report

d. Participant take written test



e. Pr:rt:.f.cpant te.rt

f. to r.?rtf.,c-b.,ntr.

col,)pieting C

1.1-1.:yT II puriL T=2:-0=1U.:1 1,17!2 LND:C,IW:j.TIONS IN OIC (60 ri.nvtes)

L. naterials n:;3ded

1. Copy of Pupil TransportLtic.1 and 1:eulations in Ohio

2, Sample copy of schedule (uL- school copy)

3. Sample copy of trip ticket (use local school copy)

B. Points to Emphasize

1. Drivers do not establish routes and ti, schedules

.2. Duties of the bus driver.

3. Bus operating procedures

UNIT III MOTOR TRAFFIC LAWS (90 minutes)

A. Materials NLided

1. Copy of Digest of Motor Vehicle Traffic

B. Points to Emphasize

1. Necessity of knowing the law

a. State vehicle traffic laws

b. Local ordinances

2. Definition of a school bus

3. Traffic control devices

4. Speed regulations

5. Yielding right-of-way

6. Overtaking and passing

7. Starting and backing

8. Railroad crossings

Laws
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One school bus

2. A pointer (for daylight ri,!ctings)

3. A flas'illight (for night F.,_)ssions)

B. Points to alphasie

1. Explain need for the drivers to have a general understanding

of the component parts of the bus which he operates

2. Use the school bus. Poir t out features and equipment of the

exterior and interior of the bus

3. Stress the inportance of the driver to be thoroughly familiar

with all s-tehes gauges and equipment located inside the

'hicle.

L. Because of limited space to see-and ovserve various items,

be certain that everyone has an opportunity to see and hear

the instructor as well as the item being pointed out.

5. Give ample time and opportunities for questions winch may

arise as the instructor leads the. group throughout the bus.

UNIT V DRIVING FUNDAMiTALS (90 minutes)

A. Materials Needed

1, One school bus available

B. Points to Emphasize

1. Never use gear that places undue load on engine

-3-- 36 6
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deTJr4Jsed until fs into left turn

5. Pat go r :.;hift lever into neutral loang

unloading chlldrcn

6. Demr:1 L'31-1C2ICe upon approaching a railroad crossing cnd

that silence he na:i_ntained unt-11 the bus has cleared the

tracks

C. The fim;tructor 'will need to conduct practical bus driving

covering the skills in this unit

"(MIT VI 01T-TRE-BUS INSTRUCTION

A. Materials Needed - One school bus fully equipped

B. Divide the class into groups of three. Each group will spend

five, one and one half hour (11/2) sessions in the bus for a

total of seven and one (71;5) hours. Each group member will drive

for one half hour (1/2) and observe for one (1) hour.

C. Points to Emphasize

1. Seat and mirror adjustment

2. ]Instrument panel and controls

3. Proper engine starting and warm up

L. Coordination in dlifting gears upward and downward

5. Proper starting and stopping procedure for vehicle

6. Proper steering position of hands

7. Proper student pick-up and discharge procedure

8. Proper procedure in crossing railroad tracks

9. Porper turn around procedure

-4-
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B. Send 3" Y:". 5" information cards to driver education consult,ant

C. Si evaluation forms to driver education consultant
Do Cor.plete pay1;:ent ..cquest sheet and send to the sponsoring school
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MARKETING CLT2S:ER PROGRAT.,1 OBJECTIVES

1. The student will be prepared to attend post secondary schools,
vocational schools or entc apprenticeships.

The student will be able to pursue an advanced study in
marketing by attending post secondary schools, vocational
training schools, normally in apprentice programs or involve-
ment in company sponsored training programs.

2. The student will qualify for entry level employment in a
distributive occupation.

3. The student will be able to assume decision making responsi-
bilities related to his specialized areas.

4. The career-oriented student who has completed the 2-week
program will be qualified with the technical knowledge and
the practical experience to achieve a subprofessional level
of competency in their area of specialization within marketing
and distribution careers.



SPECIFIC OBJECTIVES

I. The student will be able to complete a job applic*.son ,Ind interview.

2. The student will operate a cash register observing proper cashierinc, tc-:,7hniques,
change tapes and dates, read out machine, and achieve 95 percent ,...-,cirecy.

3. The student will be able to understand and apply the fundamentals of display
(form, coior, balance, etc.) by designing and building three types of displays:
glass display cases, standing v indow display and bulletin board twc or three
dimensional displays.

4. The student will be able to demonstrate and use the knowledge of human relations
by successfully working with his co-workers and supervisors at an exploratory
work station, in the student sotre, and at a cooperative work station.

5. Students will be able to utilize math fundamentals including basic functions,
fractions, percentage, decimal fractions, and measurement in working with
invoices, sales slips, tally sheets, order forms, inventory forms and other
recordkeeping forms utilized in business.

6. The student will be able to develop a sales plan and present a sales demonstration
on a variety of specific products or services using varied sales approaches and
sales techniques.

7. The student will demonstrate a knowledge of advertising concepts by SE kecting
items and organizing t'n. advertising program. They will create this advertisement
by using the elements of a good advertising layout.

8. The student will select a product, conduct a survey, relate producl information
to buying motives, justify product prices, provide product information sources,
explain product uses and interpret product label information.

9. The student will apply his knowledge of market research by designing and
conductin a survey in a specific market area of his choice. This will include
merchandising, markets, store locations, sales promotion, and cost an-lysis.

10. The student will be -- active member of the local DECA chapter and will select
a minimum of one (1) skill contest and prepare to complete on a local basis.



THF. MARKETING CLUSTER PROGRAM

GENERAL OBJECTIVES

be student will be prepared for entry level .':mployrnezt in bas:,- distributive
occupation.

2. The student will be able to qualify for enrollment ir, a mere advanced study of
marketing, such as a career development (Marketing III and Al) progra:n.

3. The student will be prepared to pursue post high school training in a '7..hosen
career field either at a university, community college, or within the frai7,ework
of an on-the-job training program.

CLUSTER PROGRAM r?GANIZATION

IN THE CLASSROOM
simulated selling
developing sales promotions
building displays
operating cash register and adding machine
working on invoices, billing, and inver ory problems
human relations and market research
learning skills and job procurement to tques

ON THE JOB
selling
building dtsplays
working with advertising materials
operating cash register and adding machines
using invoices, billing, and inventory
working with and for people
applying and interviewing for a job

MEMBERSHIP IN THE DECA YOUTH GROUP
selling contests
display and advertising contests
merchandise math contest
punlic speaking contest
market and product research
working with and leading people
job interview contest



TYPICAL MARKETIX:, (1)1STRIBUTIVE EDUCATION)

CLUSTER OCCUPATIONS (0.E. 04.0800)

Occupe- ins
advertising layout man
art director
artist
assistant buyer
building and construction salesman
cashier
copywriter
copywriter chief
credit clerk
detective business service
department manager
designer
display manager
doorman
entertairm,ent managers
fashion designer
fashion model
financial institution managers
food products salesman
franchises
hotel /motel management
industrial salesman
insurance salesman
in-store sales person
mailing clerk
marketing director

marketing research analyst
merchandise manager
personnel manager
product specialist
proofreader
public relations man
purchasing agent
radio/TV advertising manager
real estate salesman
rec, wing clerks
retz_l salesman
route delivery man
sales correspondent
sales manager
sales promotion
::alesrlan delivery
sign writers
stock clerk
store manager
traffic clerk or dispatcher
truck drivers
warehouseman
watchman
wholesale salesman and agent
window trimmer
wrappers



BUSINESS EDUCATION

OCCUPATIONAL SPECIALTY COURSES FOR

IIERCI-Ii.YD:SING CLUSTER PROGRAM

Typing Ia & lb 1/2 cr. ea. Sem.
Business Cruise 1/2 cr.
':'.cord Keeping 1/2 cr.
Liriefhand 1/2 cr.
Business Machines 1/2 cr.
Typing i!a & lib 1/2 cr. ea. Cern.
Bookkeeping Ia & Ib 1/2 cr. ea. Sem.
Data Processing 1/2 cr.
Personal Law 1/2 cr.
Shorthand Gregg Ia & Ib 1/2 cr. ea. Sem.
Office & Lab Assistant 1/2 cr. ea. Sem.
Machine Shorthand Ia & Ib 1/2 or. ea. Sem.
Marketing Ia & Ib 1 cr. ea. Sem.
MARKETING IIA & IIB 1 cr. ea. Sem.

(including Co-op Work Experience)
CO-OP WORK EXPERIENCE AND EXPLORATORY WORK EXPERIENCE

9

X
X
X

10

X
X
x

11

X
x
X
X

X
X
X

X
X

12

X

X

X

X

X

X
X

X

BUSINESS EDUCATION
Lebanon Union High School

SUGGESTED MARKETING COURSES

9 10 11 12

Business Cruise Record Keeping **Marketing Ia Marketing Ila
Typing Ia *Typing Ia **Marketing Ib Marketing lib
Typing Ib *Typing lb Bookkeeping Ia Cooperative Work Ex")

Business Machines Bookkeeping Ib

*If not taken in the ninth grada
**A two hour class

ELECTIVES

Typing Ila
Typing hIb
Data Processing
Personal Law

3



SHGRT COURSE DESCRIPTIONS

Tv Ping la--Theory and practice. The beginning course to :earn the keyboard and
proper techniques. Designed for personal typing ar» as a foundation for
further commercial training.

Typing IL -*Typing Ia. The course is a continuation of first semester typing with
empi,-;asis on building speed and accuracy, and on typing letters, themes,
research papers, and tabulation problems.

Record Keepin3-- Keeping both business and personal records for small business
and for your home.

Data Processing--Principles of automated data processing are taught. Goes from
analysis of a problem to preparation of ieput data to solving a problem by
machine.

Business Cruise--Four and one-half weeks of exploratory work in each of the follow-
ing areas: Marketingaccountingsecretarialclerical.

Personal Law - -A course covering legal concepts that businessman and consumers
deal with concerning contracts, employment, bailments, and sales.

Bookkeeping_Ia & Ib--Two semester courses running in succession. The recording of
business transactions and their effect upon the assets, liabilities, and pro-
prietorship of business. Journals, ledgers, payroll, depreciation, and projects
tend to make the contents realistic.

Marketing Ia-- Introduces the student to distributive education. Instruction investi-
gates the fields of retailing, wholesaling, and service occupations. Emphasis
is placed on salesmanship, sales promotion, math skills, record keeping, and
job seeking techniques. A two hour class.

Marketing IbProvides the student with two types of work experience. Nine weeks
are spent working and learning skills in a simulated store operation (Student
Store) and nine weeks are spent out in the community at an exploratory work
station. A two-hour class. *Requires completion of Marketing I.

Business Machines - -An exploratory cours3 7.o acquaint students with business
machines. No typing is required.

1'1/Ping IIa & Ib. Primarily designed for students who are planning to
seek employment in typing. Includes skill building, business forms, business
letters, and duplicating for seniors. Students should have earned a "C" or
better in typing Ib.

Cooperative Work Experience--One hour of credit may be allowed if a student quali-
fies. The job must train the skills learned in a vocational class which the
student is currently enrolled.

DECA--(DECA) or Di-tr'illAive Education Clubs of America is an organization for
students enrc ,n Marketing courses. Its goals a to teach students
interested in a career in marketing and distribution: Vocational Understanding,
civic consciousness, social intelligence, and leadership development.

Marketing IIa--A one hour course designed to enhance skills in selling, sales
promotion, and market and product research. Students must produce a manual
suitable to compete on a local basis in DECA. **

naitcetir_2_1libPreparation for competition in State Leadership Conference for DECA.
Students must prepare for a minimum of one (I) state individual skill contest.
Business Organization, management, and operation are stressed. **

** Students must have a cooperative work station to take either of these courses.

.or 1 1 I...4



CODE OF ETHICS

FOR STUDENTS ENROLLED IN

DISTRIBUTIVE EDUCATION

1. Distributive education a part of the school curriculum; therefore, I will not
accept a training job unless I intend to keep it.

2. I will report for work at the scheduled time. If I find that I am unavoidably
detained, ill, or unable to report for work, I will always inform my coordinator
and employer promptly.

3. I will be honest with money, merchandise, time, and effort.

4. I will perform an honest day's work and will strive at all times to do the best
job possible.

5. I will not receive visitors on the job, neither will I make or receive unnecessary
personal telephone calls.

6. When I am on the job, my work will always come first.

7. If I feel that my studies, physical health, or moral well-being are jeopardized
because of my job, I will consult with parents, my coordinator, and my employer
before making a decision to resign. If I quit my job or change jobs without
conculting my coordinator, I know that I will automatically be dropped from
distributive education. This will result in the loss of distributive education
credits.

8. I realize that to be dishonest or to fail on my job reflects not only on me, but
on my school and my coordinator. I therefore agree to uphold this Code of
Ethics in order to maintain the reputation of myself and my school.

Signature of Student
Signature of Parent
Signature of coordinator
Signature of employer

T BM a-



MERCHANDISING CLASSES

GRADING SYSTEM
NINE VvEEKS

Minimum Points required for each grade

A 50
B 43
C 35
D 26
F 25 or. Less

Methods of earning points Maximum/Nine Weeks

Test 1 @ 10 points = 10 points (required)
Quiz 3 @ 5 = 15
Performance tests 20 @ 1 = 20
DECA Participation = 20
IAA Evaluation = 10 (:- or -)

75

IAA Evaluation*

Industry Student Store and Work Station
Attendance Classroom
Attitude DECA Activities

DECA Participation

joining DECA by October 15 2

Attending Regular Meetings 1

Fall Board of Governors 5
State Leadership Conference 10
National Leadership Conference 10
Fund Raising Activities

Calendar Sales (per calendar) 1/2
Concession Stand at games 1

Selling in Stands (football) 2

Miscellaneous activities 1

When working in the store

9 skill projects 5 points each = 45 points plus DECA. and IAA points and
9 weeks test

When on job downtown

3/4 point per day of satisfactory work (maximum of 34 points) plus DECA and
IAA points and 9 weeks test

10 points for special project = creation of employer manual
*IAA evaluation by DE instructor may be addition of or subtraction of up to 10 points



Record
Keeping

MARKETING CLUSTER

Accounting
Ib

ccounting
Ia

NOTES

Rectangles are required

Circles are recommended as
being highly applicable

Diamonds are recommenced as
being helpful

Other Electives
Business Cruise
Typing Ia
Typing Ib
Typing IIa
Typing IIb

1-
iBusiness

Machines

;-

Business
Law

Data
:,Processing]

The courses showsn in circles
and diamonds can be taken before 'N VV
or concurrently with Marketing I
or Marketing II

Vocational
Marketing
Ia & Ib (2hr)

Exploratory
V,ork

Experience

r-

Vocational
Marketing
IIa & lib

Cooperative
Work

Experience



CLASS OPERATION

MARKETINC Ia (2 hours) Introduction to marketing

Job Seeking Techniques 2 weeks Advertising 2 weeks
Merchandise Math 2 Display 2

Record Keeping 2 Salesmanship 2

Cash Register Operation 1 DECA 2

DECA 1 Human relations 1

Market Research 1

MARKETING IIb (2 hours) Marketing Lab

Student store operation 9 weeks
Skill areas include:

Cash register operation and maintenance
Popcorn machine operation and maintenance
Deposit and recording sales
Advertising in school paper and on public address system in school
Display design and building
Stocking and inventory
Ordering merchandise

Exploratory Work Station 9 weeks
Students report to a cooperating local businessman and work without pay for

about 1 1/2 hours daily. Students are supervised by school personnel
and are evaluated by both employer and supervisor from the school.

Skill areas include:
Application of those skills learned in class and student store
Working with and for others
Following directions
Assuming responsibility for being on time and doing what is asked
Observing and reporting on weekly student report forms

One half of the class will usually work at work stations or in the student store
while the rest remain in the classroom. Students are rotated from student store,
exploratory work station, and classroom to ensure total program coverage.



CLASS OPERATION

MARKETING III Sales, promotion, and research

DECA 1 weeks Studies in Marketing 3 weeks
Salesmanship 3 Merchandise Research 3

Advanced Advertising 3 Distribution Research 3

Advanced Display 2

MARKETING IV

Business communications 1 weeks Management 3 weeks
State Leadership Conference Establishing a business 3

preparation 3 Career Study and Folder 2.

Business Organization 2 job Seeking Techniques 1

Wholesaling and buying



MERCHANDISING I

Second Semester

The second semester the second section of the class will complete the classroom
curriculum plan as previously outlined. The first section will replace the second
section on exploratory work experience and student store operation.

EXPLORATORY WORK EXPERIENCE

Five or more students will be placed in appropriate businesses in the community
to work without pay, but as part of their class work. They will report to the business
work station at their regular classtime for two hours of experience and skill
application. Transportation will be provided by the district and the regular
school insurance will cover them on the job as this is considered part of the
curriculum. After nine weeks these students will be rotated with the students
Ill the student store. Evaluation and grade will be determined by student, teacher
and employer rating sheets and interviews.

STUDENT STORE OPERATION

The student store will be operated solely by distributive education students. The
cash register in the school cafeteria will also be operated by the same students.
They will conduct all business and sales in the student store with the supervision
of senior distributive education students. These students s ill have overall super-
vision and student assistance functions.

The students will complete work sheets in the following areas of store operation as
well as perform the carefully outlined duties of each skill job.

Selling and Cashiering Display Stocking, Marking ard pricing
Deposit and records Inventory Store maintenance
Advertising Buyer Equipment maintenance



STUDENT STORE OPERATION

SKILL PROJECTS



Area: Operations

Descriptive Title:

SCHOOL STORE

Selling and Cashieringcommunicating facts, influencing
buying decisions, providing required services, and register-
ing cash received

Objectives and Purpose:
1. to learn to make change correctly and quickly

2. to be able to operate a cash register

3., to apply knowledge of steps of a sale

4. to build goodwill and a clientele

Project: 1. wait on customers and help them with their selection

Evaluation:

2. never sell a last item on the shelf without checking stock-
room for replacement. If rushed at the time, keep a note-
book for reminding you

3. keep a record of customer requests. This is to include
items never stocked before as well as out-of-stock items

4. handle customer objections and encourage buying decisions

5. total cash in register and register tape. Compare. (daily)

1. speed and accuracy in making change

2. recording customer requests

3. were you proud of the store at all times

4. does cash in register equal total receipts recorded on
register tape (daily)



SCHOOL STORE

Area: Operations

Descriptive Title: School Store Equipment Maintenance

Objectives or Purpose:
1. to keep the machines in operation at all times

2. to cut down our cost of machine repairs by preventive
maintenance

3. to learn to rerognize mechanical problems with food
preparation equipment

Project: 1. popcorn machine:

a. change filter every 9 weeks

b. change gear box grease once a year (September)

c. c lean popcorn pot with recommended cleaner
supplied by machine manufacturer once every three
weeks as per instructions

d. wash glass inside and outside weekly

e. clean the retainer pan for unpopped popcorn daily

f. fill popcorn and salt containers weekly rotating stock
every time

g. fill seasoning oil container every three days or when
necessary



SCHOOL STORE

Area: Operation

Descriptive title. Posting, proof of cash, and recording sales

Objectives or purpose:
1, to demonstrate the ability to make up daily and special

deposits

2. to determine cash overages and shortages in student store
operation

3, to maintain accurate store records of all sales

Project: 1, to make up cash register change .fund

2. to make up and deliver to school secretary coop, deposit

3. to make up student store deposit and deliver to vault

4. to prove cash noting overage or shortage, if any

S. to demonstrat,, accuracy, dependability and responsibility
in money handling

Evaluation: 1. accuracy of records

2, accuracy of deposits

3. observation of correct security measures



Area:

Descriptive Title:

SCHOOL STORE

Merchandise

Advertising--"telling and selling." Presenting and promoting
ideas, goods, or services to a large number of prospects.

Objectives or Purposes:

I. to increase sales on the 'item(s) advertised.

2. to develop customer acceptance on new items.

Project: I. advertise on or more items stocked by the store or new item(s).

Evaluation:

2. Your method may involve posters, signs, reader board in school
store, announcement over P.A. system, school newspaper, or
any combination of the above. ***

3. Consult past inventory records for normal sales of old items.
(For new items, merely record change in sales during second
and third weeks.

1. Implement advertising campaign second week and third week.

2. Record sales end of third week.

3. Note change in sales between first consultation of inventcry
records and third week record.

***Advertisement must be approved by store manager assistant and advisor.



SCHOOL STORE

Area: Merchandise

Descriptive Title: Displaymen-Display is the placement of merchandise at
or near the point of sale to attract customers to buy

Objectives or Purpose:
I. to understand and be able to apply the elements of a good

display

2. to learn the steps to be followed in planning and creating
a display

3. to learn effective methods of making items attractive to
customers

4. to increase sales of items displayed

Projects: 1. to build and maintain display on the item you picked to
advertise

2. display to be complete by end of second week

3. assume responsibility for the overall decor of the store

Evaluation: 1. evaluation on the appearance of display and store decor as
judged by store manager, other manager assistants, and
advisors

2. evaluation on the basis of increased sales of items which
can be attributed to the display efforts



SCHOOL STORE

Area: Operations

Descriptive Title: Stocking, Marking, and Pricing

Objectives or Purpose: 1. to learn the value of keeping shelves stocked
2. to have opportunities to assume certain responsibilities
34 to learn the value of an efficiently run stock room

Project:

Evaluation

1. assume complete charge of stock control for the school
store for a period of three weeks. Make a daily note of
stock taken from stockroom and shelved

2. work with the buyer and give him information necessary to
place orders. It will be your responsibility to see that the
store never runs out of essential merchandise

3. check on all orders being placed to know what to watch for
4. unpack all incoming merchandise and check against pack7.

ing slip
5. enter merchandise received in control record sheet. Be

sure to get all information, If there is new merchandise,
a new card must be filled out.

6. Route packing slip to bookkeeper who will match it to
invoice. (In some cases, the placing slip is the invoice.)

7. see that all merchandise is correctly marked. If it is new
merchandise and not pre-marked, set it aside until you can
confer with the Manager Assistant or Advisor as to the
price to charge

8. before hack stocking merchandise be sure front stock is up
9. stock merchandise so that it can be easily seen and

counted. Have like things together
10. whenever possible, remove by units of packaging when

stocking the front of the store. This makes for easier
inventories

11. remove all empty cartons, etc. It's your responsibility to
keep the store free from clutter

1. did you record daily merchandise taken from stockroom
2. stockroom condition will be evaluated
3. condition of shelves--was there always enough merchan-

dise available on the shelves when there was a large
supply in the stockroom



Area:

Descriptive

SCHOOL STORE

Merchandise

Title: Inventory--A physical count of the merchandise on hand to
compare the actual inventory with the "count" on the books.
Each item in stock is counted and recorded ona form
along with its cost and retail value

Objectives or Purpose:
1. to become acquainted and skilled with an acceptable

inventory system

Project:

Evaluation:

2. to assume responsibility of keeping inventory records for
the school store

3. to be able to accummulate and translate information to
others on the school store staff

1. Assume complete responsibility for the weekly inventory
for the school store for the period of three weeks keeping
accurate and up-to-date records of all inventories. (Use
the form attached.)

1. Are inventory records always kept up-to-date? Are they
neat?

2. When inventories began to get low, did stuc.ent inform buyer
of shortages?



SCHOOL STORE

Area: Merchandise

Descriptive Title: Buyer for school store-planning, obtaining, and controlling
manufactured goods or raw materials for resale or processing.

Objectives or Purpose:
1. to learn the value of keeping accurate records on merchan-

dise movement

2. to become aware of supply and demand and ensure that
store is adequately stocked for all occasions

3. to have opportunities to assume certain responsibilities

Project: 1. become acquainted with inventory records and stock records
as already set up and note normal sales activity.

Evaluation:

2. take into consideration supply and demand and those
elements causing fluctuations, then order merchandise
for each week or per special need with permission

3. coordinate with advertising and display when purchasing
new and old items being promoted.

4. check with cashier to find out customer "wants" requests

5. follow procedures on returns and exchanges, if any

6. keep up -to -date on buying trends

1. each week do an analysis of inventory and sales records
to determine if product turnover was enough to ensure
product freshness and quality

2. note instances of over supply or over stock and out-of-
stock items which may cause loss of sales



Area: Operations

Descriptive Title:

SCHOOL STORE

Maintenance of Sch Ji ind Surrounding Area

Objectives or Purpose:
1. to learn the importance of the appearance of the store

inside and outside

Project:

Evaluation

2. to keep the store and nearby hallways neat and clean

1. work with stockman to remove packaging from store area

2. clean store shelves and counters

3. sweep store and stock room area

4. sweep hallways twice daily or when necessary

1. store and hallways cleanliness and neatness

3c63



CLASSROOM

INSTRUCTIONAL UNITS



JOB SEEKING TECHNIQUES

Objectives
The student can:

Prepare a data sheet that could be used
Write and typo a letter of application
Complete several application blanks
Prepare a data folder (Marketing II students)
Participate in simulated job interview

Job Source Information
School youth employment agencies
State and city employment agencies
Newspaper want ads

Friends and relatives
Civil service
Personnel departments

The Data Sheet
Personal information including picture
Education and training information
Experience and interest information
References
Outstanding accomplishments of related interests
Special abilities

Letter of Application
Self-identification
Statement of interest or purpose
Special qualifications and experience or education
Availability information
References (if no data sheet is used)

Job Application blanks
Personal and family information
Education and experience
Ability--skills, machines, and equipment
Interest areas, special qualifications
References

The Actual Interview
What to take with you
What to wear
How to act

Employment tests
Ability tests
Psychological tests

What to say and how to say it
Poised entrance and gracious text
Interview follow-up--how, when, why

Aptitude tests
Physical examination



MERCHANDISING MATH

Objectives
The student will

1. solve merchandising math problems rapidly and accurately
2. use fundamental math processes and work with fractions, percentages,

decimals, and weights and measures

Sales records
credit procedures
tally sheet
sales slips

Cash register
receipt tapes
detail audit tape
change funds
solving change problems

Inventory topics
codes
inventory sheets
price and inventory logs

Merchandise receiving
invoices
cash and trade discounts (percentages)
shipping charges

Pricing merchandise
mark up and mark down
determining retail prices

charge sales
computing sales tax
figuring postal charges

calculating average sales
cash over and short
loss sales and layaway
prove cash

physical inventory
record inventory
inventory extension

invoice dating
back orders
storing goods

margins
marking goods

Payroll
salaries, wages, bonuses and commissions and overtime
deductions
total earnings and net pay

g



RECORDKEEPING

Objectives

The student will complete a project with the records for a retail business

Project
door-to-door salesman
customer sales slip
company order forms
alphabetical list of customers
alphabetical list of customers by state

Project
retail delivery salesman
merchandising situations
delivers daily and weekly statements
platform return sheets

Projectinsurance salesman service
billing
account summaries, receivable cards, lists of accounts receivable
statements of balance due'
petty cash book

Projectretail store inventory control
code sheets
price sheets
physical inventory sheets
account cards
collection sheets

Project--department store payroll records
time sheets
payroll registers
payroll cash sheets
banking payroll slips
earnings records

Project--retail self market cash control
daily receiving logs and cashier reports
weekly cashiers shortage and overage reports
deposit tickets and daily cash summaries
selling price computation sheet
purchase register
checks
cash receipts and cash payments



CASH REGISTER

Objectives
The student will

1. operate cash register and make change using prescribed procedure
2. handle customer checks
3. demonstrate knowledge of security measures
4. demonstrate effective cashier--customer human relations

Cash register nomenclature
adjustment controls
operational controls
read-out and clearing control
release and emergency control

Cashiering transactions
use of change fund
making change
giving courteous service
calling prices
money in handline
safeguards in handling money

Check cashing procedures
company policy
identification techniques
endorsement procedure

Charge transactions
procedure and policy
identification techniques
credit authorizations
lay away

Other transactions
coupons
trading stamps
paid-outs
refunds



DECA

Chic' -Alves
the

1. demonstrate knowledge of the high school and post secondary youth
organization for DE students

2. demonstrate an understanding of the leadership processes

Purpose ct DE program
marl ,a and distribution occupations
new n.us.:..ness methods
advatIced technology
increased computation
management

DE program of work
on the lob
in the .7.1as sroom
in the -youth organization

Purposes^ DECA
develIsp future leaders
provide student recognition
build status and careers in marketing

DECA's part in DE
group activities and competition
show' window for student achievement
student reward
channel for business support
service to the community

DECA support
donor organizations
special contributors
cooperating organizations
state and local support

How does DE help you
provide part-time jobs for

students
establish career programs
develop job attitudes
create a desirable relationship

with school, community and
parents

DECA Organization
national, regional, state, local
ye it place in DECA



MARKET RESEARCH

Objectives
The student will:

1. demonstrate his ability to use correct information gathering and
decision making techniques

2. use various interview and questionnaire techniques
3. locate, select and use appropriate data sources
4. conduct a preliminary research, select a problem, develop a hypotheses

and prepare a schedule by a research plan

Decision making processes
alternatives
scientific decision
steps in market research
role of research in market decisions
formulation of testing hypotheses

Information needed for decisions
market mix
role of research
controlable factors
uncontrolable factors
use s of information
sources of information

Methods of gathering data
secondary data
external data
primary data
internal data

Sampling
sample random
stratified random
systematic random
quota sampling
judgment sampling

Interviewing
training
approach
role playing
preliminary research
defining the purpose
situation analysis
informal investigation
formulation of problem
informal investigation

Preparation and presentation of
report

adding data
coding data
tabulating data
analyzing and interpreting data



ADVERTISING

Objectives
The student will

1. be able to list and explain purposes and forms of advertising
2, demonstrate the skills of ad layout by constructing newspaper ads,

radio ads, or total promotional outlines

What is advertising
purposes
importance
goals
regulations
job opportunities

Advertising media
printed media
broadcast media
position media
specialty advertising

Writing copy
Planning
writing headlines
writing copy
copy style

Layout
design principles
elements of layout
steps in preparing and advertising layout
advertising illustrations

Direct mail advertising
purposes of direct mail
principle advantages
building mailing lists
other direct mail media
postal rates and regulations

Planning advertising campaigns
promotional campaigns
advertising campaigns
goals of the campaign
cost of the campaign

Selling advertising
media salesman's role
qualities of a good media

salesman
approach, selling and close

Measuring advertising effectiveness
advertising research
advertising impact
measuring media audiences



DISPLAY

Objectives
1. The student will plan and create display using proper principles of design,

color, and form.
2. Given a display rating sheet the student will visit, observe, and evaluate

displays in the community indicating their knowledge of good display techniques.
3. The student will plan, prepare, and when possible, conduct, conduct a sales

promotion program for a consumer product

Career opportunities display and promotion
entry and career level jobs
qualifications
promotional mix
importance of display and sales

promotion in retailing
publicity and public relations

Display types and finishes
purposes of display
window display
interior display
use of interior space
outside display
trends in display

Creating and evaluating display
planning
Building display
judging display
using display rating sheets

Design fundamentals
Components of design
The color wheel
psychology of color

Using design
precepts of design
display arrangements
balance

Display materials
practical props
stands and easels
mannequin and forms
papers, fabrics, and ribbons
artifical flowers and trees

Sales promotion
use of premium
scope
contest and sweepstakes
product samples
trade shows and exhibits
ads for sales staff

Publicity and public relations
publicity
publicity releases
publicity and the distributiv:

education program
publicity and public relations

working together



SALESMANSHIP

Objectives
1. The student will demonstrate basic skills and abilities of salesmanship

practicing simulated sales demonstrations.
2. The student will practice a series of sales dialogues demonstrating the

personal qualities and social skills that affect every aspect of selling.
3. The student will gear his sales presentation to the buying motives resulting

from the selling process.
4. The student is encouraged to develop a specific plan for the improvement of

his own sales personality.

Selling importance
employrre nt in sales occupation
objectives of selling
selling defined

How a sale is made
steps of a sale
organizing sales presentations
meeting objectives

Prospects and customers
customer needs and desires
emotional buying motives
rational buying motives
patronage and product motives
buying decisions

Use of product knowledge
know your merchandise
information wanted for customers
sources of production knowledge
use of product knowledge

Beginning a sale
first impressions
approach
openers

Effective demonstration
rules for successful demonstration
dramatization
key benefits
hidden features
visual aids

Overcome an objection
excuses and objections
procedures and handling objections
methods for handling objections
handling excuses

Closing the sale
natural close
techniques for closing
handling a turn down
leaving a customer

Building sales personality
developing sales -winning

personality
salesman qualities
personal attitudes of salesman
salesman svindards



DECA STATE LEADERSHIP CONFERENCE PREPARATION

Objectives
1, The student will prepare for the state leadership conference by familiarizing

himself with the purposes, rules and agenda of the conference.
2. The student will prepare himself or assist others in preparation for specific

contest (s) by reviewing and becoming thoroughly familiar with all materials
pertaining to the specific contest area (s).

3. The student will cooperate and participate with members of the DECA advi-
sory board in all preparations and screening activities prior to the state
leadership convention.

CONTESTS
Sales demonstration

Select, research and prepare sales demonstration
Practice sales demonstration in class
Compete in local contest in front of the advisory committee
Local seniors refine sales demonstration with the aid of advisory committee

Advertising
Study all available information on advertising
Study all ad layout information
Practice different ad layouts
Compete in local advertising contest
Local seniors to receive additional help from advisory committee

Display
Study and become familiar with display information
Compete in local contest using display windows in community
Local seniors receive additional preparation with the aid of members of

advisory committee

Public speaking
The student will practice writing speeches in the prescribed preparation

time--they will conform to time limits of the speech contest using subjects
given to him

The student will practice speaking in front of his class using proper poise,
posture and speaking techniques

The student will practice on speech in front of the advisory committee
The student will read materials concerning the DE program and the DECA

adult organization to give himself adequate background

Job interview
The student will familiarize himself with all aspects of job interview and

application by reading available resource materials
The student will practice filling in application blanks
The student will participate in a local interview contest
The local seniors will refine their job interview techniques with the

assistance of the advisory committee members

CO g



DECA STATE LEADERSHIP CONFERENCE PREPARATION CONT.

Merchandise math (state contest only)
The Fludent will familiarize and practice solving merchandising math

problems in preparation for the state contest

Chapter study, planning, development and presentation of resolutions to the board
of governors at state leadership conference



HUMAN RELATIONS

Objectives
1. The student will prepare a personality profile and develop a plan to strengthen

the weakest qualities to increase his ability to improve his personality and
work with others.

2. The student will become familiar with those personal qualities an employer
desires of an employee, how to develop them, and the nature of what both
the employee and employer contribute to their working relationship.

3. The student will improve his leadership ability by assuming a leadership
role in improving human relations in business.

Importance of human relations
Purposes of human relations
Human relationships on and off the job
Human relations with customers
Structured and nonstructured human relations

Personality
Characteristics that shape personality
Common sense, attitudes and character
Dealing with emotion
Ways to change your personality

Your contribution of personal qualities
How employeers evaluate your personal qualities
Building and keeping the right attitudes
Abilities and knowledge employers expect

Employer and employee relations
The meaning of work in our economy
What skills are in time
Employer contributions
Employee contributions

Formal organization
Organizational chart
Employee relationship with organization
Communications within the formal organization
Types of leadership

Informal organization
Natural structure
Dealing with co-workers
The grape vine
Status and status symbols

Management action for improvement of human relations
Training for leadership
Communications
Employees improvement of human relations
Organized labor units
Fundamentals of training programs.



BUSINESS ORGANIZATIONS

Objectives
1. The student will become familiar with advantages and disadvantages of

different types of business organizations.
2. The student will become familiar with the franchise method of business

organization by conducting an in-depth study of a selected franchise opera-
tion by producing an acceptable study and report.

Costs of operating businesses
Fixed costs
Variable costs

Business Organization
Single proprietorship
Partnership
Cooperatives
Corporations

Franchise operations
What is a franchise
How are franchises started

Marketing decision
Merchandising
Sales promotion
Operation and maintenance
Finance and control
Personnel

Retail distribution
Providing goods
Making shopping convenient
Pricing
Serving the community
Serving the economy

What do you buy when you purchase a franchise

Business evaluation
Cost of operation
Operating ratios
Net profit
Stock turnover

Company policy
Pay and hours
Benefits
Production of merchandise and money
Decision making
Training program
Organized labor



WHOLESALING

Objectives
1. Given a particular wholesale operation the student will determine the

marketing functions performed, factors affecting length and width of the
channel of distribution and a comparison of wholesaling jobs with other
marketing jobs.

2. The student will build a customer service program identifying the source of
data used and preparing a plan for marketing a private label product

3. The student will develop a complete strategy for promoting a wholesaler
to a manufacturer who is seeking a channel of distribution

The wholesale field
Marketing
Customers
Career opportunities
Functions of wholesaling
Kinds of wholesalers

Value added by wholesalers to products
Selection of channel of distribution
Basis for selection of channel
Factors affecting the length and

width of the channel
Product value compared to product

cost

Marketing jobs in wholesaling- -
an inside look

The buyer and staff
Sales and promotion
Office and customers services
Merchandising handling

Customer services development
Delivery
Merchandise aids
Finances
Cooperative advertising
Sample rooms and demonstrations
Technical assistance

Product planning
Research
Sources of supply and new products
Development of private brands
Buying for resale
Standards and grading

Physical distribution
Warehouse advantages
Warehouse design and organization
Inventory control

Wholesaler promotion strategy
Peronsl selling
Wholesaler catalogs
Advertising
Direct mail
Wholesaling specialists

. Rack robbers
Grain elevator

Commission merchants
Auctioneers
Farm production assemblers
Petroleum drillers

Wholesales future
Current trends
Activities and services
Future career opportunities



MANAGEMENT

Objectives
1. The student will demonstrate his ability to solve management case study

problems .

2. Given a specific retail area, the student will outline the management and
supervisory areas pertinent to that particular business.

Human relations
Motivation
Manager's personal qualities
Substantial performance and

unpromotables
Handling grievances
Understanding conflict
Theft and pilferage

Training and supervision
Interviewing
Costs
Supervisor's responsibility
Breaking in new workers
Delegating duties
Effective communication
The middleman
Turnover

Job improvement
Living with change
Productive meetings
Constructive disagreement
Compensations and benefits
Safety

Finance and accounting
Requirements of financing
Banking and borrowing
Risk and insurance
Credit policy and procedure
Collection policies and procedures
Budgeting
Tax obligations
Profits
Controlling costs

Pruchasing
Your wholesaler
Purchasing policies
Stock control procedures

Marketing
Operations
Marketing channels
Pricing policies and procedures
Obtaining and servicing customers
Salesmanship
Advertising and sales promotion

Managing your job--the manager
budgeting your time
family-owned business
small-service firm



ESTABLISHMENT OF A BUSINESS

Objectives
1. A student will demonstrate his ability to select a business site for preparing

a proposal for a specific business location
2. The student will plan and develop the layout of a store plan including

interior and exterior
3. The student will conduct a financial analysis for the planned store location.
4. The student will apply budgeting procedures to this hypothetical location.

Store location
Buying, leasing, renting
Zoning regulations and loss
Trading area and customer traffic
Business trends
Opportunities for future expansion

Store layout
Building and equipment
Building interior and fixtures
Parking lot and surrounding landscape
Sketch of front elevation

Financial analysis
E stimate specific capital expenditures for buildings fixtures and equipment
Estimate cost of remodeling if any
Statement of operating capital for one month include initial stock, sales

promotion and labor costs
justify financing sources

Budgeting procedures
Estimate a determination of gross budget and sales
Plan for sales promotion



CAREER STUDY

Objectives
1. The student will complete an occupational self-appraisal
2. The st.,14..-mt will prepare a review of job application and interview techniques
3. The student will plan, organize, and prepare a complete resume or data

folder
4. The student will write a report on his selected career area of interest that

appears to be his personal goal

Occupational self-appraisal
Personality appraisal test
Interest inventory

Review of application and interview techniques
Selected readings
Class discussion
Work sheets

Resume or data folders
Use format on following page

Career report
Job requirements
Job opportunities
Working conditions
Employment benefits
Promotion opportunities
Develop a composit story of this career area



COVER SHEET
Personal Data of

TITLE PAGE

FORMAT FOR DATA FOLDER

HIGH SCHOOL
Department of
Papers of
Year of Graduation

Address and telephone (if you desire)

TABLE OF CONTENTS (do last)
Picture 1

Sample of Handwriting 2

Personal Data 3

Education 4

Activities 5

Letter of Recommendation 6

(Your work experience, if any, could be entered under "Education"
or " Activities . " )

PICTURE

HANDWRITING
"This is a sample of my handwriting: 12345678910 (your name)"

PERSONAL DATA
(Include what you want to include.)

Name
Either date of birth or age
Address
Telephone
Height
Weight
Health
Marital status
Social Security number

EDUCATION
Where
When
What courses and grades (if good)

ACTIVITIES
Go into more detail than on personal data sheet

LETTERS OF RECOMMENDATION
Begin it with TO WHOM IT MAY CONCERN

BLANK SHEET



MARKETING PROGRAM PERSONAL INTERVIEVt' FORM
(Teacher Use)

Name Date

Vvhat do you plan to do after graduating from high school?
Why (to the above question)
What do you know about this program for which you are being interviewed?

What do you think you will gain from being in this program?
What do you think would be the most interesting thing about working in a marketing
position?
What do you t nk you would dislike most about a marketing job?
Are you working now?_ (If yes, where)
How long with this firm? Beginning hourly wage Present hourly wage
In what subjects do you think you need more work?
In what type of marketing job would you like to work?
In which marketing skills do you think you are most skilled?

If you were working in a store and the person working next to you talked constantly,
therefore, keeping you from getting your work done, what would you do?

You are on your way to an interview and your best friend comes along and is persis-
tent about going with you and waiting in the reception room, what would you do?

Organization policy states that coffee breaks are 15 minutes long; the group that
you are sitting with isn't finished with their conversation and 15 minutes have gone
by. What would you do?

What should an individual do if he is told to do something by his teacher (or his
employer) and he feels that such action is not necessary or he feels that he knows
of a better way of accomplishing the same results?

Do you have a hobby? Extra-curricular activities you enjoy

Highly Aort,ontnhl Acceptable Doubtful TInA nrAntahlrb..------:".__
Personal appearance
Poise (self
Speech (tone and grammar)
Personalit
Attitude
Ability to make decisions
Social courtesies _

Acceptance of _policies
Mannerisms



INVENTORY OF STUDENT'S WORK EXPERIENCE AND CAREER OBJECTIVE

NAME ADDRESS PHONE

1. High school classification (circle): a. sophomore b. junior c. senior

2. Have you ever taken or are you now taking any of
Typing Ia
Typing Ib
Business Cruise
Record Keeping
Business Machines
Typing Ila
Typing IIb

Bookkeeping Ia
Bookkeeping Ib
Data Processing
Personal Law
Gregg Shorthand Ia
Gregg Shorthand Ib
Office & Lab Assistant

the courses listed below? (Check)
Machine Shorthand Ia
Machine Shorthand Ib
Marketing Ia
Marketing Ib
Marketing Ila
Briefhand
Office lab

3. Are you employed outisde of school hours? Yes No
If the answer if YES:
a. Where are you employed?
b. What type of work do you do?
c. What is your salary?

4. Were you employed during the summer? Yes No
If the answer is YES:
a, Where were you employed?

What type of work did you do ?
c. What was your salary?
d. How did you secure this employment?

Does any member of your family work in a business office? Yes No
If the answer is YES: (Check the type of work he/she does)

Accountant Sales
Clerk Secretary
Manager of a business Stenographer
Owner of a business Other (specify)

6. What kind of work would you like to do when you graduate from high school?

7. Are you planning to attend a business college, college, or university? Yes No
If the answer is YES:
a. What school do you plan to attend?
b. What course do you plan to follow?



Student's Name

TRAINING AGREEMENT

COOPERATIVE V. ORK EXPERIENCE

Birth Date Age

Student's Address Telephone

Student's Grade Teacher-Supervisor

Employer's Name V. ork-supervisor

Employer's Address Telephone

The major purpose of this program is to provide valuable work experience education
for students. This agreement is made to show responsibilities of the participants:
student, parent, schoo, and employer.

1. The nt ent-lsrs this program to learn as much as the employer can provide in the
nature of jut) ii:if,craz-Ition, skills, and attitudes.

2. The student-learner will keep regular attendance both at school and on the job. He

cannot work on any school day that he fails to attend school. Exceptions are per-
missible only with the mutual consent of the employer and teacher-coordinator.
Students will inform employers as to absences due to illness, or anticipated
absences due to other activities.

3. A student-learner who quits school loses this joh at once. Any job change must be

arranged in advance by the employer and the teacher-coordinator.

4. Pay and hours are to be determined by the employer. Wages are as required by the
Wage & Hour Division-Bureau of Labor applies. A work permit is required for all
student-learners under 18 years of age.

5. The employer expects the student-learner to be honest, punctual, cooperative,
courteous, and willing to learn. The employer may discharge the student-learner
for just cause; however, the teacher-coordinator requests consultation with the
employer beforehand.

6. Parents or guardians are responsible for the conduct of their children in the program.

7. The school provides a teacher-coordinator to supervise the student on the job. He

will make periodic visits to observe the student-learner and consult with the
employer and the student-learner. Evaluation of job performance will be a joint
effort of the employer and the teacher-coordinator. School credit is granted for
successful job performance.

8. The employer agrees to provide Workman's Compensation protection for the
student-learner.

(Student's signature) (Teacher-coordinator's signature)

(Parent's Signature) 3,;:,e,5 (Employer's signature)



TRAINING AGREEMENT

EXPLORATORY V. ORK EXPERIENCE

The agreement is between and Lebanon Union

High School District 13-1 for the training of

SECTION I--The student learner agrees as follows:
a. That he or she will enter this program of training as a

to learn as much as the program can provide in the nature of job information,
skills, and attitudes.

b. That he or she will be honest, punctual, cooperative, courteous and make an
honest effort to learn and abide by all rules of this program.

SECTION II--The parent agrees as follows:
a. That they approve, assist and encourage their child in the pursuit of this program.
b. That they will share the responsibility (with school officials) for their child

in this program.

SECTION III--The school agrees as follows:
a. That they will provide classroom instruction for the student and provide a

teacher-coordinator to supervise the student learner while in the training
station.

b. That they will provide school insurance for students while doing supervised
exploratory v' 'Irk experience.

SECTION IV--The cooperating employer agrees as follows:
a. That they will recognize this program as a training program and attempt to

provide a realistic and board range of exploratory experiences to the student
learners.

b. That they have the right to refuse, reject or terminate those students which
faily to comply with the rules and procedures of the cooperating employer.
The teacher-coordinator will be notified prior to any action being taken.

c. That they will be cognizant of student liability and provide experiences in
keeping with their own responsibilities and with safety of the student and
patients in mind. Insurance coverage beyond that of regular school policy
will be the responsibility of the employer.

I have read the provisions of this training agreement and agree to its content.

(Student-Learner)

(Parent)

(Teacher-Coordinator)

(Cooperating- Employer)



MARKETING CAREERS
COOPERATIVE V. OFtK EXPERIENCE PROGRAM

Rating of Student Employee Name

Employed by Date

Circle the letter of the one statement in each group which best applies to the student.

1. Job attender,ce:

2. Attitude:

3. Personal Appearance:

4. Cooperation:

5. Responsibility:

6. Alertness:

7. Competency:

8. Industry:

a. Almost never absent or tardy
b. Infrequently absent but reports by telephone.
c. Quite often absent or tardy.
d.
a. Always friendly and cheerful.
b. Usually pleasant.
c. Seems timid, insecure, "withdrawn".
d. Inclined to find fault.
e.
a. Neat, clean, or suitably dressea.
b. Acceptable dress and grooming average.
c. Careless about cleanliness and hair.
e.
a. Willing to sea point of view of co-worker.
b. Occassionally critical/stubborn.
c. Does best when working by self.
e.
a. Assumes responsibility well.
b. Keeps up routine tasks.
c. Inclined to wait for directions from others.
d.
a. Able to follow instructions.
b. Usually needs to be told more than once.
c. Must be given repeated instructions.
d. Unable to remember procedures long.
e.
a. Does assigned tasks skillfully.
b. Skillful considering length of training and age.
c. Fair, standard of skills average.
d. Careless, needs to improve.
e.
a. Works deligently.
b. Usually busy or seeking work.
c. Must be prodded.
d. Likes to "kill time."
e.

Signature of Employer



DISTRIBUTIVE EDUCATION CLUBS OF AMERICA

Leadership Development

Vocational Understanding

Social Intelligence

Civic Consciousness

(DECA) or Distributive Education Clubs of America
if an organization for students enrolled in marketing
courses. Its goals are to teach students: vocational
understanding, civic consciousness, social intelli-
gence and leadership development.

Activities include fund raising, contests, social
and community projects. Associated membership
is available for students who are not enrolled in
marketing classes.

(. s)

r24 C.,.



DECA GENERAL INFORMATION

1. DECA is the only youth organization operating through the public schools of the
nation to attract young people to careers in marketing and distribution.

2. DECA encourages free enterprise and economic awareness through individual
instruction, Studies in Marketing projects, Creative Marketing projects, exposure
to successful business leaders, and by practical experience in business establish-
ments.

3. DECA encourages civic responsibility through professional conferences, chapter
activities, school improvement projects, and support of community activities.

4. DECA maintains a series of State and National Contests--all designed to stimulate
and motivate classroom interest, career encouragement, and vocational competence.

5. DECA believes in competition and offers awards and recognition to student members
for outstanding accomplishment.

6. DECA maintains its won Scholarship Loan Program to assist and encourage its
members toward higher education.

7. DECA pays its own way. Its national headquarters and staff are maintained entirely
by student dues and other internal income.

8. All contributed funds are used directly for student benefit through our Program of
Youth Activity:

Awards and Recognition
Leadership Conferences
Program Development
Public Information
Leadership Training
Scholarship Loans

9. Your support of DECA will help in developing future leaders for marketing and
distribution.
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DISTRIBUTIVE EDUCATION STUDENT-LEARNER'S
WEEKLY TRAINING STATION REPORT

Coordinator's Initials:

Student-learner For week ending

1. What were your responsibilities or duties on the job this week?

Responsibility or Duty Approximate Time Spent

a.

b.

c.

d.

2. What new knowledge or skill did you learn on the job? Describe.

? What did you learn in class that you applied on this job, either from study or
classroom discussion? Explain.

4. What difficulty occurred or what mistake did you make on the job? What did
you do to correct it?

5. On what skill or question could you use help in performing your job better?



DISTRIBUTIVE EDUCATION STUDENT-LEARNER'S WEEKLY TRAINING STATION REPORT
Continued--

6. Vvhat interesting or challenging relationship did you have this week with a
fellow worker, a customer, or your job sponsor? Describe.

Summary of Duty Time and Earnings
Duty Flours

Date Check-in Time Check-out Time Regular Overtime

Totals

Total hours

Regular hourly rate

Gross earnings for regular hours

Overtime hours

Overtime hourly rate

Gross earnings for overtime hours

Total earnings

Less deductions:

Total deductions

Net earnings.fo_the pay period



APPLICATION FOR DISTRIBUTIVE EDUCATION HIGH SCHOOL PROGRAM
(Required for Admission to Class)

Name Address

Telephone Age Sex Height Weight

Own or use of car (Yes or No) Drivers License (Yes or No)

Physical Defects: Explain:

Father or Guadian's Name

Father or Guardian's Occupation

Mother or Guardian's Name

Mother or Guardian's Occupation

Year in School Estimated High School GPA

Credits needed to graduate (Required and Elective)

Attendance last year: Absent Tardy

Names and grades for business courses taken in hgih school:

Clubs and Organizations

Hobbies

Sports participated in

Are you working now? Where? Hours per week

What do you plan to do after high school graduation?

List work experience; start with most recent; omit present job, if any

If I am admitted to the distributive education program I will put forth my best effort
to be honest, dependable and productive in my school work and employment.

Signed
(Student)

I consent to 's entering the distributive education program and
to being cooperative with the school and the training agency.

t3 u v1 Signed



MODEL MARKETING
ASSESSMENT

Major Elements

CLUSTER
PROFILE

Assessment Profile Model Range

ARTICULATION 0 20 90 60 80 100

YOUTH ORGANIZATION 0 20 40 60 80 100

COOPERATIVE IA ORK EXPERIENCE 0 20 40 60 80 10Q

EXPLORATION 0 20 40 60 80 100

PROGRAM DESIGN 0 20 40 60 BO 100

EVALUATION 0 20 40 60 80 100

MARKETING PROJECTS 0 20 40 60 80 100.

ORIENTATION K-6 0 20 40 60 80 100

FACILITIES, EQUIPMENT, & MATERIALS 0 20 40 60 80 100

STAFFING 0 20 40 60 80 100

ADULT EDUCATION 0 20 40 60 80 100

LONG-RANGE PLANNING 0 20 40 60 80 100

CAREER ORIENTED METHODS 0 20 40 60 80 100

SCHOOL AND COMMUNITY RELATIONS 0 20 40 60 80 100

CAREER ORIENTED CURRICULUM 0 20 40 60 80 100

MEETING INDIVIDUAL NEEDS 0 20 40 60 80 100

ADVISORY COMMITTEE 0 20 40 60 80 100

INTERDISCIPLINARY APPROACHES 0 20 40 60 80 100

MASTER ASSESSMENT Model Range

9 1 20 40 1 60 80

MASTER ASSESSMENT:
TOTAL PROGRAM
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I. INTRODUCTION

This material is designed to help teachers try out
career education activities in their own classrooms. A
brief discussion of key concepts, examples of activities,
and sample forms are included to encourage quick planning
and implementation.

This publication is part of a package our research
and development project is offering to those initiating
career education programs. Other items include an
introductory pamphlet, IMPLEMENTING CAREER EDUCATION
THROUGH ABLE MODEL PROGRAM; a resource guide, CAREER
EDUCATION ACTIVITIES THROUGH WORLD OF WORK RESOURCES;
and INTRODUCING CAREER EDUCATION TO TEACHERS: A HANDBOOK
FOR CONSULTANTS, WORKSHOP LEADERS, AND TEACHER EDUCATORS.

A 16mm sound/color film is also available. PEOPLE
HAVE CAREERS: A PRIMARY TEACHER INTEGRATES CAREER
DEVELOPMENT IN BASIC AREAS OF THE CURRICULUM can be
ordered through the NIU Film Library.

Section I/ introduces key concepts and encourages
reflection about questions often asked about career
education in the elementary school.

Section III has sample materials which may be copied
or modified to meet local needs. It also contains
suggestions based upon the classroom experiences of many
teachers to contribute to the shaping of expectations
and plans.

Section IV provides information about teaching
interviewing skills and shows how career development
activities can be woven within traditional areas of the
curriculum. Examples from language arts, mathematics,
science, and social studies are included. Sample plans
will help teachers visualize opportunities for planning
integrated instruction. An instrument to diagnose
interests and attitudes is included to help teachers
begin to focus upon evaluation. In this respect, the
valuer, of instruction are highlighted.

1
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Section V contains two ideas which were developed
into organizing centers for instruction. BUILDING
presents three possibilities for thinking through
career development activities. THE GREENHOUSE
organizes thoughts in the same manner, but suggests
other content areas for creative teaching and
management.

Section VI presents a flow chart detailing the work
of a career education teacher as a person might work
through a complete instructional unit.

The last section is a brief review of the concepts,
techniques, and strategies explored by ABLE Model Program
until June, 1972.

Project staff for the 1971-72 academic year were:

Mrs. Carol Allen
Mrs. Mary Anne Boies
Mr. Jerrold McLaughlin
Mr. Charles Pryor

Mrs. Judith Starks
Miss Mary Stell
Mrs. Becky Stueben
Mrs. Janet Whealon

Dr. Walter Wernick
Project Director
815-753-1959



II. REFOCUSING FOR CAREER EDUCATION

Welcome to a movement which has strong support from
national and state governments, school boards, administrators,
teachers, parents, and many active segme.'As of our local
communities.

Welcome to a movement which focuses upon the
development of our human resources - career education!

We have taken the position that our schools must help
students plan their lives in and out of school. We know
that many professionals have been "career education"
teachers for a long time and we feel fortunate to be
participating in a venture to develon a theory of practice
with them. The work of the professional teacher is at
the heart of any instructional program and we know that
teachers can plan and implement life-centered activities
effectively.

Our approach is teacher-oriented. We believe the
teacher's imagination is the key instrument of instruction.
Therefore, the following material is designed to focus
your imagination upon specific elements of your work.



A. THE ORGANIZING CENTER CONCEPT

An organizing center depends upon a teacher's
imaginative view of instruction. Each teacher's
imagination produces a form. This form, based upon a
person's individual talents and experiences, is
important because it subsequently shapes the teacher's
variety of activities, time intervals, and levels of
expectation. Whatever the size of one's undertaking,
however, a plan that rests comfortably upon a personal
base is usually most productive.

Effective teachers think and plan elastically,
appropriate to what needs to be done. The questions
below seta frame and help us think of work that has to
be done:

ACCESSIBILITY: What materials and services can be
available to the learner?

MOBILITY: What content areas (Skills, facts,
attitudes, etc.) can emerge from
this idea?

ACCOMPLISHMENT: What can tho learners do?

ACCESSIBILITY

1. What materials can a
child use in the daily
course of instruction?
When a decision allows
one child free access
and excludes others,
what reasons lie behind
the selection? (maturity,
skill development, social
manners, interest)

2. Whore can a child go to study? To organize? To
practice? How are the places different?

3. What different sensory stimuli can the child
encounter? (printed page, voice, film, touch)

5



4. What tools can the child use to uncover information?
(card catalogue, thesaurus, telephone) When? with
whom?

5. What human talent can come into contact with the
child? Can the contact take place during school
hours? Is the child expected to observe or
interview talent outside the school?

6. How is the child encouraged to make his own thoughts
and feelings accessible for his own reflection and/or
action?

MOBILITY

1. Can the content build
upon overt interests of
the children? Can new
interests be generated?
Can individuals work upon
the ideas and skills at
their own pace? To their
own accomplishment level?

2. Can the reason for instruction of this area (fact,
skill, attitude) be clear to the learner? Clear
to the parents?

3. When ideas spin out from the center, can they pull
together new relationships from past studies? What
acadamic areas can contribute to ongoing learning?

4. Can the complexity of thought and accompanying
activities increase as the ideas are studied in
depth? Can the concepts and skills be applied to
practical tasks?

5. Can the content enable children to encounter the
fundamental life activities of their local community?
Of their religion? Of their contemporary world?

6. Can the content enable children to delve through time
and cultures so as to build an appreciation of their
heritage? Can the content have a continuing effect
upon the child's self-image as a person who is
creating his human biography each new day?



ACCOMPLISHMENT

1. In how many different
ways can a child express
himself to you? To others
in the classroom? To his
parents? To others in
the community?

2. In what ways can learnin.4, efforts be evaluated?
Learning achievement? What can the child contribute
to the evaluation process?

3. How can the child be encouraged to use different
resources? when (and for how long) can he put
together his work? Where can he practice? with
whom?

4. Can learning efforts be ntored in an accessible area?
Can the child review and redo his own wcrk?

5. Can others see the child's achievements? Can a child
get feedback about how he has used media as well as
about the content he has had to express?

The organizing center approach encourages teachers to
zero in upon the needs, interests, and abilities of individual
children. It also brings increased attention to the use
of community resources, especially the people of the
community. Relevancy of instruction is increased as children
are brought into direct contact with world of work people
and content.

Helping children inquire from primary sources in their
own community is a significant goal. Help:'ng children relate
in-school learning to out-of-school experiences will help
children clarify their values and lead to decision making
opportunities appropriate to their maturational level.

Career education means a refocusing upon people. The
organizing center concept allows teachers to plan
people- oriented activities easily and within their regular
ongoing curricular structure.





B. REFOCUSING INSTRUCTIONAL CONTENT
UPON PEOPLE

What holds the elementary school together? What
energies pull towards the center? What can the teacher
use as a heart for the curriculum?

The study of occupations can be a suitable place to
start instruction for young children. Children have a
natural interest in seeking contact with working adults.
Their wonder of what the future holds for them and their
active search for worthwhile expression thrusts them into
positive learning roles. A progression from human forms
(adult roles) to abstract knowledge (subject matter)
appears natural.

Since living forms evoke maximum stimuli and also
contain within themselves the heritage of our civilization,
the study of occupations affords an excellent vehicle for
management of motivations and content. Effective teachers
have to be relevant to the lives of learners as well as to
their contemporary culture. With organising centers formed
from life-centered activities, teachers can plan, implement,
and evaluate such relevant instruction with confidence.

Imagine the direct taperiencing potential within
life-centered Organizing zentere!

As children study active adults, at work or pursuing
other careers, they will receive "occupational information"
and have many opportunities to build their career-
consciousness. Career preferences will develop and change,
and as they do so, they will strengthen the child's
self-image. Exploratory, academic, and sharing activities
all contribute to the development of a self-image shaped
from the credible actions of adults.

Children can "choose" jobs many times, roleplay
situations to incorporate affective content, and review
consequences resulting from the direct experience of
others. Within such opportunities, their performance is
open, subject to guidance from the teacher, and available
for parent comment. The built-in features of a career
development approach help children to understand themselves
as well as to learn about their opportunities in the world
of work.



C. VISIBILITY

Our approach to career education relies upon the
performance of the teacher. We are positive about the
productivity of our practicing professionals and want
to help them achieve the success which they should
rightfully receive. We encourage visibility because
it is natural to share, because feedback adds to the
motivations of learners, and because the teacher's work
can be placed in the public domain.

Local resources will suggest the means and ends of
your display products. Obviously, if several cameras
are available and your talent enables you to manipulate
these effectively, your work may be picture-oriented.
Each person sees as his own mind's eye allows. However,
some displays require very little technical equipment
and, as you look over your instructional program, you'll
be able to draw out bits and pieces that will fit together.
A coordinated assembly of student products is not a
difficult task.

Open houses for parents, exhibits for grade level
meetings, and other occasions when the work of the
teacher is called for, can all be made more vivid with
materials that elicit multi-sensory responses.

- stories and pictures about visits with talent
or about field trips
-letters to parents by students
- experience charts
-spelling papers
-taped interviews
-compositions
ALR2-folders
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Projects that involve group cooperation and a
.4*.tang of thinking would include:

- picture-story "TV" presentation of chart
- reporting or explanations of work
- exhibits
- dioramas
-mobiles
-plays

Other materials that will help illustrate the work of
the teacher are:

-comments of parents and community members on
academic performance
- letters written by -isiting talent and parents
-letters to parents by teachers
- collages and montages
- lesson plans
- flow charts

Our strategy calls for a confident teacher to demonstrate
what work went into planning, implementation, and evaluation
of instruction. Our program is teacher-oriented. The
community must be helped to realise that the significant
educational experiencing of their young in school is
guided by competent professionals.

Z%.
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D. QUESTIONS AND ANSWERS

1. Why careers?

The lives of people are important. What a person has
done (been), what a person wished to do, and what a
person plans to do with his energies are worthy for
communication. We interpret carfAer education to
mean careers in family life, in the community, and
in the vocational areas.

2. Is my entire curriculum to be based on career
education? How much time should I spend on it?

A combining of the interests of your children,
resources of your community, and your judgment of
what your children need to learn is your curriculum.
Actual classroom time spent on career education
depends on *any factors, the most important one
being how comfortable you feel in this approach.

ABLE did not intend career education to be your whole
program. However, some teachers who use the people-
centered approach as their organizing centers can
manage to deal with the entire curriculum. Other
teachers find it is not successful as a full-time
venture, but regard career development as a
significant theme to be applied wherever possible.

If you can't enjoy what you're doing, it probably
means that you're trying to force too much in too
short a time.

3. What do we do with our present curriculum materials?

All materials should serve the purpose of increasing
learning potential of children. There are many good
stories and exercises in standard text materials;
but there is also much which could be ignored because
it is not relevant to your particular needs at that
time. Our approach pulls the teacher away from being
an assistant to textbooks and forces one to plan in
terms of doing activities. The real world offers
much printed matter, visual imagery, and direct
experience that is significant and adaptable to your
curriculum.

12
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4. How do I relate skill areas to the world of work?

Skill areas are related to people and their daily
lives. By involving children with an authentic
career situation, the teacher can demonstrate the
relevance of the skill areas to the occupation. (See
our outlines about the skill areas of language arts,
science, social studies, and mathematics.)

5. How do teachers avoid repetition through the grades?

If career education is implemented tbrEP .,ut your
school, basic cfocedAlres can be outlined for each
grade. As in using any other approach, different
levels of instruction will take place in each grade.
Just as reading is taught throughout the grades, a
child exposed to the same career at different times
will extract what is important to him at that particular
time because he is at a different stage of development.
Planned clusters (areas) of occupations can be presented
for different age levels.

6. Are we eliminating subjects in order to teach career
education?

Teachers who have used this approach have found they
and their students have much more enthusiasm for
content. Instead of eliminating Subjects, parents
and students become more involved and accomplish more.
Career education is academically respectable.

7. Why should I involve people in my career education
program? How can I do this?

People are the basis of your career education program,
more specifically, the person-in-the-occupation will
be the organizing center for instructional plans. If
the purpose of education is to prepare children for
adult roles, then acquaint them with authentic adult
roles; the person-in-the-occupation.

There are two basic methods of involving people in your
classroom activities. You can bring adults to your
classroom or you can take your students to the adults.
Both involve you familiarizing yourself with your
community, children, parents, and with basic field
trip procedures. (See our suggestions about the
teaching of interviewing techniques.)

13



8. How can I involve the local business community? Will
they tire of this involvement?

Call upon a few friendly people first. Lees 'het
they have to offer. Us* ;parents, wherever poewble.
Start with brief meetnle .T.1-ildren and or.det.
Discover what is clots*, :o nome :asfore venturing out
upon exotic trips. Community resources are rarely
used to capacity.

Until people tell you you are not wanted, be positive
and utilize what you can to benefit the children. Forms
and strategies can be obtained from ABLE staff and
others developing credible programs for children.
Utilizing community resources is not a new concept.

9. Now should I get started?

We suggest you make up a plan for a short period of
time using a specific resource with which you are
familiar. Start with an idea comfortable to you and
an outside guest speaker with whom you can freely
communicate. If you plan to accentuate language
skills, then highlight elements of your guest's work
that relate to language skills. For instance, if your
guest is a policeman, then some concurrent follow-up
or language skills might includes interviewing,
letters of explanation to parents, vocabulary related
to policeman (badge, siren, sergeant), and thank-you
notes.

10. Should aZZ the children participate? What about
children with special needs?

Career education is for all children. Children with
special needs must begin to be realistic about their
occupational goals. This approach eliminates the need
for isolating these children as there are many levels
of performance within any area of study.

11. Can this method be used for both the self-contained
classroom and the open classroom?

This approach is flexible and can be integrated into
any type classroom situation. The heart of our program
has with the teacher's imagination.

14

p 4 2.1
kr) e.



12. Viii I lose discipline and control with this approach?

Employ the *row high quality of management as you did
with any °that... approach. Highlighting children's
interests does not mean you are no longer the creative
leader. Your authority emerges from your expertise
as a professional teacher.

13. Wha.;. do parents think of this type of instruction?
How do I actively involve them in my career education
program?

Communicate objectives as actively and as often as you
can, as visibly an you can. What your parents think
of your career education program will depend primarily
upon how you involve them in it. Ask them to aid your
"doing" activities.

Most parents who have become actively involved enjoy
entering the classroom and talking about what they do.
Methods of parental involvement will depend upon the
pest history of the school's program and the courage
of teachers to reach out and communicate.

14. Sow do I get administrative support?

Point out the direct parental and community involvement
this program can accomplish. Your administrators are
apt to be receptive as motivation and skill development
is increased. Their public relations program depends
on active and visible teaching.

15. Who can help me?

The person who would be mist valuable to you is an
experienced teacher. ABLE Model Program, NIU, DeKalb,
Illinois could direct you to such persons. You may
find help through other staff members such as your
superintendent, principal, curriculum director,
counselors, and state consultants. Find one person
you trust and tan about what you would like to do.

15



16. Where do I get materials?

Talk to your librarian or learning center director.
The sources which you will use will depend upon what
you are teaching. If you are studying in the area
of health, the hospital, medical catalogues, local
doctors, nurses, technicians, etc. could be obvious
beginning points. Ask the children and parents for
sugcuations. volunteer help will arise and provide
mater_Als you never considered as aids before. (e.g.
An inventory checklist from a supermarket for
experiences in mathematics.)

17. How do I keep records of the child's work?

Help the child Learn to evaluate himself. In addition,
some teachers use samples of the child's work, anecdotal
records, interest and attitudinal inventories, and
journals kept by the children. An organized cumulative
folder system should help people cee a developing
history of each child.

18. Are there any statistics comparing childrens'
achievements who are in a career education program
to those in traditional programs?

There are no statistics as yet; the program is still
in the developmental stages. However, efforts in
this direction are being pursued. (Peoria, Illinois
started a federally funded, K-8 program in the spring
of 1972 and will have some tangible results during
the 1972-73 academic year.) Teachers using this
method must remember not to evaluate their students
on an hourly or weekly schedule. Attitudes need time
to be adequately developed. With all the problems
we face, a life-centered education seems mandatory
and well worth the risk.

Read EDUCATIONAL ACCOUNTABILITY: BEYOND BEHAVIORAL
OBJECTIVES by Arthur W. Combs. This booklet was
distributed by the ASCD in the summer of 1972. (Library
of Congress Catalog Card number; 72-80216. Price
$2.50. Order from Association for Supervision and
Curriculum Development, 1201 Sixteenth St., N.W.,
Washington, D.C. 20036.)

16
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A. COMMUNICATE AND INVOLVE PARENTS

SCHOOL GRADE _TEACHER

Dear Parents,

As a part of our regular instructional program, we
would like parents to come to our class and tell the
students about their occupations. Our children will
benefit by contact with an adult who is contributing to
himself and his society. We are sure they will have
many important questions to ask.

Please fill out and return this form. You will be
contacted to arrange a definite time and date. The
general Objectives of the program and suggestions for
the things we would like to know about will be available.
We are interested in all occupations.

Please return to the teacher.

Name

Address

Phone

Occupation

Company or Firm

It would be most convenient for me to be at your school
on (days and times).

Signature



B. A SAMPLE THAVK YOU LETTER

Date

Thank you for participating in our program .-Jf career
talks. We find this activity very helpful to our elementary
students. Direct experience with working adults adds
relevance and meaning to their studies.

We appreciate the time and energy you gave to the
education of our students.

Sincerely,

Rather than using an impersonal thank
you letter, the students can express their
own thoughts and feelings. Many language
skills can be taught from this base. Letter
writing by children can become an integral
part of an instructional program.

19
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C. A SAMPLE LETTER TO INTERESTED TALENT

Thank you very much for your willingness to participate
in our program. Without your cooperation this phase of our
program could not exist.

The objective of these sessions is not to get students
to make career choices, but rather to help elementary
students realize that everyone works, that all useful work
is honorable. We hope to acquaint them with the wide
variety of occupations that exist and make their present
schooling more relevant to their future. There are many
things to be besides cowboys, firemen, nurser, and teachers.

Your company or business may have some naterials they
would furnish for you to bring along, perhaps some pamphlets.
You might check with your public relations office. Please
bring your tools or whatever you work with. Certainly, if
you wear a uniform or special clothing of any kind (welding
hood?), bring or wear it if you can. Here are the kinds of
things we would like to hear about:

--What is your job title or description?
--Briefly describe what you do.
--What aptitudes or skills are important for your job?
--Do you have to deal with the public? If so, would

you care to comment on this?
--If you are separated from people most of the time,
working with things, how do you feel about that?
Do you prefer not having to deal with the public or
fellow workers?

--What do you consider the best points of your job?
the worst?

--Is your job personally rewarding and fulfilling? Do
you enjoy going to work? Do you recommend it as one
of the alternatives students should consider?

--You may want to touch upon the financial aspect. Do
you consider the pay to be adequate, very good,
unsatisfactory?

--What is the outlook? Will this type of employment
exist when these students enter the world of work?

--What changes in equipment, automation, personnel,
training requirements have you experienced in the
time you have been in this field?

-What training is required? (High school? Trade school?
College? Apprenticeship? Graduate degrees?)

- -Is the field difficult to enter? (Union membership,
professional school entrance quotas, etc.)

- -How does this type of career relate to what these
students do now in school?

--General information on working conditions, bosses,
employees, etc.
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D. BUSINESS RESOURCE QUESTIONNAIRE

1. What is the name of your business?

A. Address

B. Phone

2. Who should be contacted to arrange the visit?

A. Position with firm

B. Phone

3. Would someone be able to visit the classroom to prepare

for the trip or follow it up?

4. For what age children is the tour appropriate?

5. How many can be accomodated at one time?

6. How many school groups can be handled per year?

7. What is the best time of year to visit?

8. What is the best time of week to visit?

9. What is the best time of day to visit?

10. How much time is needed for the visit?

11. What is the cost to the pupils? To the school?

12. Are there facilities for meals?

13. Is there ample parking space?

A. Bus

B. Car

14. What can be seen, heard, tasted, felt, etc. that you feel

is unique to your business?



Questionnaire Cont.

15. Do you have special exhibits, films, tapes, es:c:. that

could be used for instructional purposes? If so, what

are the subjects and how may they be secured?

16. Brief description of the tour

17. Is guide service provided?

18. Are there any special safety precautions to be observed

during the visit?

19. In what other ways can the business and industries of this

area contribute to the education of our young?

20. What can the school community do for you?
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E. HOW TO GET MATERIALS AND OTHER SERVICES

Texts, workbooks, films, filmstrips, and other
programmed materials are useful, but only a teacher's
imagination will search out materials and services
from loCal resources.

The district's professional library, learning
centers of the schools, and even classroom library may
be starting points for resource materials. Liason with
interested parties in the community, especially parents,
will help to keep materials relevant and appropriate to
the interests of the children. Free materials are
available from many sources within the community as well
as from national foundations and trade associations.

Many "public relations" materials, especially films,
may be borrowed at little cost. Teachers will be doing
the business eoncerns a favor by utilizing the office
which is set up to promote the company's image.

State office personnel and faculty of state
universities are available for a variety of services.
Requests may bring individuals or instructional teams
to aid with specific projects.
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r. SUGGESTIONS FOR STAFF DEVELOPMENT ACTIVITIES

Hero are some suggestions which may help you generate
support in your school setting:

1. An ad hoc committee made up of classroom
teachers and administrators to talk about
activities for interested teachers.

2. Visitations to classrooms where World of
Work instruction is being planned and
implemented (within and outside the
school district).

3. Special workshops to focus attention upon
educational goals and outcomes.

4. Insuservice meetings to share teaching
skills which bring children into contact
with active adults.

5. Lay advisory committees to suggest new
directions and priorities.

6. Grade level teams reporting to school
faculties and parent groups about
forthcoming programs.

7. Special projects by learning center
directors to highlight particular
careers or to show the relevance of
academic content to particular
occupations.

8. Pilot projects to test selected
concepts in classroom settings.

9. World of Work fairs and other all-school
projects that bring school personnel and
people in the community together for
sharing activities.

10. Consultant help from state office.
personnel and/or university faculties.

These may be suggested to curriculum developers,
administrators, and other educational leaders in your
school district.
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IV. A CREDIBLE THEORY OF PRACTICE

This section includes ideas and outlines to help
teachers implement specific skills within an ongoing
instructional program.

Basic, life-centered activities can be woven within
the regular curriculum to motivate, to increase relevance
of instruction, and to furnish performance opportunities
for the purposes of evaluation. Learning by doing is an
old maxim. PZanning by doing, teaching by doing, and
evaluating by doing are maxims that guide us toward a
self-confident instructional program.

Through activity we discover life!

25
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A. INTERVIEWING: A Basic Instrument Of Inquiry

As you organize how the content of your instruction
will be accessible to the children, your plans will lead
you to use people from the community. Interviewing skills
might have to be taught in order to facilitate your plans.
Perhaps the most obvious skill involved in interviewing
is asking appropriate questions.

The following list of questions may help you, your
quests, and your class get started with this important
tool of communication and inquiry.

The questions are designed for children who are
learning to interview.and can also be presented to an
adult prior to his visit. They can also be used for
conducting a group or class conference with adults in
school or at the resource site.

The depth and quality of the interview will depend,
of course, upon the preparation each interviewer has in
the area. Also, motivation to find out will be an
important factor. Those who are avidly curious will
push the process of inquiry to its appropriate limits.

Certain questions will be appropriate to some areas
and not to others. However, thero is a commonality to
the process of interviewing and the teacher can guide
students to learn many of the general communication skills
necessary for effective interviewing.

Interviewing skills are merely one branch of the
communicative arts. Once children learn to communicate
through the process of interviewing, they enter other
worlds of discourse and many realms of meaning.
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Some typical questions you may ask are: Can the
children do it? Will there be some foundation upon which
I can build? Will I be able to get this new material
across? which children won't get it? Which ones will
need much practice? What if they're not interested?
What if there isn't anyone who cares?

Interviewing is a vehicle as well as a bridge. It
is a process and content. It is something that can be
taught by itself and something that can be taught by
interweaving it within traditional subject matter.

The last section on evaluation has proved helpful
in setting standards for learning performance and
increasing the visibility of the inquiry process.

DEVELOP SKILLS THROUGH ROLEPLAYING

Pre-stressed performance skills can be laced into
the varied activities of the school year. If this is done
on a regular basis, the children's efforts will not
dissipate when tested by adult characters in real settings.

Tapes of children interviewing each other are easy
to make and allow for healthy criticism of learning
performance. Dittoed sheets of questions with spaces for
responses also offer tangible supports. Stick puppets
and other media can be used for roleplaying practice.

A teacher can build a platform of appropriate materials
for one class, then use it to introduce new concepts to
other groups. Also, prepared tapes (of actual interviewing)
are available from commercial sources. "Friendly" school
personnel afford excellent first experiences.



QUESTIONS STIMULATE INTERACTION

1. What do you do on the job? (Children are interested
in hnw school-taught skills fit in with real work.)

2. Why did you ta'te this job? Did others agree with
your thinking?

3. What tools do you use? Is there a special way
of talking about your work?

4. Was this your first job choice? How many times
did you change your mind about what you wanted
to be before you went to work? Why?

5. What part of your job do you like best? Why? What
part of it do you wish you didn't have to do? Why?

6. Who depends upon your work? Upon whom do you
depend for your work?

7. What experiences and training on this job might
prepare you for some other kinds of jobs should
you ever want to change?

8. How does your job affect your personal life? Do
you have to work nights? Are you tired when you
get home? Do you have noise during the day so that
you need quiet at home at night? Do you 11-2ve a job
where you have to be nice to people all ,,,ay - even
people who are crabby and ill-mannered?

9. What inventions could put you out of work?
10. Are people with your kinds of skills usually needed -

even when business may be bad? Is your work at all
seasonal? Where could you work in this occupation?
Is your kind of work limited to geographical areas?

11. What kind of education is necessary for this kind
of work? Apprenticeship? Trade school? College?
Advanced degrees? Is there any personal quality for
this job that is really more important than diplomas?

12. About how much money can a person earn in this kind
of work? Is there a chance of getting a lot of money
all at once? of losing a lot of money quickly?

13. When does your boss compliment you? (or when do you
compliment your employees?) When are people fired?

14. Is there anything we should have asked? What would
you like to ask us?



CONFERENCING LEADS TO TRUE SOCIAL STUDIES

When a resource person is sharing information with
a group of students in a conference setting, it might be
helpful to send the talent a list of the questions the
class id considering. Your note can explain that the
purpose of the meeting is to get some information about
an occupation from a person actively involved in that
occupation.

Familiarize your students with questions as those
listed above. Ask the students to mark those they would
like to ask. Questions should be asked with the understanding
that the resource person does not have to answer.

Each interview will be a new opportunity for ideas to
develop. Your analysis of the growing threads of the
discussion and your firm, but subtle leadership toward
target goals will move irrelevant talk toward fruitful
discourse.

Be alert to step in and help facilitate communication
if you see either the student or the resource person is
not understanding what the other has said. Peel free to
ask questions of your own to clarify answers whenever it
is desirable to do so.

If you explain the reasons behind children's questions,
resource people and students will sketch more appropriate
pictures in their mind's eye. As you relate their brief
ideas into areas of class -concern, shy adults (or students)
and the academic activities of your classroom will be pulled
together. The teacher has to be the bridge.

Young children can move curiosity into inquiry, inquiry
into the academic domain, and academic performance into
healthy character and career development. The bridge to
becoming has to be built upon, with, and for people.

Teaching children to inquire from primary sources, the
adults in your community, builds a firm place for career
development to begin. Children will be more ready to
relate school studies to life-centered activities and more
epared to make appropriate choices for their developing

lives-to-be.
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EVALUATE INTERVIEWING SKILLS AS INSTRUCTIONAL CONTENT

How do you know when children have learned to interview?
How can you tell they are making progress toward that
accomplishment?

Local conditions shape standards. Different criteria
have to be applied depending upon individual expectations.
However, your view of children's performance wiZZ determine
an assessment of their progress and achievement. To help
you focus upon visible evidence, the following questions
are offered:

1. Can the child roleplay the interviewing process?
a. Does the "interviewer" question with a purpose?
b. Does the "Interviewer" follow a strategy?
c. Doer the "Interviewer" show appreciation for the

feelings of the person being interviewed?

2. What products show that the child in "interviewing?"
a. How are the interviewed person's thoughts recorded?
b. How is the interview reported to others?

3. Can the child explain interviewing skills in writing?
a. Are steps in interviewing set out in an orderly

manner?
b. Can the child judge his own talents against what

has been set out for the class?

4. Does the child use interviewing skills in voluntary
situations?
a. Are ordinary encounters turned into learning situations?
b. Does the child seek interviewing situations?

5, Does the child read "interviews" in newspapers and
magazines or watch "interviews" on television?
a. Does he volunteer information about media

presentations that highlight interviews?
b. Does he share what he has experienced (seen, read,

or heard) with others?

6. Does the interviewed person send feedback to the
teacher and/or class?
a. Are expressions directed to the content of the

interview? the studies of the class?

7. Does the child express a hope to work in an occupation
which requires interviewing skills? (Sales?
Receptionist? Teaching?)



B. SKILL AREAS

WiZZ career education allow for teaching of the
basic skills? How can I relate akiZZ areas to specific
activities and to community resources?

These questions are most frequently asked by
elementary teachers when first introduced to the concept
of career education. The purpose of this section
outlines a few skill areas in language arts, mathematics,
science, and social studies and relates them to
persons-in-the-occupation and life-centered activities.
A few examples for primary, intermediate, and upper
levels of the elementary school are .ncluded.

Teachers using "open school" or "individualizing"
approaches will appreciate the structure our outlines
offer. From such a secure base, a teacher can plan
activities which encourage education to become a social
process.

Teachers using programmed material and working with
subjects within specific time frames will appreciate the
opportunity to take an idea (from a traditional content
area) and develop relevant projects. one of our themes
has been TAKE AN IDEA AND SEE WHERE IT LEADS IOU.
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LANGUAGE ARTS AND CAREER EDUCATION

. . PRIMARY . .

SKILL PERSON-IN-THE-OCCUPATION LIFE-CENTERED ACTIVITY

'L4eutifies letters of
the alphabet

Forms letters legibly

Pronounces words correctly

Uset acceptable spacing and
alignment

Places events in sequence

Selects appropriate words
when writing

Organizes and expresses
thoughts clearly

Spells correctly

Follows oral directions

Makes inferences from

File Clerk

Sales Clerk

Telephone Operator

Alphabetizes names of students in
clase

Set up store and write receipts for
articles

Roleplay phone company operations

Person who does Practice forming letters and words
Newspaper lay-outs on advertising pages of newspaper

Sportscaster, Reporter

. . INTERMEDIATE . .

Secretary

Factory Foreman

Proofreader, Signmaker

Gas Station. Attendant

Newspaper Editor

Retell stories using proper sequence

Write letters to outside talent

Write a report of tasks completed

Proofread an article for the class
newspaper

Follow oral directions to cit./in out
cabinet

Group discussion on a contemporary
reading social issue

Speaks with poise and
confidence

Summari7Rfs and organizes
in outInk- form

Transmits intended meaning
through oral communication

Analyzes content

Punctuates correctly

. UPPER . .

Restaurant Hostess Plan a social event for parents and
interested community people

Minister Report interviews with adult talent

Lawyer Arrange a mock political debate

Advertising Manager Write ads

TV News Writer Write a news article to be read out
loud

Clarifies complex material Seamstress, Tailor
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SXILL

Identifies kinds of plants

Identifies kinds of animals

Describes 5 basic senses

Discusses sun as a source
of heat and light

Discusses growth in regard
to living things

Classifies animals into
groups

Classifies plants groups

Demonstrates how chemical
changes produce new materials

Discusses basic water cycle,
rain, evaporation and clouds

Plans an electric circuit

Demonstrates an understanding
of metamorphosis

Plans testing of concepts by
identifying hypothesis and
variables

Demonstrates an understanding
of the rotation of the earth

Demonstrates understanding
of gravity

Demonstrates understanding
of vibrations and sounds

Demonstrates underetanding
Of chemical change

SCIENCE AND CAREER EDUCATION

. PRIMARY . .

PERSON-IN-THE-OCCUPATION LIFE-CENTERED ACTIVITY

Florist

Veterinarian

Baker, Perfume Saleslady

Farmer

Pediatrician, Psrent,

. . INTERMEDIATE . .

Zoo or Museum Worker

Gardener, Agronomist

Artist, Chemical
Engineer, Fire
Extinguisher Salesman

Weather Reporter on
radio or TV

Electrician

. . UPPER . .

Pest Control Specialist,
Butterfly Collector

Race Track Mechanic,
Highway Safety
Engineer

Communications
Specialist,
Meteorologist

Pilot

Disc-Jockey, Musician

Pharmacist
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Collect, identify, and display
various types of plants

Organize a program for a Pet Day

Buy
social

lients and bake for a

Plant seeds in darkness, shade, and
direct sunlight. Observe growth

Display photographs of children
with stories about speciel events
at particular times in their
development

Organize a make-believe zoo

Convert school grounds into a
botanical garden

Make plaster of paris sculpture or
fire extinguishers. Display
products and report about process

Set up model weather station

Experiment with batteries, bells,
bulbs, buzzers, and beepers

Gather cocoons (or tadpoles) and
record developmental stages

Conduct experiments using
hypotheses

Set up a modal solar system

Build miniature rockets

Tape record musical compositions

Make root beer



SKILL

Follows simple map directions

Discusses time sequence in
terms of people's lives

Uses communication to foster Postman
social interaction

Recognizes important national, Historian, Librarian
historical personalities

Discusses importance of the water Commissioner
community water supply

SOCIAL STUDIES AND CAREER EDUCATION

. . . PRIMARY . .

PERSON-IN-THE-OCCUPATION

Policeman

Relatives and Friends

Compares agrarian development
in different countries

Explains the development of
items in their historical
sequence

Demonstrate how land is used
in relationship to topography

Investigates institutions in
local community

Locates building on a city
map

Explains legend on a map

Discusses development of
looal industry in relation
to natural and human
resources of area

Discusses contributions of
significant people during a
certain period of history

Compares values of different
cultures in relationship to
births and burials

Discusses basic economics
of a busineen

. . INTERMEDIATE . .

Salesman for farm
supplies

Car Dealer

Real Estate Salesman

Board Member,
Superintendent,
Representative of
Teacher's Organization

City Planning
lommissioner

. . UPPER . .

Highway Engineer

Local businessmen,
Farmers, etc.

Historian, Librarian

Various speakers
representing various
cultures

Member of tho Chamber
of Commerce

LIFE-CENTERED ACTIVITY

Make a map of neighborhood

Describe how grandparents dressed
as a child

Organize a classroom postal system

Pantomine or roleplay their
fa,orite historical figure

Make a collage showing the uses of
water and explain it to other classes

Make a collage showing various tools,
methods, and products of different
countries

Arrange pictures and models of
automobiles in a historical time
sequence

Make models showing different land
types: (mountains, plains, swamps)

Interview school administrator,
board member and teacher, and make
chart showing interrelationship of
roles

Make a model town

Chart cross-country trips

Exhibit products grown or developed
by local industry

Create a play in which historical
figures are the main characters

Make a display denoting the different
customs from the cultures studied

Set up a "mock" company



SKILL AREA

Solves simple number
sentences (1+11.2,

Counts from 1-100

Measures quantities

Recognises and cuts out
shapes

Tells time - figures hours,
minutes, etc.

Utilise addition,
subtraction, multiplication,
and division concepts

Makes change

Discusses understanding
of fractions

Reads and writes
temperatures, Centigrade
and Fahrenheit

Constructs and reads graphs

Solves V,-rd 9rob,4ms

Finds perimeters and areas

Finds diameter, radius, and
circumference of circles

Finds volume

Finds percents

Knows time zones, dayli.,1,ht
time, AM C PM

MATHEMATICS AND CAREER EDUCATION

. . . PRIMARY . .

PERSON-IN-THE-OCCUPATION LIFE-CENTERED ACTIVITY

Housewife

Stock Boy

Clerk

School Crossing Guard,
Bus Driver

Timekeeper

. INTERMEDIATE . .

Banker

Grocery Store Clerk

Chef

Nurse's Aide

Sales Manager of car
dealership

. . . UPPER . .

Carpet Layer,
Furniture Salesman

Architect, Draftsman

Tire Salesman

Building Inspector

Bank Loan Officer

Airline. Pilot
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Use recipes

Inventory materials in room

Display items sold by the pound,
ounce, pint, gallon, etc.

Make safety signs by cutting out
squares, circles, triangles, etc.

Keep time sheet of classroom
activities

Set up model bank in classroom

Set up model grocery store

Follow recipes

Record temperatures of students.
Read patient charts

Graph sales of each class member for
a money-making project

Measure furniture in room for
possible rearrangements

Make scale drawings of school
building

Measure bicycle and automobile
wheels and compare costs

Find cubic areas of rooms in the
school

Operate a model bank

Figure time differences encountered
on vacation trips. Discuss health
implications



C. CAREER EDUCATION COMES TO LIFE

By Mrs. Virginia Weston
Teacher
Willow Grove School
Buffalo Grove, Illinois

and

Mrs. Janet Whealon
Career Education Specialist
ABLE Model Program
Northern Illinois University

Four first grade teachers in Willow Grove School in
Buffalo Grove, Illinois, have been involving their students
in career education projects throughout the year. They
involve children in learning experiences with local
community resources, relate school experiences to life
outside school, and help children learn to make decisions.
The following describes one of their cooperative ventures
during February, 1972.

The Willow Grove teachers decided to have their
children learn about people who sell things, store owners,
and stores in general. The next few days were spent
planning with the students, making lists of the different
kinds of stores, and discussing the various types of jobs
involved. As a result of this introduction, the children
suggested they would like to operate a department store.

The teachers thought each first grade class could be
responsible for one department within a large store, but
did not go into details about the financial aspects of
the project. To help the children gather appropriate
knowledge from primary sources and to help the children
learn to interview adults, the teachers decided to invite
members of the business community to their classrooms so
that the children could inquire directly from them.

The first visitor was a banker. He explained 'low his
bank helps businessmen* finance their stores. He b ught
slides and other hand-outs as well as mini-budget bJOks
for mini-allowances. Through their interviewing of the
banker, the children discovered that banks are buzinesses
that make money by handling money.



Once a few key financial concepts were explored, a
district manager from a local department store was
interviewed. He explained how, 'hy, and where stores
are located and how merchandise is selected fez- e".ch
individual store. He also brought a supply 7logues
and showed the children how to use the order tz,

Another department store manager visited and the
children learned about promotions, sales items, cashiers,
etc. To learn how stores got their products to sell, a
factory representative from a food manufacturing concern
explained his job in person. The children found ou'L
that a network of relationships exist behind every
department store sale.

One of the most interesting interviews was with a
wholesale salesman. The children were especially
interested in the fact that a salesman is "his own boss",
that he has no regular hours, that he has no office or
place of employment where he is required to be each day.
This led into a discussion of commissions and, interestingly
enough, self-discipline.

But people didn't only come to school to be interviewed.
All four classes visited a department store owned by one
of the first-grader's father. The children were guided
through the accounting, receiving, shipping and sales
departments.

In addition, the children made trips after school
to various stores such as a bakery, a pet store, a drug
store, and a large department store. This was done in
small groups after school under the supervision of
volunteer mothers. The children wrote individual learning
contracts before going, and then reported their findings
to the class when they had fulfilled their contracts.

Direct experiencing built motivation for scholarly
activity and social projects. The children were eager to
open their own store. The children chose an area of
special interest to them. They proceeded tc form groups,
plan their operations, and stock the area of the classroom
that had been designated as their store.
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Four stores were put into operation - a boutique,
a sweet shop, a toy shop, and "Take-Five Store." The
"Taxe-Five Store" was a place where children could
purchase tow cookies and juice for five cents as well
as rest while they were shopping. Many aspects of
operating a store came into play -- production of articles
to be sold, planning the physical lay. it of tl-e store,
pricing, advertising, and selling.

Some of the children made decoupage plaques and
necklaces with the help of two volunteer mothers to sell
in the boutique; some made candy for the sweet shop;
some made cookies for the "Take-Five Store"; some repaired
toys which they brought from home to sell in the toy shop.
Involvement in these activities produced tangible
accomplishments in the academic areas of language arts,
math, social studies, and science.

Oral language skills were developed through
interviewing; written language skills through the writing
of notes, reports, and thank-you letters to the people who
visited; mathematical skills through measuring ingredients
for the candy and cookies. Each child was involved in an
educational activity hat combined many dimensions of the
child's work-play world. Each child was learning to
inquire from primary sources in his own community, to
relate school stud'es to his life outside of school, and
to make decisions appropriate to his maturational age.
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D. FORMS FOR EVALUATION

HOW I FEEL ABOUT THE WORLD OF WORK

(Developed with the help of
Mrs. Judith White, Bowling Green,
Kentucky)

DIRECTIONS: Read each question carefully, then circle yes or
no: (You will not be graded on this - there are
no "r*_ght" or "wrong" answers -- just answer
according to how you feel.)

Yes No 1. I like studying about the World of Work.

Yes No 2. I like to interview people about their work.

Yes No 3. Every person's job is important.

Yes No 4. When we go on a field trip, I try to watch
people at work.

Yes No 5. I would rather study as I did last year,
instead of studying about the World of Work.

Yes No 6. My subjects in school seem to "fit in" with
my studies about the World of Work.

Yes No 7. I am thinking more and more about the work I
want to do when I grow up.

Yes No 8. I know more things about peoples' jobs now
than I did when school started.

Yes No 9. I want to be prepared to get a good job.

Yes No 10. I feel important when I interview people.

Yes No 11. People who come to school for us to interview
seem to like talking to us.

Yes No 12. People should be happy with their jobs.

Yes No 13. Earning a good amount of money is important
when you are choosing a job.

yes No 14. I would rather make a lot of money on a job
than be happy on a job.

Yes No 15. I would rather be happy with a job than
make a lot of mon - on a job.
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Yes No 16. It is all right to change jobs if you want a
different job.

Yes No 17. In school, we learn many things 4.1lich we will
use later on in a job.

Yea No 18. People must learn to gat along with each other
and work well together in order to be good
workers on the job.

Yes No 19. I sometime; tell my parents about the World of
Work program.

Yes No 20. I want to study the World of Work next year.

Yes No 21. There are many good jolts which you can have
without needing a college education.

Yes No 22. A job in which your hands or clothes get soiled
is as Important as a job in which you stay clean.

Other questions which seek to gather feelings and thoughts
from the affective domain might be:

1. When I talked my parents about our World of Work
activities they

2. When I talked to my friends about our World of Work
activities they

3. In my opinion the di!ference between work and platy
is

4. Things that make me feel important are

5. Things that are important to my teacher are



SOME THINGS I HAVE LEARNED ABOUT TEE WORLD OF WORX

DIRECTIONS: Answer each question the best you can. You
will not be graded on this.

1. Name one thing you like best about studying the World
of Work.

2. Name one thing you do not like about studying the World
of Work.

3. Name 5 of the beat interviewing questions you ask people:

1.

2.

4.

5.

4. Name 3 interesting or unusual things you have learned
about any jobs you hAve studied?

1.

2.

3.

5. Do you have any ideas about what you want to do when you
grow up? If you do, tell why you would choose
the job you think you want.

6. If there are some jo--- you would like to learn about
which we have not studied, name them:



7. Which school subject seems to "fit in" beat with
studying about the World of work?

. ' h of your scLool nubjects do you 1*.xe b,,Itst?
Have you used this subject in

learning about the World of Work?
If so, how did it "fit in?"

9. Which subject do you like least?
If you could interview any one in the world, who would
you choose, if you knew that they would come to talk to
us?

10. Are you learning from other students in the class by
sharing your ideas and clasawork?

11. My teacher can help as more by doing

....,

12. Zn the space below, name as many units as you can which
we have studied, 1-; person interviewed, and some words
you studied in the units

Name of the Unit Peo le We Interviewed Net! Words

42



V. PLANNING MODELS

Thinking about what to do as a teacher can begin
with any idea. A teacher can think of an obec, an
activity, goal, a theme, or a person and then proce@td
to plan.

What a teacher does with an initial idea is
significant. Does a teacher's imag cation guide the
idea's development into professional dimensions?

Our thesf., that the way in which an emerging
idea is guided determines thought as well as deed.

Some insight into what might be outcomes of
thinking through the organizing center apprrAch follows.
These Planning models indicate ideas that zr.,./ find
relevance It several levels of the educational ladder.

"42.4_
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BUILD7NC 0 OCCUPATIONS Architect

Carpenter
Lumber Yard Salesman

Building, as c. iflea3 has great generative qua'ities.
By itself, it ffers wholesome and worthwhile areas for study.
flowever, we feel that the idea is too brr.ad for use as the
center of instruction In the elementary class setting. Young
children need more that an abstraction. They need the warmth
and color of real human characters.

An occupation can be an firacnising center for instruction
in the elementary school. the "content" of an occupation
gives the teacher a variety of instructional choices and focuses
upon life-centered activities. Also, personal authenticity is
brought directly to the classroom.

All three occupations could be studied at once. That would
require a great amount of pedagogical talent. We advise those
entering cur program to plan one step at a time until such
time as large blocks of activities and events fit into place.
Each page is designed to help the teacher think through specific
doi -.d possibilities for each occupation.

This introductory brochure is not intended as a teacher's
guide for lesson by lesson instruction. Rather, it is seen as
one of the many materials a teacher looks over in order to
prepare for that sudden coming together of insight and
expertise Usat is the hallmark of the artist - professional.

Illustrations of more detailed planning, implementation,
and evaluation will be avails: _e at project headquarters.



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

I'-

APCH:IL::

Architect
Realtor
Plan books and blueprints
Model home
Library materials (including films,

filmstrips, tapes, etc.)
School building

History of home structures
Planning and design of a structure
Coordination of products and

services for a specific goal
Esthetic qualities of house and

environment
Economic factors of construction
Building codes and zoning laws
Community services to house

(gas, water, electricity,
streets, sewer)

Interview with "talent' to be
written as an article for the
school newspaper

List values which determine home
design and construction

Roleplay home buyer and architect
Draft a design to scale
Interview city officials who

suicrvise zoning and building
codes

Construct a model home
emphasizing visible features
of construction and services

Exhibit model to various
audiences using proper
terminology

Explain project in letters to
parents

rw
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

CARPENTER

Carpenter
House under construction
Work room with hand tooll
School building
Children's apartments or homes
Library materials

Carpentry skills, training and
working conditions

Tools and tc:chnology
(prefabrication)

Mathematical skills
Vocabulary development
History of carpentry

Handle tools and use terminology
in reports and exhibits

Interview workers in building
trades for articles in school
newspaper

Outline steps in house constriction
Figure costs of lumber (side

walls, flooring system, roof
system)

Write letters to parents about
the features of a carpenter's
work

Report om the history of a
carpenter's work

Report on home repair carpentry



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT
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LUMBER YARD SALESMAN

Salesmen from lumber companies
Lumber yard
Forest preserve
Trees around school area
Library materials

Home building products
(manufacture, transportation,
sales)

Occupations, geographic areas,
characteristics of job, future
of industry

Cultural traditions
Conservation and development of

natural resources
New products under development

Map study (product maps)
Exhibits of building materials to

show processing from raw to
finished product

Write reports using vocabulary
drawn from studies

Interview community members about
housing needs and desires

HandIP-on experience with different
lumber yard products

Collections of nails, woods, etc.
to show variety of products
and their uses

Analyses of building products used
in school construction

Report on how products are
maintained and serviced
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THE WORLD OF WORE

THE GREENHOUSE OCCUPATIONS Clerk
Floral designer
Grower

SAY IT WITH FLOWERS!

So many times in our lives we have given flowers to
express such sentiments as joy, happiness, sorrow, love.
We have used them to make social events more festive.
Often we call a florist in th(7 morning and expect to have
flowers delivered in the afternoon. Have we olver stopped
to think of the people, the time, the effort involved
from the day the seed is planted until the moment the
delivery man rings our doorbell?

The florist, as an organizing center, can be the
means of having children learn to appreciate what goes on
behind the scenes. This study of the person-in-the-
occupation can set the stage for introducing them to
social amenities of friendship, an area that may be
forgotten in our increasingly technological world.

An imaginative ABLE teacher could use this topic as
a springboard for going into the study of ecology as
wall as for developing interest in plant life. When
one uses 4 life-centered approach to teaching, there are
Few limits to the possibilities available.

48
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

CLERK

Clerk
Florist shop
Library materials (including films,

filmstrips, tapes, etc.)

Customer-clerk relations
Mathematical skills (money

changing)
Holidays
Economics
Delivery methods
Geography

Involve parents in discussion and
write about how much of one's
income should be spent on
flowers

Roleplay clerk and customer
ordering flowers

Figure out money exchanges
Figure out ouantities of floral

arrangements for a wedding or
other social gathering

Make a chart showing cost of a
variety of floral arrangements

write: a report on the floral
needs of the community

Make a display of the kinds of
flowers most in demand in the
community

Hold a panel on the problems
of a florist

Report on the risks involved
in being a florist.

List the occasions on which
people send flowers

Have a play to illustrate holidays
and the flowers associated
with them

Describe the transportation used
to insure fresh merchandise



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

I
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FLORAL DESI:;A7ER

Designer
Designer school
Florist
Library materials
Posters
Songs

Artistic skill %a
Appreciation of art use of At

Letter writing 416ifl"44°4
colors, shapes)

Poetry
M sic
Sense-awareness (sight, smell,

touch)
Cultural traditions

J10141
I7 1

Cut out and display magazine
pictures of floral arrangements lr-1111'

Make and display arrangements ft

for holidays
Alto;Write letters to a designer

school for information on 4

kinds of arrangements If.'7...1113g 11111tia.*

List materials needed by a
floral designer

Report on ways of keeping
flowers fresh

Draw pictures of floral
arrangements

,Pantomime sentiments expressed
by giving flowers

Study symbolism of various flowers
Sing songs about flowers
Write poetry about flowers
Use real flowers as catalysts to

expressions about sense awareness
Save money to send flowers

for Mother's Day

std.r 111111=lea

'me

ft
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

GROWER

Grower
Greenhouse
Library materials
Posters
Catalogues of supply houses

Botany
Chemistry (soil analysis and

temperature controli
Vocabulary development
Agriculture
Ecology

Report on work hours and duties
required of a grower,

Plant needs and bulbs
Make a bulletin board showing

kinds of soil
Report on importance of

temperature control
Make a chart showing parts of

a flower
Report on the care of a plant

from seed to full bloom
Describe methods of killing bugs
Describe methods of fertilization
Make a picture file showing

conditions necessary for
growth of plants

Make a map to show where the
most common flowers grow

Interview parents re: Why aren't
there many commercials on
flowers?

Describe how plant leaf looks
under microscope
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V/. AN ANALYSIS OF THE WORK OP THE TEACHER

The flow chart which begins on the next page is
designed to help teachers understand what can be done.
It is not intended as a prescription for a career
education instructional program, but it does offer
enough attention to detail so that communication about
the work of teaching can be specific and practical.

A network of relationships shows how activities
are interdependent. It also suggests where teachers
need to establish priorities and which competencies
are needed for an effective instructional program
involving active children and active parents.

111111111111k
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Plan with
organizing center
approach

Indicate people
and materials,
content, children'
performance

Use work
breakdown
and network
techniciofts

53
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Check academic
areas, developmental
Abilities, career
education goals

Introduce plans
and initiate
activities with
staff, Children,
and parents



Introduce plans
and initiate
activities with
staff, children,
and parents

Check expressed
interests with
information about
learners

Blend interests
into work
packages

r.t",istracts

(indicate work,
time, resources,
etc.)

54
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Schedule work
to be performed,
sharing, and
evaluation
activities



Schedule work
to be performed
sharing, and
evaluation
activities Assess

Children's
motivations
and work
habits

Check choosing,
inauiring,
relating

Discuss what
might follow
from project

Communicate
specific skills
to parents

Supervise,
redirect work
as needed,
support learner



Supervise

redirect work
as needed,
support learner

Make learning
processes and
learning
products
visible

Mix learners with
non-learners for
socialinteractio
and for sharing of
academic skills

Mild to
choose items
for cumulative
folder

Arrange for
future events
with staff
and school

56
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Conference with
individuals and
groups about
work packages



Conference with
individuals and
groups about
work packages

111131Z11-

Inform
individuals
of specific
needs

Share positive
accomplishments

Children to
Choose materials
for self and
parents

57
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Note achievements
and progress of
learners for
school's
evaluation
program



note achievements
and progress of
learners for
school's
evaluation
program

Choose materials
for child's
cumulative folder

Select visible
products
contribute to
class and school
resource center

Conference with
instructional
team and project
director

Plan with
Organizing
Center
approach

58



VII. REVIEW OF Y' ""' DEVELOPED
BY ABI' ;RAN

Teachers have found our emphasis upon the work of
the teacher to be a refreshing change from curriculum
development approaches which center upon the production
of written guides, units, and other background materials.
Unfortunately, many model builders are ignorant of
classroom problems and furnish material: especially
designed to make the teacher an assistant to the text.
Our teacher-oriented approach establishes the teacher's
imagination as the key instrument of instruction.

Our invention, the organising center, enables
teachers from a wide variety of school environments to
agree upon the work that teachers must do in order to
provide quality learning experiences. Planning through
the organizing center encourages parent involvement
and the utilization of resource people from the local
community. It also sets specific, practical objectives
for the students and the teacher.

The person-in-the-occupation oonoept is our way of
focursing attention upon people and the work they do.
Career education means refocusing content upon people
and our approach sets workers, hobbyists, and other
active adults within a human dimension that is
psychologically sound and philosophically rewarding.

Our model includes instructional support systems
such as a teacher-parent communicaon system. We
feel the teacher's work to inform parents and other
community people about the activities of the learners
is necessary and significant.

All of our concepts are developmental. No one
needs to undergo a lengthy program of in-service
education to begin career development activities. We
have tried to set out ideas on a teaching continuum.
Those who find our concepts quite new can try them with
a wink and a tickle while those who are already carrying
out some of our suggestions may be seriously analytical
and sophisticated ill improving their expertise and
effectiveness.



Management is an important concern of all teachers.
Our ideas are intended to help teachers focus upon
target goals, plan more relevant activities, and evaluate
the qualities of instructional efforts. In a very real
sense, the only person a teacher can control is himself.
Our work should help a teacher be more skillful, more
humane, and more self-confident.

Our outlines of integrating skill areas with career
education and our materials about the teaching of
interviewing skills are a result of our research and
development activities. We try to plan with participating
teachers to uncover needs and problems. Our mission is
to develop a credible theory of practice. We are
interested in a teacher's ideas because they emerged in
the authentic instructional arenas of our schools.

Please contact us if you uncover problems we have
not perceived or if you would like to contribute new
ideas to our kaleidoscopic endeavors.

x
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6 INTRODUCTION

Many pe-ple are writing curriculum guides,
resource units, and putting together material
which will help teachers focus upon the World
of Work. We felt we could be of service to
curriculum specialists who are helping teachers
to reorganize classroom activities by gathering
practical ideas from many sources and presenting
them in one useful package.

Although we have some suggestions for the
process of curriculum development eased upon
our experience in implementing Career Education
activities and programs, we have only sketched
how a school district might utilize committees,
visitations, workshops, or consultants.
Involvement is the key. The curriculum planner
knows teachers have to be active participants
in the renewal process.

Several brochures used in our research
and development project illustrate specific
performance. The practical suggestions have
been appreciated by classroom teachers concerned
with the details of management. We've organized
the material in sections so that parts can be
lifted and then amplified to local needs and
resources.

Many school administrators will aim for a
coordinated, articulated plan for the entire
school spectrum K-12. This resource unit for
those who are planning curricular renewal for
their school districts is only a beginning. It
does not propose a master plan for all teachers
within the system.

One small step by teachers who thoughtfully
plan, implement, and evaluate what they teach is
worth more to a school system than a highly
polished superstructure that is difficult to
energize.
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The end product should be what happens to
the child. Therefore, what follows has been
written with the teacher's imagination in mind.
What the teacher thinks about instruction is
reflected in how the teacher relates to the child.

Each new lesson or unit taught will add to
the background of the teacher. Those who produce
their own resource booklets should design
activities so teachers can try out ideas as
soon as possible. The teacher learns by doing,
too. Booklets describing the actual lessons
of the teachers are helpful because they build
identification with the work of the practicing
teacher.

A curriculum specialist's work to help
teachers share what they have done should be
just as thoughtfully planned and executed as
the work to motivate new directions and set
higher standards.

The frame of reference which follows is
our attempt to share some of the most practical
ideas we've come across. Let us know what you
need to develop a vigorous program of meaningful
activities and we shall try to be relevant to
your needs.

Dr. Walter Wernick
Project Director

Carol Allen, 1971-72
Mary Begley, 1970-71
Mary Anne Boies, 1971-72
Jerry McLaughlin, 1971.72
Barb Prendergast, 1970-71
Charles Pryor, 1970-72
Judith Starks, 1971-72
Mary Stell, 1971-72
Becky Stueben, 1971-72
Sandra Wesol, 1971
Janet Whealon, 1971-72
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ble
MODEL PROGRAM

Materials developed by the research and
development efforts of project staff working
upon ABLE Model Program are included in this
introductory section.

Funded by the Division of Vocational and
Technical Education, State of Illinois, as
The World of Work as an Organizing Center for
the Curriculum of the Elementary School, our
headquarters are at Northern Illinois University.
From there we have sought to develop a theory
of practice with participating teachers in
selected school districts in the northern part
of the state. Ideas have been developed,
tested, refined, transformed, and evaluated
in a variety of classroom settings.

The activities of the project are still in
process, but several concepts and activities
have already proven helpful. They are included
to suggest practical ways to plan, implement,
and evaluate Career Education instruction.

The project also acts as a clearinghouse
for the World of Work activities and we trust
school districts will send along copies of
their Career Education curriculum guides to:

ABLE Model Program
Northern Illinois University
DeKalb, Illinois 60115

Those who want special consultant help for
an elaboration of specific concepts or for
problems unique to their localities may call
815-753-1959 for assistance. Workshops and
other in-service programs can be developed
cooperatively.



10 HAVE A HEART

By Dr. Walter Wernick
(Reprinted from the March 1971
NEWSLETTER, Department of Program
Innovations and Pupil Personnel
Services, Office of the
Superintendent of Public Instruction

What holds the elementary school together?
What energies pull towards the center? What can
the teacher use as a heart for the curriculum?

ABLE Model Program, a newly funded research
and development project at Northern Illinois
University, is attempting to build a vis;.ble
model with The World of Work as the Organizing
Center for the Curriculum of the Elementary School.
The research team believes that the study of
occupations can be a suitable place to start
instruction for young children. Witn public
school districts and the University School,
"content" opportunities of occupations are being
identified and linked to other significant areas
of the traditional curriculum.

The rationale has been suggested by many
educational reformers but never organized into
an instructional plan of this magnitude. ABLE
Model Program is attempting to build a "visible"
teacher, ope whose planning, implementation, and
evaluation are based upon performance criteria.
An attempt will be made to place this teacher in
"visible" settings so that support systems which
aid the teacher's instructional program are also
available for review. Accent upon the teacher's
drawing upon the resources of the school and
community should enable the "systems" approach
to pootray new dimensions of an elementary school
teacher's work.
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Children have a natural interest in seeking
contact with working adults. Their wonder of what the
future holds for them and their active search for
worthwhile expression thrusts them into positive
learning roles. A progression from human forms (adult
roles) to abstract knowledge (subject matter) appears
natural; yet our schools often mirror everything except
natural life processes. How often do we find educational
planning a mere patchwork quilt of assorted subjects and
schedules?

Since living forms evoke maximum stimuli and also
contain within themselves the heritage of our civilization,
the study of occupations affords an excellent vehicle for
management of motivations and content. Effective teachers
have to he relevant to the lives of learners as well as
to theii co4temporary culture. With organizing centers
formed from life-centered activities, teachers can plan,
implement, and evaluate such relevant instruction with
confidence.

ABLE Model Program is not after a total program, nor
is it attempting to add on to an already crowded schedule
of subjects. Its mission is to describe a viable heart.

Imagine the potential within life-centered organizing
centers!

As children study occupations, hhey receive
"occupational information" and have many opportunities
to develop and change their career choices. Exploratory,
academic, and siaring activities all contribute to the
development of a self-concept shaped from the authentic
actions of adults.

Children can "choose" jobs many times, roleplay
situations to incorporate affective content, and review
consequences resulting from the direct experience of
others. Within such opportunities, their performance
is open, subject to guidance from the teacher and available
for parent comment. The built-in features of the new
approach help children to understand themselves as well
as to learn about the world of work.

ABLE Model Program is offering a more effective heart
for an elementary school. What organizing center holds
together your instructional activities?



12 THE ORGANIZING CENTER CONCEPT
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An organizing center depends upon a teacher's
imaginative view of instruction. Each teacher's
imagination produces a form. This form, based upon
a person's individual talents and experiences, is
important because it subsequently shapes the
teacher's force and variety of activities, time
intervals, and levels of expectation.

Narrowing a plan :zeros in on specific resources
and specific target behaviors. Conversely, enlarging
a teacher's plan opens up energy potentials for all
concerned.

Whatever the size of one's unde.i.taking, however,
a plan that rests comfortably upon a personal base
is usually moat productive. A plan in which imagined
teaching energies are acceptable to one's own
professional self-concept can shape ideas and
organization into vigorous images . . . and actions.

Effective thinking and effective teaching are
more closely related than usually believed. If we
link the two activities, thinking like a teacher
and performing as a teacher, within one form, we
shall have a powerful instrument for communication
about teaching. We have tried to develop this
instrument by using the organizing center concept.

Our common ground gives us a place to start,
a base from which we can safely venture to
restructure and recreate, and a center from which
we can reform instructional processes. More
relevant and more effective teaching is our aim.

Effective teachers think and plan elastically,
appropriate to what needs to be done. We hope that
our form of an organizing center helps stretch or
shrink teaching plans to fit the needs of specific
instructional stivations.

Now on to the wave currents of our mind. The questions
below set a frame and should help us get started.

ACCESSIBILITY: What materials and services can be
available to the learner?

MOBILITY: What content areas (skills, facts,
attitudes, etc.) emerge from this
idea?

ACCOMPLISHMENT: Wha can the learners do?

on,
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ACCESSIBILITY 1. What materials can a child use
in the daily course of instruction?
When a decision allows one child
free access and excludes others,
what reasons lie behind the
selection? (maturity, skill
development, social manners,
interest)

2. Where can a child go to study? To organize? To
practice? How are the places different?

3. What different sensory stimuli can the child encounter?
(printed page, voice, film, touch)

4. What tools can the child use to uncover information?
(card catalogue, thesaurus, telephone) When? With whom?

5. What human talent can come into contact with the child?
Can the contact take place during school hours? Is the
child expected to observe or interview talent outside
the school?

6. How is the child encouraged to make his own thoughts
and feelings accessible for his own reflection and/or
action?

MOBILITY Can the content build upon overt
interests of the children? Can
new interests be generated? Can
individuals work upon the ideas
and. skills at their own pace? To
their own accomplishment level?

Can the reason for instruction of
this area (fact, skill, attitude)
be clear to the learner? Clear
to the parents?

3. When ideas spin out from the center, can they pull
together new relationships from past studies? What
academic areas can contribute to ongoing learning?



15

4. Can the complexity of thought and accompanying activities
increase as the ideas are studied in depth? Can the
concepts and skills be applied to practical tasks?

5. Can the content enable children to encounter the
fundamental life activities of their local community?
Of their relition? Of their contemporary world?

6. Can the content enable children to delve through time
and cultures so as to build an appreciation of their
heritage? Can the content have a continuing effect upon
the child's self-image as a person who is creating his
human biography each new day?

1. In how many different ways can a
child express himself to you? To
others in the classroom? To his
parents? To others in the community?

2. In what ways can learning efforts be
evaluated? Learning achievement?
What can the child contribute to the
evaluation process?

3. How can the child be encouraged to use different resources?
When (and for how long) can he put together his work?
Where can he practice? With whom?

4. Can learning efforts be stored in an accessible area? Can
the child review and redo his own work.

5. Can others see the child's achievements? Can a child get
feedback about how he used media as wel] as about the
content he had to express?
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TAKE AN IDEA AND SEE WHERE IT LEADS YOU

By Mary Stell

It was the end of the first week of orientation for our
staff and my head was swimming with ABLE's approach to teach-
ing. Teachers' and students' lives would be more enjoyable,
meaningful, and so on. Dr. Wernick, the project director,
was enthusiastic, but then it was his idea. Chuck Pryor, who
had been with the project for a year, seemed pleased with what
he had seen as he had worked in various schools.

But the real worth of the idea could only be found in the
words of a teacher who had actually tried it with the children
as they lived with the nitty-gritty of everyday life in the
classroom. Having been a teacher myself, I couldn't be con-
vinced until I had heard how it worked out in practice.

So it was that I appeared at the doorway of Linda Hyyppa's
classroom one day after school in early September. Linda had
used the idea of the florist as an organizing center last fall.
I was told she could be of help to me in writing up a brochure.

After we had introduced ourselves, I told her that I was
getting ideas for a brochure on the workers in a floral shop.
Her eyes lit up and she began talking about how she had become
involved with the idea during the fall semester of the 1970-71
school year:

The whole idea came about when the class was studying
living things. The children thought it would be a good
idea to plant seeds and watch them grow. So June Hart,
my colleague across the hall, and I decided to go along
with it. They wanted to learn how to care for the plants
so we decided to visit the grower at a greenhouse. The
grower was most helpful and the children learned much that
goes into producing the flowers sold at the floral shop.
But we also found there are good seasons and bad for going
to the greenhouse. Fall was not a good time; but around
Christmas and Easter were good times.

In the discussion that followed the visit to the green-
houee, the children decided to have a greenhouse sale.
They made things to sell and brought additional materials
from home.



In the process of setting up the greenhouse the
children learned many things needed to finance a new
enterprise. They had to have a source of money so a
discussion of the need for an initial investment led
to the children's each contributing a nickel. This,
in turn, brought on a discussion of taking out loans.
They had to negotiate with the secretary to get change
for the sale. Another decision that required planning
was the number of hours they would be open on the day of
the sale. When the day came they sold out in one half-
hour, so we held a discussion concerning the need for the
buyer to predict how much to buy and when to buy for
resale.

They made a total of $30. Naturally, there was much
talk about how to spend it. Finally, they decided to
use it to help stop pollution. An outdoor education
teacher who taught in the school was invited to talk
with us. The money was used to buy books and filmstrips
for the school library.

The children felt so good about the outcome of the sale
they wanted to have another sale in the spring. They had
learned much from their previous experience so the second
endeavor came off more smoothly. This time they made
$40 and decided to buy trees for the school yard. A
resource person was invited in to advise them on how
to buy trees and how to care for them. Since I have a
multi-age group, some of the children who were involved
last year have already asked to plant seeds this year.

I really think the approach that the ABLE Model Program
is advocating is a good one. A teacher can take as little
time or as much time as she wishes on the organizing center
and the children are so enthusiastic! They learn to
make decisions, to plan together, to begin to see the
relationship between what they are learning and real life.
They are ao pleased when a person comes to the class and
speaks with them. One of the most rewarding things I
learned was that the children thought of the good ideas and
made them succeed.

17

We talked of other things related to ABLE such as the study
of art which had led into so many directions. As I drove away
from the school, I began to see that such phrases as "Take an
idea and see where it leads you" and such terms as "accessibility",
"mobility", and "accomplishment" could exist in the real world.



18 INTERVIEWING: A BASIC INSTRUMENT OF INQUIRv

COMMUNICATE

As you organize how the content of your instruction
will be accessible to the children, your plahs may include
the use of community talent. Interviewing skills might
have to be taught in order to facilitate your plans.
Perhaps the most obvious skill involved in interviewing
is asking appropriate questions.

The following lists of questions may help you, your
talent, and your class get started with this important
tool of communication and inquiry.

One set of questions is designed for children who
are learning to interview. It can also be presented to
the talent prior to his visit.

The second group of questions is designed for
conducting a group or class conference with talent in
school or at the resource site.

The depth and quality of the interview will depend,
of course, upon the preparation each interviewer has in
the area the talent represents. Also, motivation to find
out will be an important factor. Those who are avidly
curious will push the process of inquiry to its appropriate
limits.

Certain questions will be appropriate to some talent
areas and not to others. However, there is a commonality
to the process of interviewing and an ABLE teacher can
guide students to learn many of the general communication
skills necessary for effective interviewing.

The last section on evaluation has proved helpful in
setting standards for learning performance and increasing
the visibility of the inquiry process.
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. without form and void; and darkneBB
waEr upon the face of the deep

Does this describe the fear we hold at the onset
of each new venture to improve our students' skills
and attitudes?

Can the children do it? Will there be some
foundation upon which I can build? Will I I-, able
to get this new material across? Which children won't
get it? Which ones will need much practice? What if
they're not interested? What if there isn't anyone
who cares?

Interviewing skills are merely one branch of the
great human tree of communicative arts. We've chosen
it as a primary performance skill because of its inherent
mobility. Once children learn to communicate through
the process of interviewing, they enter other worlds of
discourse and many realms of meaning.

gm.
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Interviewing is a vehicle as well as a bridge.
It is process and content. It is something that can
be taught by itself and something that can be taught
by interweaving it within traditional subject matter. it

Then why the fear? Why the empty feeling when we
approach this foundational activity in our classroom?

1
Maybe the question should be "How can I begin?"

A new venture such as this should be initiated in a
positive, encouraging setting. Can we design
developmental activities for the acquisition of

f"interviewing skills so that first happenings are fool-proof?
;.`Motivating? Generative?

If our thinking and your thinking are moving within
the same dimensions, then you're probably already
shaping practical means and working out specific tactics.
Are we thinking alike? Have you arrived at the same
beginning that we have?

f- -"'1-'41.^.4
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Planning roleplaying, interviewing situations within
the secure learning atmosphere of your classroom, is a
safe, sure-fire way to get started. Children will be more
free to explore in an environment wherein no harmful
consequences may befall them. Whereas outside talent
may be threatening to the development of tender thoughts
and feelings, your warm support of the child as a learner
will help the light to shine. Then, from trust and
self-confidence, appropriate forms of interviewing
behavior will develop.

Roleplaying is not only a process by which to learn
the skills of interviewing; it is also protection for
the learner (and the teacher) so that learning procedures
may be started away from the foreboding consequences of
direct encounters.

Thus, the darkness of our classrooms might first be
penetrated by "artificial" light - roleptaying. When
interviewing skills have been sufficiently shaped by
this careful nurturing process, emergent behaviors can
be brought into the "real" world for trial.

Pre-stressed performance skills can be laced into
the varied activities of the school year. If this is
done on a regular basis, the children's efforts will
not dissipate or dissemble when tested by adult characters
in real sittings.

Tapes of children interviewing each other are easy to
make and allow for healthy criticism of learning performance
Dittoed sheets of questions with spaces for responses also
offer tangible supports. 'Friendly" school personnel can
be used for practice.

A teacher can build a platform of appropriate
materials for one class, then use it to introduce new
concepts to other groups. Also, prepared tapes (of actual
interviewing) are available from commercial sources.



QUESTIONS STIMULATE INTERACTION 21

1. What do you do on the job? (Children are interested
in how school-taught skills fit in with real work.)

2. Why did you take this job? Did others agree with
your thinking?

3. What tools do you use? Is there a special way of
talking about your work?

4. Was this your first job choice? How many times did
you change your mind about what you wanted to be
before you went to work? Why?

5. What part of your job do you like best? Why? What
part of it do you wish you didn't have to do? Why?

6. Who depends upon your work? Upon whom do you depend
for your work?

7. What experiences and training on this job might prepare
you for some other kinds of jobs should you ever want
to change?

8. How does your job affect your personal life? Do you
have to work nights? Are you tired when you get home?
Do you have noise during the day so that you need quiet
at home at night? Do you have a job where you have to
be nice to people all day - even people who are crabby
and ill-mannered?

9. What inventions could put you out of work?

10. Are people with your kinds of skills usually needed -
even when business may be bad? Is your work at all
seasonal? Where could you work in this occupation?
Is your kind of work limited to geographical areas?

11. What kind of education is necessary for this kind of
work? Apprenticeship? Trade school? College? Advanced
degrees? Is there any personal quality for this job
that is really more important than diplomas?

12. About how much money can a person earn in this kind of
work? Is there a chance of getting a lot of money
all at once? of losing a lot of money quickly?

13. When does your boss compliment you? (or when do you
compliment your employees?) When are people fired?



22 CONFEFENC/Na LEADS TO TFUE SOCIAL STDDIEs

When a resource person is sharing information with
a group of students in a conference setting, it might be
helpful to send the talent a list of the questions the
class is considering. Your note can explain that the
purpose of the meeting is to get some information about
an occupation from a person activeZy involved in that
occupation.

Familiarize your students with lists of questions
such as those we put together. Ask the students to mark
those they would like to ask. Questions should be asked
with the understanding that the resource person does not
have to answer.

Each interview will be a new opportunity for ideas
to develop. Your analysis of the growing threads of the
discussion and your firm but subtle leadership toward
target goals will move irrelevant talk towards fruitful
discourse.

Be alert to step in and help facilitate communication
if you see either the student or the resource person is
not understanding what the other has said. Feel free to
ask questions of your own to clarify answers whenever
it is desirable to do so.

If you explain the reasons behind children's questions,
talent and students will sketch more appropriate pictures
in their mind's eye. As you relate their brief ideas
into areas of class concern, shy talent (or students) and
the academic activities of your classroom will be pulled.
together. The teacher has to be the bridge.

Naturally, over-management of social amenities can
produce puppet performances and turn talent sour. ABLE
teachers, interested in effective affective as well as
cognitive behavior, will enhance instruction through their
managerial artistry. Vigor and sparkle is almost assured
as the style of the teacher and the talent of the community
are stirred into planned activities.

Young children can move curiosity into inquiry,
inquiry into the academic domain, and academic performance
into healthy character and career development. The bridge
to becoming has to be built upon, with and for people.
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GROUP CONFERENCES NEED PLANNING

1. What schools did you attend?

2.
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What is your present job?
a. How did you get it?
b. How long have you worked there?
c. What time did you go to work this morning?
d. What was the first thing you did?
e. How long did that take?
f. What did you do next? (Follow through the entire day.)
g. Did you do anything yesterday that was different from

what you did today? Does that happen often?
h. What else do you do on your job?
i. Of all these various duties, which ones take most of

your time?

3. What changes have taken place recently? Do you foresee
any in the near future?

4. What things do you like most about your job? Least?
Are there any hazards?

5. What is the usual starting salary in jobs like yours?

7.

What qualifications do you need to get the job? Age? Sex?
Height? Weight? Other? Marital Status? Tools? License?
Aptitudes? Unions? Discrimination? Veteran? Capital?

Preparation? Minimum? Desirable? Time? Cost? Content?
Approved schools? Preferred subjects?

B. Supply and demand for workers? Outlook for the future?
Advancement?

9. Hours? Regular? Overtime? Evening? Sunday? Holiday?
Steady or seasonal?

10. Is there anything we should have asked? What would
you like to ask us?

(adapted from material in Occupational Information by
Robert Hoppock, McGraw -Hill Book Company, 1967.)

Teaching children to inquire from primary sources, the
adults in your community, builds a firm place for Career
Education to begin. Children will be more ready to relate
school studies to life-centered activities and more prepared
to make appropriate choices for their developing-lives-to-be.



24 EVALUATE INTERVIEWING SKILLS AS INSTRUCTIONAL CONTENT

How do you know when children have learned to
interview? How can you tell they are making progress
toward that accomplishment?

Local conditions shape standards. Different
criteria have to be applied depending upon individual
expectations. However, your view of children's performance
will determine an assessment of their progress and
achievement. To help you focus upon visible evidence, the
following questions are offered:

1. Can the child roleplay the interviewing process?
a. Does the "interviewer" question with a purpose?
b. Does the "interviewer" follow a strategy?
c. Does the "interviewer" show appreciation, for

the feelings of the person being interviewed?

2. What products show that the child is "interviewing"?
a. How are the interviewed person's thoughts recorded?
b. How is the interview reported to others?

3. Can the child explain interviewing skills in writing?
a. Are steps in interviewing set out in an

orderly manner?
b. Can the child judge his own talents against

what has been set out for the class?

4. Does the child use interviewing skills in voluntary
situations?
a. Are ordinary encounters turned into learning

situations?
b. Does the child seek interviewing situations?

5. Does the child read "interviews" in newspapers and
magazines or watch "interviews" on television?
a. Does he volunteer information about media

presentations that highlight interviews?
b. Does he share what he has experienced (seen,

read or heard) with others?

6. Does the interviewed person send feedback to the
teacher and/or class?
a. Are expressions directed to the content of the

interview? . . . the studies of the class?
b. Are expressions directed to the interviewing

process?

7. Does the child express a hope to work in an occupation
which requires interviewing skills? (Sales?
Receptionist? Teaching?)



vISIBIL/TY 25

In the eyes of the child, teacher planning and
teaching performance is perceived as work. The teacher
is a live model of an adult worker. What a teacher does
(or doesn't do) will convey attitudes about work clearly
and forcibly.

How can the work of teaching be made more evident?
How can the products of learning - the children's work -
be displayed? These questions highlight a concern for
visibility, a concern for helping teachers, parents,
administrators, community people, and children become
more aware of career development and the world of work
as significant themes for our public schools.

The following suggests more activities than we
expect any one person to be able to manage in a year's
time. However, as teachers ourselves, were quite
realistic about the time and energy a teacher can
muster after the daily, continuing demands of classroom
instruction. Were also well aware that a dedicated
"display-minded" teacher could spend full-time just
producing materials for our project. In other words,
even though our written suggestions may seem formidable,
our expectations do adjust to what is possible.
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Local resources will suggest the means and ends of your
display products. Obviously, if several cameras are available
and your talent enables you to nanipulate these effectively,
your work may be picture-oriented. Each person sees as his
own mind's eye allows. However, some displays require very
little technical equipment and, as you look over your
instructional program, you'll be able to draw out bits and
pieces that will fit together. A coordinated assembly of
student products is not a difficult task. (Of course, it is
helpful if the teacher could have the sketch of a display in
her initial plan. Ah! How to get that sketch in the mind's
eye --- that's the secret, isn't it?)

Open houses for parents, exhibits for grade level
meetings, and other occasions when the work of the teacher
is called for, can all be made more vivid with materials
that elicit multi-sensory responses. For example, children's
work that is important to ABLE Model Program and is also
appealing to lay individuals includes:

stories and pictures about visits with talents
or about field trips

letters to parents by students
experience charts
spelling papers
taped interviews
compositions
folders

Projects that involve group cooperation and a sharing
of thinking would include:

picture-story "TV" presentation or chart
reporting or explanations of work
exhibits
dioramas
mobiles
plays

Other materials that will help illustrate the work of
the teacher are:

comments of parents and community members on
academic performance

letters written by visiting talent and parents
letters to parents by teachers
collages and montages
lesson plans
flow charts
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CLASSROOM ACTIVITIES 27

The World of Work has enough solid substance to
allow a teacher to explore almost any occupation at
any grade level. We've picked out a few specific
activities and presented them within three groupings:
primary, intermediate, and upper levels.

More activities are available, many perhaps
better suited to your local needs, but since we're
merely trying to give your imagination a place
to begin, the ones we chose have very visible objectives
and outcomes. As you think through the activities,
you'll probably come up with many more elements to
design an effective instructional program for your
children.

Most materials for teachers include separate
lists of objectives and outcomes. We feel that our
suggested activities have these built-in. However,
should you desire to look at objectives and outcomes
separately, you may wish to write out what you perceive
within those we present. Perhaps your development of
these or other activities will be enhanced by close
attention to objectives and outcomes. Perhaps not.

Naturally, we feel ABLE ideas presented earlier,
especially the teaching of interviewing, are appropriate
for all children in the elementary school. In the
activities that follow we assume that the use of
interviewing skills is an integral part of the process.

A developmental program, founded upon basic
understandings of how children learn, requires early
instruction, much praise and practice, and continued
attention to the progress and achievement of each
individual learner.

We must remember the planning process matters only
in terms of what the child finally experiences.



28 PRIMARY LEVEL ACTIVITIES
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Students can:

1. describe their parents' jobs and tell where they
work. (Teacher-made experience charts with
questions such as: "What does your father, mother,
do? Where does he work? How does he get there?
Does he work by himself? What does he do in his
job?" help develop language skills.)

2. put together a bulletin board or collage from
pictures of their parents' occupations. (If no
pictures are available, have students draw what
they believe goes on.)

3. roleplay occupations in the classroom. (Use hats
and costumes as small props and act out various
jobs.)

4. discuss their jobs in the home. (What role does
the job play in the family? What jobs would the
child like to do? What do they perceive as "work"

.7111111 as opposed to "play"?)

I pr 5. tour school and discuss jobs performed by school
personnel.

6. make a mural about the community. Include such
places as the supermarket, laundry, post office,
etc. (Children can cut out pictures from magazines
or use actual photos of people they know.)

7. make a diorama of parts of the city or town that
hold interest for them. Discuss what people do
there. (Arrange coffee hours for parents to see
and hear what their children are learning.)

8. seek out easily accessible "workers" to share their
talent and experiences. (Select some adults that
children may not usually see. Try to have them
realize the variety of occupational roles.)

9. discuss "What I Would Like To Be" and review
reasons. (Introduce the idea that they will have
to plan their studies for a career.)

10. cut out pictures of people at work from magazines
and newspapers. They may then act out favorite
occupations. (Pantomine and puppetry are favorites
of young children. This might be a good activity
to weave in the idea that people may have to
change their occupations during their work life.)
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11. visit several places where people work by taking
walking tours in the school neighborhood. (Frequent
visits will build familiarity with adults and call
attention to features of the work they do. You
can ask, "How did they get where they are?" to
stimulate thinking about the children's futures.)

12. identify and discuss jobs men do, jobs women do,
and why certain jobs appear suited more to a
particular sex. (See what you can do with equal
employment based on sex.)

13. write about any or all of the above activities in
picture stories, booklets, class newspapers, etc.
(Share these with other classes and parents.)

29
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30 INTERMEDIATE LEVEL ACTIVITIES

Learning is cumulative. Rarely do we have to start
our instruction from a foundation of complete ignorance.
If teachers know of and can build from primary activities,
their programs will probably he more effective. Every one
of the activities presented earlier can be deepened and
enlarged at the intermediate level. Reinforcement can
allow the child to relive and reflect upon his experience
and values.

Mere repetition may be boring and turn children off.
However, attitudes may have changed because of increasing
maturity. Parents may have changed their jobs. Teachers
may have accepted new ideas for their instructional goals.
With this in mind, the following activities may awaken
interest and move away from routinized procedures.

Students can:

1. make up questions for a quiz show on
occupations. (A list of words identifies
a job. What is the job?)

2. analyze newspaper ads for discussion of jobs
available for men and women. (Discuss
"tradition" and new social trends.)

3 plan a hobby show and follow it with a
discussion of related occupations. (The
presence of adults would bring out the show's
credibility.)

4. read through the Yellow Pages to seek out the
many different types of jobs available in the
community. (Interview a personnel director.)

5. write "What I Want To Be When I Grow Up".
(Discuss the features of occupations that
appeal to children.)

6. fill out an appropriate Interest Inventory.
(Discuss the features of occupations that
appeal to children.)

7. play "What's My Line" game with "real" adults
or make believe roles. (Discuss the values
expressed by the children after the game.)
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8. express in writing their own assessment of

their abilities and their hopes for potential
success as an adult worker. (Include in
student's cumulative folder. Be sure no one
item stereotypes the child.)

9. use Career Kits to research jobs of interest.
Interview appropriate community talent to
further investigations. (Introduce career
planning of school studies to be chosen in
higher grades.)

10. write open-ended compositions about what they
like to do for work and play. (Discuss what
influences acted upon individuals and why.
Build verbalizations of the concepts "work"
and "play".)

11. Make a bulletin board showing all the people who
work in a dentist's office - dentist, dental
hygienist, dental assistant, dental laboratory
technician, etc. (Discuss workers interacting
to accomplish specific tasks.)

12. make a bulletin board display showing all the
different places where cooks might work: schools,
restaurants, factories, motels, hotels,
dormitories, etc. (Discuss mobility of certain
occupations.)

13. 8xhibit various kinds of hardware (doorstops,
hinges, doorknobs, drawer pulls) that carpenters
have to install. (Discuss versatility of work
within an occupation.)

tf UL.d'
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32 UPPER LEVEL ACTIVITIES

By the time a child is twelve he should be able to
know how to find out information about the world in which
he lives. Concern for the World of Work is natural and
if the school has been providing direct experiences with
community talent and resources, the child should have a
background of knowledge about many occupations.

His skills of inquiry will depend, in part, upon his
motivation, but then the converse is true, too. His
eagerness to learn more will be greatly influenced by his
mastery of inquiry skills.

At this level of schooling, recording, analyzing,
synthesizing, and evaluating can be emphasized. Also,
increased use of tape recorders, cameras, and slide
projectors can aid in the processing of pertinent information
and the presentation of reports.

Relating school studies to life-centered activities in
the community is an important goal for children this age.
High school students who have to be convinced that school
studies are relevant to their lives make reluctant scholars.
The groundwork has to be prepared at the elementary levels.

Concern for relevance should start as soon as the first
lesson of formal schooling begins. Every teacher has to
be alert to what can be gained - and what can be lost.

It may seem obvious to say that children can do more
at this age, but active, doing children need competent
leadership as life in the classroom becomes more complex
and closer to adult roles. As interest and effort become
stronger, so must the teacher's planning and talent as a
person-performer.

Students can:

1. discuss the concept of retraining and its implications
for new programs in the public school. (Who is to
finance them? Interview the school business manager.)

2. discuss psychological needs with attention to why
people work. (Comparison with authentic interviews
would be valuable.)

3. share in-school and out-of-school work experiences.
(Class newspapers or radio shows could be the vehicle
for large group sharing.)

4. plan, implement, and analyze money-making activities.
(Descriptive records would help the children see how
they're learning as well as what.)
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5. interview someone whose job they admire. (Discussion
about "significant people" can lead to great expressions
of personal value systems. Precede this activity with
an interview. Follow with oral or written reports
and class discussion.)

6. prepare a slide program on community resources. Show
to the PTA or local service clubs. (Analyze the
school's public relations program. What should the
schools present to the public?)

7. write articles for the class or school newspaper.
(Expect children to deal with relevant problems as
well as historical issues. Develop themes which help
academic-minded parents see the scholarly efforts of
their youngsters.)

8. organize a World of Work Fair for the entire school.
Invite another class from a culturally different
environment to share the day. (Set up a lay advisory
committee to help the project. Invite the local
Chamber of Commerce.)

9. read a selection from literature that describes the
work a person does and his feelings about it. (Contrast
the author's perceptions and attitudes with those of the
children. Make a chart comparing labor and materials
of different cultures. Compare past to modern day methods.)

10. read and review job applications. (What features are
noted? Interview a personnel director of a local business
or industry to find out about employment needs and trends.)

11. seek out printed interviews (or listen to interviews on
TV) and critically evaluate the interviewing skills
utilized. (Prepare a team of "experts" to teach
interviewing skills to primary children.)

12. make a survey of interesting jobs in the community and
start a resource file of available speakers for future
classes. (Involve the Learning Center Director and local
service clubs.)

13. participate in mixed panels of children and adults to
examine cultural values and the World of Work. (Set up
these "shows" for the school assemblies.)

14. construct a model community illustrating interdependence
of work roles. (The Learning (Resource) Center could be
transformed into the model. The "city planners" could
explain their thoughts through school-wide media.)



34 PRELIMINARY FINDINGS FROM OUR RESEARCH INDICATE FIVE COMMON
ELEMENTS WEAVING THROUGH THE CONTENT OF OCCUPATIONS

A. Occupations have a history. The past, present, and
future of the "job" and its "setting" can be
interesting as well as informative. This historical
view helps children understand the story of mankind.
The way in which we have worked is, in large part,
the way human beings have lived. Local, visible
people can serve as jumping of places for studies
of human life throughout recorded history.

B. People and resources are usually located at fixed
points. The natural environment within which they
are found can be described and is worthy of being
communicated, too. When we consider the sources and
destinations of talent and resources, aren't we
studying geography? Concepts and skills in this
area can be blended into plans by inquiring where
people and products come from and go.

C. Occupations involve communication within the "work
station area" and from that specific area to (or with)
others who may be clients or customers. Language may
be ordinary English, but often special images and
other vehicles of expression are used. Terminology is
an important aspect of phis element. (Let's not draw
it out in sterile batches and make a list of technical
words the one standardized method of evaluating
learning activities.)

D. Tools and procedures to increase the energy available
to do work are exciting content areas for children
because they themselves are bursting upon the world
with developing powers of their own. Studies of
technology have great learning power potential.
Children love to be involved with the many ways energy
can be put to work. If "hands-on" experiences aren't
possible, then roleplaying situations can be planned.

E Human relationships have traditionally been the fourth
"R." Since the study of occupations focuses attention
upon life-centered activities, adult roles take on more
meaning because the consequences of authentic actions
can be seen to have meaning. People are the heart.
People are the process. People are the content. The
study of occupations is the study of people.

F. A new content area might be called The Future. Studies of
what people will be doing, what they might be doing, and
what they might prefer to be doing are natural to the
mobility of a people-oriented generative idea. Alvin
Toffler's masterful Future Shock provides us with an
excellent rationale for incorporating studies of
The Future into our plans.



36 LANGUAGE ARTS AND CAREER EDUCATION

. . PRIMARY .

SKILL PERSON-IN-THE-OCCUPATION LIFE-CENTERED ACTIVITY

Identifies letters of
the alphabet

Forms letters legibly

Pronounces words correctly

Uses acceptable spacing and
alignment

Places events in sequence

Selects appropriate words
when writing

File Clerk

Sales Clerk

Telephone Operator

Alphabetizes names of students in
class

Set up store and write receipts for
articles

Roleplay phone company operations

Person who does Practice forming letters and words
Newspaper lay-outs on advertising pages of newspaper

Sportscaster, Reporter

. . INTERMEDIATE . .

Secretary

Retell stories using proper sequence

Write letters to outside talent

Organizes and expresses Factory Foreman Write a report of tasks completed
thoughts clearly

Spells correctly Proofreader, Signmaker Proofread an article for the class
newspaper

Follows oral directions Gas Station Attendant Follow oral directions to clean out
cabinet

Makes inferences from Newspaper Editor Group discussion on a contemporary
reading social issue

. . UPPER . .

Speaks with poise and Restaurant Hostess Plan a social event for parents and
confidence interested community people

Summarizes and organizes
in outline form

Transmits intended meaning
through oral communication

Analyzes content

Punctuates correctly

Clarifies complex material

Minister Report interviews with adult talent

Lawyer Arrange a mock political debate

Advertising Manager Write ads

TV News Writer Write a news article to be read out
loud

Seamstress, Tailor Follow simple written directions to
make a wall hanging



SKILL

Follows simple map directions

Discusses time sequence in
terms of people's lives

Uses communication to foster
social interaction

Recognizes important national,
historical personalities

Discusses importance of the
community water supply

Compares agrarian development
in different countries

Explains the development of
items in their historical
sequence

Demonstrate how land is used
in relationship to topography

Investigates institutions in
local community

Locates building on a city
map

Explains legend on a map

Discusses development of
looal industry in relation
to natural and human
resources of area

Discusses contributions of
significant people during a
certain period of history

Compares values of different
cultures in relationship to
births and burials

Discusses basto economics
of a business

SOCIAL STUDIES AND CAREER EDUCATION

. . PRIMARY . .

PERSON-IN-THE-OCCUPATION

Policeman

Relatives and Friends

Postman

Historian, Librarian

Water Commissioner

. . INTERMEDIATE .

Salesman for farm
supplies

Car Dealer

Real Estate Salesman

Board Member,
Superintendent,
Representative of
Teacher's Organization

City Planning
Commissioner

. . UPPER . .

Highway Engineer

Local businessmen,
Farmers, etc.

Historian, Librarian

Various speakers
representing various
cultures

Member of the Chamber
of Commerce

LIFE-CENTERED ACTIVITY

Make a map of neighborhood

Describe how grandparents dressed
as a child

Organize a classroom postal system

Pantomine or roleplay their
favorite historical figure

37

Make a collage showing the uses of
water and explain it to other classes

Make a collage showing various tools,
methods, and products of different
countries

Arrange pictures and models of
automobiles in a historical time
sequence

Make models showing different land
types: (mountains, plains, swamps)

Interview school administrator,
board member and teacher, and make
chart showing interrelationship of
roles

Make a model town

Chart cross-country trips

Exhibit products grown or developed
by local industry

Create a play in which historical
figures are the main characters

Make a display denoting the different
customs from the cultures studied

Set up a "mock" company



38 SCIENuE AND CAREER EDUCATION

. PRIMARY . .

SKILL PERSON-IN-THE-OCCUPATION LIFE-CENTERED ACTIVITY

Identifies kinds of plants Florist Collect, identify, and display
various types of plants

7dentifies kinds of animals Veterinarian Organize a prograM for a Pet Day

Describes 5 basic senses Baker, Perfume Saleslady Buy ingredients and bake for a
social event

Discusses sun as a source Farmer Plant seeds in darkness, shade, and
of heat and light direct sunlight. Observe growth

Discusses
to living

growth in regard
things

Pediatrician, Parent, Display photographs of children
with stories about special events
at particular times in their

Classifies animals into
groups

Classifies plants into groups

Demonstrates how chemical
changes produce new materials

Discusses basic water cycle,
rain, evaporation and clouds

Plans an electric ci,rcuit

Demonstrates an understanding
of metamorphosis

Plans testing of concepts by
identifying hypothesis and
variables

Demonstrates an understanding
of the rotation of the earth

Demonstrates understanding
of gravity

Demonstrates understanding
of vibrations and sounds

Demonstrates understanding
of chemical change

. . INTERMEDIATE . .

Zoo or Museum Worker

Gardener, Agronomist

Artist, Chemical
EngiLleer, Fire
Extinguisher Salesman

Weather Reporter on
radio or TV

Electrician

. . UPPER . .

Pest Control Specialist,
Butterfly Collector

Race Track Mechanic,
Highway Safety
Engineer

Communications
Specialist,
Meteorologist

Pilot

Disc - Jockey, Musician

Pharmacist

development

Organize a make-believe zoo

Convert school grounds into a
botanical garden

Make plaster of paris sculpture or
fire extinguishers. Display
products and report about process

Set up model weather station

Experiment with batteries, balls,
bulbs, buzzers, and beepers

Gather cocoons (or tadpoles) and
record developmental stages

Conduct experiments using
hypotheses

Set up a model solar system

Build miniature rockets

Tape record musical compositions

Make root beer



SKILL AREA

Solves simple number
sentences (1+1-2)

Counts from 1-100

Measures quantities

Recognizes and cuts out
shapes

Tells time - figures hours,
minutes, etc.

Utilize addition,
subtraction, multiplication,
and division concepts

Makes change

Discusses understanding
of fractions

Reads and writes
temperatures, Centigrade
and Fahrenheit

Constructs and reads graphs

Solves word problems

Finds perimeters and areas

Finds diameter, radius, and
circumference of circles

Finds volume

Finds percents

Knows time zones, daylight
time, AM 6 PM

MATHEMATICS AND CAREER EDUCATION 39

. . PRIMARY . .

PFRSON-IN-THE-OCCUPATION LIFE-CENTERED ACTIVITY

Housewife

Stock Boy

Clerk

School Crossing Guard,
Bus Driver

Timekeeper

. . INTERMEDIATE .

Banker

Grocery Store Clerk

Chef

Nurse's Aide

Sales Manager of car
dealership

. . , UPPER .

Carpet Layer,
Furniture Salesman

Architect, Draftsman

Tire Salesman

Building Inspector

Bank Loan Officer

Airline Pilot

;2)7,.1" 6

Use recipes

Inventory materials in room

Display items sold by the pound,
ounce, pint, gallon, etc.

Make safety signs by cutting out
squares, circles, triangles, etc.

Keep time sheet of classroom
activities

Set up model bank in classroom

Set up model grocery store

Follow recipes

Record temperatures of students.
Read patient charts

Graph sales of each class member for
a money-making project

Measure furniture in room for
possible rearrangements

Make scale drawings of school
building

Measure bicycle and automobile
wheels and compare costs

Find cubic areas of rooms in the
school

Operate a model bank

Figure time differences encountered
on vacation trips. Discuss health
implications



40 SUGGESTIONS OF VALUE CLARIFYING ACTIVITIES FOR CHILDREN

1. Show picturet of people doing different kinds of

wort and have children indicate which jobs they would

like to do and which they would not like to do. Have

a discussion on the reasons for their choices.

2. After three persons have told the class about their

work have a discussion on:

a. Which person seemed to enjoy his work most

b. Which probably makes the most money

c. Which person they liked the most

d. Why each person chose his job

e. How each spends his leisure time

f. The importance of each one's work to the

community

3. Offer the children three or more alternatives of the

same monetary value such as a flower, a dime, a candy bar.

Have a discussion on each one's choice.

4. Have the children name three things they would enjoy

doing when they grow up. Ask them what kind of job they

would need to have in order to do these things.

ILO If e.
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42 LIFE-CENTERED SUMMER ACTIVITIES ACROSS CULTURAL LINES

by David F. Yeck
Assistant Professor of Education
University Laboratory School
Northern Illinois University

Many summer schools are run for the remedial
reader, the slow student, or the disadvantaged
student. If this assumption is correct, then
summer school should present students with exciting,
highly motivating learning situations.

The summer program in many schools is often
"more of the same." Children are asked to attend,
with the hope they will accomplish what the regular
year program failed to do. If children have iound
the regular program insignificant, a summer program
must be varied and individualized.

The following explains our plan for teaching
using an occupation as the organizing center.
"Truck Farming" wPs originally proposed. Emphasis
was placed on raising common vegetables from plants
and the wholesale-retail selling of produce. This
idea was further expanded by a teaching team to
include a study of the migrant worker, food
preparation using the produce, canning of food,
lifestyle of migrant workers, and sharing the
beautiful harvest with others.

This interest-oriented plan, based on using an
occupation as an organizing center for the curriculum,
actually served two groups of children. Those
enrolled in the regular y,.ar program were involved
in preliminary activities contributing to the success
of the summer school project. The summer session
students carried the activities through.

During the month of May, students plotted and
tilled a garden area on the school property. They
discussed the prosp^cts of yield, length of time
to maturity, and opportunities to sell or use the
production. This group agreed upon which plants
to purchase and borrowed the money from a school
bank with every confidence that the outcome of the
summer school project could repay this indebtedness.



By the start of summer school the garden was
growing and in excellent shape. One group of children
immediately became involved in weeding, watering,
and starting to harvest radishes and onions. Another
group was getting ready for the visit of six migrant
children who were to spend a week in our school.
Others were preparing for canning some of the
vegetables from the garden. Children were permitted
to select a group on the basis of interest.

The group of children working in the garden was
out every morning picking ripe vegetables. They
determined a fair price and were selling to teachers,
parents, and others. They were also observing how
plants blossom, how the fruit is attached, what Plants
produce their product underground, and how water
affects plant growth and production. Many scientific
and economic principles emerged from the sensory
activities.

The group preparing for the migrant workers was
involved in human relations to a degree generally not
expected of children six to ten years of age. They
explored the geographic locations of the homes of
these children, their ethnic backgrounds, and what
they could do to make these children comfortable.
A highlight of this activity was when a mother came
to school to make tortillas for everyone.

One group was involved in selecting vegetables for
canning, how such preservation of food is accomplished,
the equipment used, and the health and safety standards
necessary. The children visited a canning factory as
well as several places which served both fresh and
canned food. They made pickles and relishes, using
cucumbers, onions and tomatoes.

During the last week of the summer session, with
the garden still producing and the profits assured
to repay the loan, all groups combined to plan a
luncheon for parents. The buffet menu featured large
trays of fresh tomatoes, onions, cucumbers, dishes of
relishes, and was supplemented with cold cuts and
cheese purchased from the profits.

Children were using math, science, reading,
communication skills, and social studies concepts
in a relevant and useful way. They were also gaining
in the affective areas. They demonstrated self-
confidence, self-direction, and cooperative and
independent learning.

43



44 HOW I FEEL ABOUT THE WORLD OF WORK

DIRECTIONS:

Yes No 1.

Yes No 2.

Read each question carefully, then circle yes or
no: (You will not be graded on this - there are
no "right" or "wrong" answers -- just answer
according to how you feel.)

I like studying about the World of work.

I like to interview people about their work.

Yes No 3. Every one's job is important.

"es No 4. when we go on a field trip, I try to watch
people at work.

Yes No 5. I would rather study as I did last year, instead
of studying about the World of Work.

Yes No 6. My subjects in school seem to "fit in" with my
studies about the World of Work.

Yes No 7. I am thinking more and more about the work I
want to do when I grow up.

Yes Nc 8. I know more things about peoples' jobs now
than I did when school started.

Yes No 9. I want to be prepared to get a good job.

Yes No 10, I feel important when I interview people.

Yes No 11. People who come to school for us to interview
seem to like talking to us.

Yes No 12. People should be happy with their jobs.

Yes No 13. Earning a good amount of money is important
when you are choosing a job.

Yes No 14. I would rather make a lot of money on a job
than be happy un a job.

Yes No 15. I would rather be happy with a job than make
a lot of money on a job.

Yes No 16. It is all right to change jobs if you want
a different job.

Yes No 17. In school, we learn many things which we will
use later on in a job.

3 C 1
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Yes No 18. People must learn to get along with each
other and work well together in order to be
good workers on the job.

Yes No 19. I sometimes tell my parents about the World
of Work program.

Yes No 20. I want to study the World of Work next year.

Yes No 21. There are many good jobs which you can have
without needing a college education.

Yes No 22. A job in which your hands or clothes get
soiled is as important as a job in which you
stay clean.

Other questions which seek to gather feelings and thoughts

from the affective domain might be:

1. When I talked to my parents about our World of Work
activities they

2. When I talked to my friends about our World of Work
activities they

3. In my opinion the difference between work and play
is

4. Things that make me feel important are

5. Things that are important to my teacher are

!. 6".

es



46 SOME THINGS I HAVE LEnoRNED AROT'T THE S.:RLD OF WORK

DIRECTIONS: Answer each question the best you can (you will
not be graded on this).

1. Name one thing you like best about studying the World of Work.

2. Name one thing you do not like about studying the World of Work

3. Name 5 of the best interviewing questions you ask people:

1.

2.

3.

4.

5.

4. Name 3 interesting or unusual things you have learned
about any jobs you have studied?

1.

2.

3.

5. Do you have any ideas about what you want to do when you
grow up? If you do, tell why you would choose
the job you think you want.

6. If there are some jobs you would like to learn about which
we have not studied, name them:

7. Which school subject seems to "fit in" best with studying
about the world of Work?

N e 3
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8. Which of your school subjects do you like best?
Have you used this subject in learning

about the World of Work?
If so, how did it "fit in"?

9. Which subject do you like least?
If you could interview any one in the world, who would
you choose, if you knew that they would come to talk to us?

10. Are you learning from other students in the class by sharing
your ideas and classwork?

11. My teacher can help me more by doing

12. In the space below, name as many units as you can which we
have studied, the person interviewed, and some words you
studied in the unit:

Name of th.zynit People We Interviewed New Words



48 HC,W TO GET TEE MOST FROM A LEARNING
EXPERIENCE OUTSIDE OF THE CLASSROD'4

WHY SHOULD YOU GO ON A FIELD TRIP?

iii

To be worth the time you spend. a field trip must
meet a specific need of the group. It can stimulate an
activity, help in the search for more information, or
pull together diverse activities of a class into a
unifying whole.

Field trips can help your group:

1. add to and clarify information by seeing
and feeling things you read and talk about.

2. learn to interview workers and observe how
people work together.

3. we how adults carry out there responsiLsilities.

4. correlate skills and other curricular areas
with experience in meaningful situations.

5. give children an opportunity to work together
outride the classroom, to meet friends in
a different atmosphere, to practice skills
in human relations in real settings.

WHAT KINDS OF FIELD TRIPS BEST SUIT YOUR NEEDS?

A field trip may be:

1. within the school itself to get acquainted with
the building, the grounds and the personnel.

2. in the school neighborhood to sharpen observation
of the child's immediate environment.

3. to another school to exchange experiences or to
introduce a group to another school situation.

4. outside of his immediate school neighborhood to
explore an area of interest in a more distant
part of the city or its surrounding area.

Field trips might be suggested to small groups or
individuals for exploration on their own time. This may be
the kind of suggestion which leads children and their families
to explore an area of interest related to a topic of discussion
in the classroom. A new interest may develop into a new topic
of study for the class.



HOW TO PREPARE FOR A FIELD TRIP?

The following are suggestions of things to do to get
ready. Each group will need to work out its own procedures
depending upon the needs and interest of the group. However,
there are some areas of definite responsibility.

The teacher should be responsible for:

1. guiding the choice of field trip and selecting
the time at which the children will profit
most by the experiences offered by the trip.

2. investigating the situation, if possible Laking
the Lzip in advance, to become familiar with the
place to be visited, and things to be seen on
the way to and from the place to be visited.

3. obtaining permission for the trip from

(a) the principal before discussing it
with the group.

(b) the person in charge of the place to be visited.
(c) the parents of the children.

Much of the field trip experience ran be cooperatively
planned together. A teacher and class can:

1. list the things they expect to see and the
questions they would like to have answered.
Children may decide who will be responsible
for getting answers to their questions.

2. gather information before the trip using
books and audio-visual materials.

3. discuss every detail of the trip

(a) Time -- date, hour of departure, time to
be spent on the trip.

(b) Transportation -- how the group will
travel and the safety rules to be observed.

(c) Group needs -- social responsibilities of
each individual as a member of the group,
the organization of the group enroute and
while on the trip, the possible need for
members of the School Patrol.

(d) Personal needs -- type of clothing needed,
need for lunch, special equipment or tools.

49
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HOW DO YCU USE YOUR EXPERIENCE WHEN YOU RETURN TO THE CLASSROOM?

The learning opportunities opened to the group as a
result of a field trip are limited only by the group's
capacity to learn, the sensitivity of the teacher. and the
time available. The teacher alld the group 5,-
the trip to:

g...estions were answered.

2. decide if the plans they made were satisfactory.

3. note progress of class thinking and discuss
energy to be applied to further work.

The group will probably want to do some of the
following in order to build effective learning experiences:

1. Gather more information to answer new questions
that arose as a result of the new experience.

(a) review some of the materials used and
search for new materials.

(b) look up related articles in books at
school, at home, and at the public library.

2. Use the experience to correlate the classroom
activities various curriculum areas -- to
make learning visible.

(a) write thank you letters, lets. -ors for
additional information, stories, Poems,
reports, booklets.

(b) organize reports for the class, for other
groups in the school, for parents.

(c) create songs and dramatic plays.
(d) make charts, diagrams, murals, dioramas,

materials for the opaque projector,
illustrations for booklets.

Most of all, the teacher will want to make use of the
children's increased interests. The quality of living in
the classroom can be improved if enthusiasm for life-centered
activities is real.



COMMUNICATE TO PARENTS 51

YaCcxlcS:

At our sehol this year are parsicir,azi.=;
a new program which aims to better acquaint them with
the 'working world" of their community.

The basic intent of this project is to make accessible
the on-going life activities of workers functioning
in our community. With this accessibility, and using
a multi-sensory approach, we hope to expand our students'
view and understanding of the world of work. We also
hope to stimulate new interests which will lead to
relevant and significant activities in the classroom.

We hope to be able to visit some of the industries and
businesses of our community to see the on-going work
activities and to talk with workers. We will attempt
to invite workers to visit our classrooms to discuss
their occupations and the interrelatedness of our
community. We intend to involve our students in
interviews and research. We expect much learning
content (subject matter) to emerge from our ideas.
History, geography, technology and language are just
a few of the areas we can cover naturally and
realistically.

We recognize, of course, that our beginning focsas point
must be af close to our own locality as possible. We
believe we can use the parents of many of our students
as resource persons. Would you be willing to come to
our classrooms to tell about your occupation? to tell
about the training required or the special vocabulary
used in your profession? to demonstrate the tools or
machines used in your trade? to tell about the
interrelatedness and interdependency of those who work
with you?

If so, please let us know how you feel we can work
together and we will attempt to make the necessary
arrangements. Also, if you desire more inform4aticr, about
our project, please contact us.

Sincerely yours,
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Here's an approach uou may use T.:a aevelop a community
resource fiZe- We are tmcZosing a tupi.-c.a: quesr.icrnaire
form for use with business resources.

Dear

"Teach where the action is." With that
guiding maxim, the Education Committee of the
DeKalb Chamber of Commerce needs your help.

In cooperation with Community School
District 42P and the Department of Elementary
Education, Northern Illinois University, we are
surveying the businesses and industries of this
area to see how they can contribute to ongoing
instructional programs. We are pleased that a
group of students from NIU are assisting in this
project and hope that their efforts, will speed
up the collection of data and compilation into
a resource book for area teachers.

Please fill cut the questionnaire and return
zt in the ,e loses envelope. If further information
about this project is desired, please call.

Very truly yours,

Chairman, Education Committee

3



1. What is the name of your business?

A. Address

B. Phone

2. Who should be contacted to arrange the trip?

A. Position with firm

B. Phone

3. Would someone be able to visit the classroom to prepare for the

trip or follow it up?

4. For what age children is the tour appropriate?

S. How many c..n be accomodated at one time?

6. How many school groups can be handled per year?

7. What is the beat time of year to visit?

8. What is the best time of week to visit?

9. What is the best time of day to visit?

10. How much tine is needed for the visit?

11. What is the cost to the pupils? To the school?

12. Are there facilitims for meals?

13. Is there ample parking space?

A. Bus
B. CAr

14. What can be seen, heard, tasted, felt, etc. that you feel is

unique to your business?
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Questionnaire Cont.

15. Do you have special exhibits, films, tapes, etc. that could be

used for instructional purposes? If so, what are the subjects and

how may they be secured?

16. Brief description of the tour

17. Is guide service provided?

18. Are there any special saftey precautions to be observed during

the visit?

19. In what other ways can the business and industries of this area

contribute to the education of our young?



YOU CAN RECORD PERTINENT DATA ON A FORM LIKE THIS: 55

Name of business

Contact (Whom)

Address Phone

Position Phone

Resource person available for visit to school: Yes No

Name Position Phone

Maximum number of students allowed Grade Level

Number of school groups handled per year

Best time of year Best time of week Best time of day

Approximate time needed to make the tour

Cost to the pupil Cost to the school

Facilities for meals

Parking facilities Bus Car

Special Instructional Materials Available

Exhibits Films Tapes

Printed materials Others

Description of the tour

Guide service provided

Special safety precautions to be observed, if any

Appropriate follow -up activities

0 C.:;



56
. . . OR A SYSTEMATIC CARD FILE COULD BE KEPT Iii A LEARNING
CENTER OR LIBRARY. THESE SUGGESTIONS ON HOW TO ORGANIZE
DATA FOR QUICK RETRIEVAL AND USE HAVE BEEN USED IN SEVERAL
SCHOOL DISTRICTS.

(front)

Resource Persons

Subject Age/Grade Level

Name & title of person to contact

Address (home) Phone

Address (business) Phone

Best time to contact

How far ahead

Days available

Occupation

Hrs. available

Educational Background

Previous experience presenting subject to:

Children Youth Adults

Evaluation by other teachers:

School Grade Date Comments
1.

2.

3.

4.



FIELD TRIP SURVFY MASTER CARD 57

file heading
Industry (front)

Name of agency Date contact

Address

Telephone

(st) (city)

Name of contact person

Trip suitable for age group

Number of persons

Instructional materials available

Time - day/year

Time required tour

Special instructions

Is first-aid service available

back)

Evaluation

Name of
Teacher

by Other

School

Teachers

Date Age Unit

Guide
Service
Satisfactory

Remarks



58 HERE IS A REPORT ABOUT THE USE OF A PEW
COMMUNITY RESOURCES IN WHEELING.

VOLUNTEER-AIDE BUREAU
School District #21
Wheeling, Illinois

TO: All Staff Members FROM: Sandra Nizzi, Coordinator

During the year several resources have been available
for use by our teachers.

Some industries in our area have been willing and
able to be a resource for us . . .

Ekco Products will come and Visit in the classrooms
and show a film on their assembly line processes.

Television Manufacturers of America will take small
groups through their assembly line process and let them
see how television sets are manufactured. They also will
answer any questions in a discussion group following the
tour.

National Food Store in Dunhurst Shopping Center will
take small groups of students through their store, explaining
various departments and their functioning.

Culligan Soft Water Company will send a speaker to
inform students on the chemical process for making soft water.
Tours of their plant in Northbrook are available.

Abbott Laboratories will send speakers with slides
and movies on ecology and drug abuse from the offices in
Waukegan. Speakers with films regarding careers at Abbott
and one dealing with products manufactured at Abbott are
available.

March Manufacturing Company in Glenview has speakers
available on how pumps work and methods of production.

Denoyer-Geppert Company has a speaker who will come
out to schools and show how maps are made and how to read
them. They prefer 4th graders and up.

Oscar Mayer Company has a film on meat inspection,
processing, grading, buying, identification. Speakers, too.

Honeywell Industries, Wheeling, will send speakers to
explain air conditioning, how a furnace is installed ani
operated, security alarm systems, etc.

Commonwealth Edison will give a presentation to
students on electricity and its uses, how it is utilized
in homes, etc.

Peterson Enterprises, Inc. has information on manufacturing
or motion picture machines and their attachments.

WBBM radio will send a speaker on newswriting and
producing radio shows or any phase of radio requested.

3 5



COMMUNICATE AND INVOLr:: THE PARENTS 59

SCHOOL GRADE TEACHER

Dear Parents,

As a part of our regular instructional program, we
would like parents to come to our class and tell the
students about their occupations. Our children will
benefit by contact with an adult who is contributing to
himself and his society. We are sure they will have
many important questions to ask.

Please fill out and return this form. You will be
contacted to arrange a definite time and date. The
general objectives of the program and suggestions for
the things we would like to know about will be available.
We are interested in all occupations.

Please return to the teacher.

Name

Address

Phone

Occupation

Company or Firm

It would be most convenient for me to be at your school
on (days and times).

Signature



60 You may wish to send this kind of letter to interested talent.

Thank you very much for your willingness to participate
in our program. Without your cooperation this phase of our
program could not exist.

The objective of these sessions is not to get students
to make career choices, but rather to help elementary students
realize that everyone works, that all useful work is honorable.
We hope to acquaint them with the wide variety of occupations
that exist (there are many things to be besides cowboys,
firemen, nurses, and teachers) and make their present schooling
more relevant to their future.

Your company or business may have some materials they
would furnish for you to bring along, perhaps some pamphlets.
You might check with your public relations office. Please
bring your tools or whatever you work with. Certainly, if
you wear a uniform or special clothing of any kind (welding
hood?), bring or wear it if you can. Here are the kinds of
things we would like to hear about:

--What is your job title or description?
--Briefly describe what you do.
--What aptitudes or skills are important for your job?
-Do you have to deal with the public? If so, would
you care to comment on this?

--If you are separated from people most of the time,
working with things, how do you feel about that? Do
you prefer not having to deal with the public or
fellow workers?

- -What do you consider the best points of your job?
the worst?

-Is your job personally rewarding and fulfilling?
Do you enjoy going to work? Do you recommend it as
one of the alternatives students should consider?

- -You may want to touch upon the financial aspect. Do
you consider the pay to be adequate, very good,
unsatisfactory?

- -What is the outlook? Will this type of employment
exist when these students enter the world of work?

- -What changes in equipment, automation, personnel,
training requirements have you experienced in the
time you have been in this field?

- -What training is required? (High school? Trade School?
College? Apprenticeship? Graduate degrees?)

- -Is the field difficult to enter? (Union membership,
professional school entrance quotas, etc.)

- -How does this type of career relate to what these
students do now in school?

-General information on working conditions, bosses,
employees, etc.



EXAMPLE OF THANK YOU LETTER: 61

Dear

DATE

Thank you for participating in our program of
career talks. We find this activity very helpful
to our elementary students. Direct experience with
working adults adds relevance and meaning to their
studies.

We appreciate the time and energy you gave to
the education of our students.

Sincerely,

Rather than using an impersonal
thank you letter, the students can
express their own thoughts and fselings.
Many language skills can be taught from
this base. Letter writing by children
can become an integral part of an
instructional program.



62 VIDEOTAPE AS A VEHICLE

HERE IS A DIFFERENT KIND OF APPROACH TO PROVIDE
OCCUPATIONAL INFORMATION TO CHILDREN.

The following occupations appeared in stories of basic
readers and were used as vehicles for videotape programs.
The tapes were produced and used locally. A special teacher
presented the videotapes in different classes and organized
discussions and follow-up

School Crossing Guard
Policeman

activities.

GRADE LEVEL

K

K

Supermarket 1

Mail Carrier 1

Bank Teller 2

Bus Driver 2

Meat Cutter 3

School Principal 3

Excavator Operator 3

Hamburger Drive -In 4

Pet Store Owner 4

Photographer 4

Service Station 5

Radio Station 5

Telephone Installer 5

Computer Operators 5

Barber 6

Secretary 6

Librarian 7

Railroad Switching Crew 7

Forest Preserve Naturalist 7

Jeweler 8

Job Printer 8

Plumber 8

From Thornton Area Public School Association



VOW TO GFT MA7ERIALE AN? CTYFE SERVICES

. Our strategy has been to work with the teacher's
imagination rather than to provide a platform of texts,
workbooks, films, filmstrips, and other programmed
materials. However, every curriculum committee should
have one person dedicated to the task of developing a
library of resources for instruction.

The district's professional library, learning centers
of the schools, and even classroom library corners may
have to be restructed to give visible impetus to the new
directions of your program. If materials are accessible,
they will be used more frequently and more effectively.

Liason with interested parties in the community
especially parents, perhaps lay advisory committees may
have to be formed, will help to keep materials relevant
and appropriate to the interests of the children.

Free materials are available from many sources within
the community as well as from national foundations and
trade associations.

Many "public relations" materials, especially films,
may be borrowed at little cost. Sometimes teachers may
find they will be doing the business concerns a favor by
utilizing the office which is set up to promote the
company's image. Naturally, your school district's support
system to acquire books and other media for its teachers
should be made known to teachers in pre- school workshops
and lists of available materials distributed early and
often throughout the school year.

The talent and expertise of state office personnel
and faculty of state universities are available for a
variety of services. Requests through proper channels
will bring individuals or instructional teams to aid with
specific projects. Many people have experience in utilizing
community resources to make The World of Work An Effective
Organizing Center For The Elementary School.

Sharing actual teaching experience makes new innovations
credible. Sharing life-centered activities puts soul in
Career Education so all educational workers appreciate each
other's efforts and communicate about appropriate goals.

63



64 WE'RE GLAD YOU ASKED!

1. How should I start this program?

Make up a plan for a short period of time 'Ising
a specific resource with which you are fat;tiliar.
Start with an idea comfortable to you and an
outside guest speaker (talent) with whom you can
freely communicate.

iv

In your plan accentuate the language r' 's which
may be learned and try to highlight im tant
elements of this person's work and life. Build in
a simple evaluation device such as letters written
by your children to their parents about the speaker.

Carefully examine your feelings about the attitudes
that were developed as well as your thoughts about
academic performance of your children. Talk to a few
colleagues about what you did. Listen to their
criticisms.

2. What should I do with my present curriculum which
stresses subjects? What about sequence?

Life comes first.
A combining of the interests of your children, resources
of your community, and your judgment of what your
children need to learn is your curriculum.

Sequence begins and ends with individual learners.
Subjects become alive when content becomes
portrayed through the actions of people.
Curriculum guides which lay out sequence and scope
should be used as benchmarks, but not as day-to-day
teaching guides.

Be tough-minded about planning with a people-oriented
organizing center.
Don't be browbeaten by administrators who care more
about covering the curriculum than they do about
opening up the child's future.

3. What should I do with my textbooks and workbooks?

All materials should serve the purpo6= of
increasing learning potential of children. Many
magnificent stories and exercises are in standard
text materials.
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There's also much that can be ignored because it
is not relevant to your particular needs at the
time.

Stop being an assistant to the textbooks.
Use them with discretion.
Plan in terms of "doing" activities.
There's nothing special about the printed word
as published in a text. The real world offers
much printed matter, visual imagery, and direct
experience that is wholesome and significant, too.

But don't throw out all your books.
Those who "burn the books" are the most visible
radicals and will suffer the most severe
consequences first.

4. How can I find out what the children are learning?
How will I be able to see the development of attitudes?

The qualities of children's performances can be
ascertained by arranging many opportunities for them
to display what they can do.
Oral and written reports, roleplaying situations,
and graphic representations are excellent visible
means by which specific behaviors can be highlighted.

Planned instructional activities should provide for
self-evaluation by students as well as for evaluation
by the teacher.
Attitudes are inferred from actions.
Writing about or acting out attitudes can provide
evidence for even an unskilled observer. These can
be checked through person-to-person conferences.

Expressions which tap a child's self-image can be
reliable indicators of what is being taught and/or
learned. However, no one expressive statement should
serve to stereotype a child throughout his school career.

5. How time consuming is this approach? What about skill
development?

Take one small step at a time.
Those who need to cover specific curriculum areas in
particular time allotments may blend subjects and
create "free space" for discussion and review.
Don't be ashamed if your planning is directed to help
you survive in a traditional setting. Very few teachers
are autonomous.

1'2
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Some teachers can integrate many subject areas and
skills into one unifying experience. Other teachers
need to plan specific times when they do one thing well.
In any approach, take care that if a skill is to he
taugh an evaluation of that skill can be easily
obtained.

Organizing around people should allow for more free
time to be used by children for expressive activities.
Their learning energies will be related to meaningful
real-life situations.
They will produce higher quality work because they
will be forced to communicate with people who use
and expect acceptable (language) forms.

The person-in-the-occupation may not be THE organizing
center for you. Use the new Career Education ideas as
you would any idea that has value. Don't expect all
skills suddenly to fit within your "new approach".
Incorporate skills naturally, stretch yourself a bit,
but don't try for a complete integration of all content
at first. Few of us have that kind of creativity and
planning energy when we begin a new program.

6. How can I get administrative support for this approach?

Two ways of gaining support can be tried at once. The
first one looks positively at the latent wealth
residing in the immediate school community, especially
the power potential residing in parents of children
in your class. Showing the results of an inventory
you have taken of occupations, travels, hobbies, and
other interests confronts your educational leader
with substantial evidence of what might be done.
A few simple, yet practical plans for involvement
of parents would demonstrate your interest and
expertise.

The second approach points out deficiencies in present
student achievement, then sujgests increased motivation
for learning might come through people-centered activities.
Children who identify with real people and see meaning
in their studies usually progress further along the
academic ladder.

(Of course, your children could begin their studies of
the World of Work by expertly interviewing the "boss"
and turning back feedback of high quality academic
learning to his office.)



7 How should I explain the new content we're studying
to parents?

Let the child do the work. Have the children write,
speak, and draw to explain their feelings and thoughts.
Add a cover letter and send many pieces home.

Parents love to see their children'w work.
Even if the child is trying and there is little
evidence of successful accomplishment early in the
school year, parents will appreciate being informed
about the nature of the instructional program and the
objectives to be attained.

Parents who become involved by participating directly
in interviewing and field trip experiences of the
class will speak naturally and excitedly about their
involvement. Your school's public relations program
can capitalize on the positive force you have created.
Pictures in the local paper and stories on radio and TV
do much to introduce and reinforce your life-centered
approach to education.

Open houses and other such social acti,rities add to
the morale and spirit of the class . . . and parents.

Some administrators are very talented in arranging
"public relations" and can be of great service,
especially if your program meets their self-interest.
(It does1)

8. Which speakers are appropriate for my class? What
should I ask them to do? How can I prepare the
children for the outside talent?

If you have thought through specific behavioral goals
for your children, you should be able to center on
particular community people who could help you in your
work.
You may decide to begin with a person working in the
bank because you want to develop mathematical skills
or some concepts about our economic system.

On the other hand, you may wish to begin with a trip
to a supermarket because of interest aroused in foods
or consumer education.
"Who" will often depend upon "what".
Of course, friendly folk can be made more accessible
than those who might frighten you because their work
is too sophisticated, or too political, or too dry,
or too sexy.
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You might want to use a field trip as a diagnostic
tool to understand your students better.
Then again, you might decide to build a program of
parent visitation so that the "community" of your
classroom is enhanced.

Use the suggestions about interviewing. Prepare the
chilciren and the talent. Above all, encourage
face a-face discussion about authentic work experience,
displaying tools, uniforms, and so forth.

Children can be led to see school studies are related
to the world around them. They should report such
relationships to you, to peers, to parents, and also
back to the visiting adult talent.

9. Which field trips will be best?

Children can't make sense of everything they encounter.
Some places in the community are dangerous to children.
Some places in the community have little to offer because
the children are not able to get behind the scenes.
Some scenes are too distasteful and some places in the
community are too sophisticated for young minds. You
have to determine the potential ,:1! each field trip and
weigh the direct experience against what could be gained
by reading, telephoning, or other means.

Classic field trips such as a visit to the fire station
can become more significant as children learn
interviewing skills and meet people as well as fire
engines.
"Wow we're going to see where people work."

Generally speaking, field trips to exotic places far
away from the school and field trips which require
extensive pre-planning are not worth the trouble they take
Frequent, short, local visitations are preferable to
one big, drawn-out day.

10. Which occupations must be studied? In which grades?

There can never be a master list.
Some teachers might choose an occupation (adult role)
for an attitudinal reason while others might see the
person-in-the-occupation as a stimulant to greater
effort in a particular skill area, e.g. measuring.

Many is probably the best answer.
Your use of the dimension accessibility will influence
what you can do.



If you use parents to begin your program, the
type of encounters you will have depend upon
your people-subjects.

Variety should be considered.
An overemphasis upon government workers could give
the students a distorted picture of our working
society. Young children need to come into contact
with people who risk their monetary fortunes, too.
Otherwise, we might be accused of preparing a
generation of corporation and government bureaucrats.

The occupations, career lattices, and cluster
groupings can be decided in conference with those
who plan your school system's total educational
programs or your project managers.

11. What occupations are especially suited to very young
children?

Let's forget the "community helper" approach.
That concept has clouded the work scene so children
are prevented from seeing things as they really are.
Making a living is not a difficult concept to learn.
In fact, children ix many communities have been
closer to such problems than were their academic-
minded educators. (Sorry about that.)

Values of the person-performer determine the choice,
not some grand curricular design. For instance, if
you are working within a community where most of the
children are poor and come from homes which are on
relief or where parents and relatives work on factory
assembly lines, would you shy away from contact with
executive-type occupations? Would you want the
bank president or the manager of a department store
to be a guest talent?
Or would you rather choose the bank teller, the
saleslady, or the clerk at the cash register?

The choice depends upon what you think the children
need and what you think you can do.
You know it will take more time, energy, and materials
to introduce and build upon "decision-making" concepts,
the heart of the executive-type jobs. Let's not be
naive.
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You know your children have little background
in their home environments to undergird your
plans. You also know your children desperately
need higher horizons. And, of course, you are
committed to using the energies of the school

social progress.

will you do? Will you spend the extra time
and energy to introduce these persons-in-the-
occupations to first graders? Will you teach for
"higher" abstract goals?
Or will you stay with ttws more traditional, visible
human models and leave the "decision-making" direct
experiences to other teachers in the upper grades?

Your school board may set policy about this aspect
of the World of Work (I doubt it).
Your principal may. set some guidelines about whom
you should contact and how you should proceed in
your instructional program, but the actual teaching
is up to your imagination and your willingness to
work against great odds.

Hopefully, you will know what your specific
priorities are for your class of children and you
will be extremely tough-minded about following
through with your professional plans. Do what
you think is right!

12. Where can I go to visit classrooms where teachers
are using these new ideas?

Interested teachers in schools throughout Northern
Illinois tested our ideas and activities. Our
project serves as a clearinghouse for instructional
innovations for this area. Active participants
have included educational workers in Rockford,
DeKalb, Wheeling, Long Grove, Glen Ellyn, and
Maywood. Other areas have been utilized and host
visitors. We will be happy to help classroom
teachers and administrators with visitations as
well as with consultant 'services and materials.
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April 18, 1971

TO: ABLE Staff

I've finally decided to list soze of my opinions about
"tested education values" using World of Work as fuel for
teaching second grade.

1. Most important there is greater transfer
value from classroom instruction to the
outside world.

2. Respect is gained for educators by letting
the outside world into the classroom.

3. New dimensions are added to basic texts.
Story characters work and use tools, too.

4. New opportunities are provided for skill
building and personal development in social
and academic behavior.

5. Extends opportunities for finding and
implementing students interest. (Individualized
instruction)

6. More opportunities are available for students
to make choices and judgments about themselves
and others.

7. Students have a greater awareness of community
and larger world dependency of people upon
each other because of their work. (Composite
zeds)

8. aforces "work ethic" at a time when it is
being tested by segments of ociety.

9. Builds student competence in relating to
adults and their world.

10. Adds dimension to the teachers "role" through
working with other adults in other fields.

P.S. I have gained or reinforced these opinions through daily
use of the World of Work format in my classroom.

Sincerely,

Doris Miller
Teacher, 2nd Grade
Willow Grove School
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Dea7 Dr. Wernick:

As the year draws to a close, I find enough
experiences behind me to begin evaluating the World of
Work and what it has done for my classroom.

To begin with, I would like to explain how we
used the World of work in our classroom. Through trial
and error we found that not enough interest was
generated or skills taught when we tried having one
visitor per week. It seemed to be "too confusing" and
"too much". We would just get rolling on one project
and then have to lay it aside and begin a new project.
Our class this year is one that enjoys long term special
contracts and projects. By having too many people in to
explain about their occupations, not enough time was
available for research before the next visitor was
"knocking at the door". We then found that by spending
several weeks exploring all areas, for example of the
building industry, it spurred more special interest groups
and more individual project involvement. It also gave U8
more time to interview several people who might be performing
the same job. This the children did on their own and
brought back their findings to be shared with the whole
classroom.

Each Friday we shared our interviews with each other
and compared our findings. Children learned interviewing
skills very quickly as they listened to those around them
and evaluated each others' findings. They found out what
was important to know and what was of little or no interest.

As a classroom teacher, more time with each project
allowed planning time for certain skills what evelted from
a particular project. I could also take time to individualise
assignments so that all children were not doing the same
thing at the same time. During our Friday shari 4 time I
found these individualized assignments to be invaluable for
the shy, quiet, often non-involved child. The World of Work
also promoted a higher interest level for 'earning basic
second grade material because the program correlates with so
many fields (math, science, social studies, health, reading,
language arts, etc.). What more could a teacher ask for?

Throughout the year we have covered as thoroughly as
possible all phases of the building industry, the story of
flight, animal care beginning with the veterinarian straight
through to using animals in medical research.
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Because of spending many weeks on each project, we were
able to research all of the occupations needed to build and
sell real estate. We found out how many people it took to
run a veterinary hospital and how we use animals in research.
We scratched the surface of O'Hare Field and found that
fifteen different occupations were needed to yet our pilot,
Mr. Chandler, off the ground and flying his American
Airlines Boeing 727. Consequently, material never runs out,
just time, the teacher, or both!

As a teacher involved in the World of Work, I have
found hundreds of avenues of learning opened, many yet to
be researched. I have also discovered that a program such
as this must be tailored for each incoming group of students
according to their special interests -- no chance to become
stagnant! One teacher may find her way of using the program
entirely different than another teacher at the same grade
level. That proves that the World of Work is a fine
instrument for teaching because it allows a teacher to
individualize herself as well as her students with regard to
instruction.

I am sorry to admit that you have only a random
sampling of what really went on "behind the scenes" in our
classroom. HeA I known ahead of time what the results would
be on some of the projects m7 class accomplished, I would
have made arrangements with parents to keep more of their
work. I find it very difficult to ask a parent to part
with a hand-made, hand-painted helicopter that looks to
real it could fly. I guess that "hind-sight" is better
than "no sight".

Our class has decided that they would like to end
this year with a slide program especially for parents, to
share with them some of our experiences while working with
the World of Work. When we finish with the slides, we will
send them to DeKalb, if you wish. We also have some
materials from our flight project that you may have if you
are interested.

See you at EXPO '71 and thank you for allowing me
the opportunity of participating in the World of Work.
It has proven to be an invaluable experience for myself
and my second graders.

Sincerely,

Sandra Anderson
Second Grade, Willow Grove

(Italics by project staff) May 1971



74 PERCENT INDICATING THAT WORKERS IN CERTAIN OCCUPATIONS
SHOULD BE PROUD OF THEIR JOBS

INTERMEDIATE - GRADES 4 THRU

Policeman

Forest Ranger
FL an

Medical Doctor

Minister or Priest

Dentist

College Professor
Bible Salesman

Mailman
Insurance Salesman

Car Salesvm
Big League Baseball Player

Veterinarian
Newspaper Reporter

Lawyer
Grade School Teacher

Nurse

Secretary

Astronaut
Carpenter

. High School Teacher
Auto Mechanic

Store Clerk

T. V. Repairman
Soldier

Race Car Driver
Bartender

Filling Station Man

Cook
Factory Worker

Laborer
Waitress

Housewife
Carnival Worker

Butcher

Plumber
Cesspool Cleaner

Liquor Salesman
Dog Catcher

Garbage Worker
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Responses to "What kinds of jobs would you like to learn more about?"

FOURTH GRADE

FREQUENCY OCCUPATIONAL AREA FREQUENCY OCCUPATIONAL AREA

138 - Teaching 10 - Cook

100 - Nurse 9 - Construction

83 - Professional Athlete 8 - Horse Trainer
Clerk

38 - Secretary Missionary

37 - Policeman 6 - Bankers Jockey
Zoo Work

35 - Racing Cars Factory Worker
Computer Programmer

34 - Medical Doctor
Scientist 5 - Mayor Dancer
Veterinarian Writer Model

Movie Producer
32 - Mechanic Steel Producer

Scuba Diver
24 - Counselor Telephone Company

23 - Truc% Driver 4 - Singer Postman
Fireman Babysitter

Lumberman or Logger
21 - Engineer Sinister or Priest

19 - Pilot 3 - President Gardener
Farming Principal Machinist

Electrician
18 - Astronaut

Artist 2 - Shipper Skater
Game Warden Dress Maker

17 Armed Services Druggist Painter
Salesman School Dupt.

Broadcasting
16 - Airline Stewardess Housekeeper

Beautician FBI Agent
G. rbage Worker

15 - Lawyer Cesspool Cleaner
Accountant

13 - Actor or Actress
1 - GovernoL Skier

12 - Railrord Worker Life Guard Engraver
Architect Bottl3 Maker Judge
Waitress Bartender Banker
Carpenter Fisherman Canner

Stock Broker Barber
Psychiatrist Designer
Heavy Eq. Driver
Computer Repairman
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76 A WORSEOP PLAN

-4

INTERVIEWING

The following orttlino of a workshop on interviewing
was developed by Wayne Rehmer of Booth Tarkington School,
Wheeling. It contains suggestions for teaching children
to interview. A few ideas were "borrowed" from other
ABLE brochures, but the organization and courage to
implement the activities were the work and talent of
Mr. Rehmer, one of our participating teachers.

Information retrieval and communication skills should
be taught to elementary students. Interviewing techniques
increase inquiry skills in many areas.

We are proud to be able to bring this work to the
attention of interested professionals. Our theory of
practice is founded upon the talents of our onrticipating
teachers.

LET'S COMMUNICATE

1. Important Skills to be Learned and Improved by Interviewing

A. Finding information (In our age where knowledge
is doubling and redoubling, we must have sources
for finding information available by interviewing
others who have information)

B. Communicating -- questioning, answering (Involvement
can cut across generation gap)

II. P.tenning for Teaching Interviewing

A. Purpose: establish a reason for interviewing.
Discuss uses of interview with students

B. Strategy: plan appropriate questions with children

A011141,.
C. Interview: practice in a variety of settings,

Evaluate performance with students. Refine

'

techniques and apply

A. Lead-up activity

I. children paired off; talk for 3 minutes to
find an interest, ability, or unusual
background; choose one to develop

2, children work together to establish purpose,
plan strategy, then interview on tape

3, playback taped interview to evaluate performance

III. Interviewing Activities for Intermediate Grades



B. Roleplay a story character

1. interview the character to uncover his feelings
2. interview to review story details

C Book Reports

1. interview reader to discuss opinions
2. interview to review plot, settings, characters

D. Interview adults about jobs for vocational information

1. easiest to do with personnel in school
2. walking tours in neighborhood
3. field trips to work stations in community
4. record on cassette, play in class and discuss

E. Roleplaying of past and present renowned people

1. historical detail
2. character traits
3. opinions and feelings

F. Creative involvement

1. rcleplay and interview almost anybody or
anything - Martian, champion, animal

2. roleplay imacOnative situations - funny, difficult

G. To get information for repots

1. surveys, comparisons, opinions of "real" people
2. interview adults about their childhood heroes

and classmates
3. survey and compar-!. findings

. Observations and Reflections

A. Can be done anywhere: classroom, school, field trips

B. Cassettes: easy to operate, accurate information
feedback

C, must learn and practice asking appropriate questions

D. Must appreciate feelings of people being intervewed

E. Must learn to be comfortable - practice for stye

F. Must learn to adjust strategy during interviewing

S. Must learn to respond to a "yes" or "no" answer with,
"Why?"

H. Interviewing is Motivating and Encouraging

1. Interviewing is Inquiring and Communicating

T
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By this time you're probably becoming a little
anxious because you want to weave all of this content
into a plan for the development of your staff. As a
benchmark for your thinking we are including a short
outline to satisfy your need to put process and content
together. How many cf the following have you already
thought through? How many can you manage with the
energy system available to you?

1. A committee made up of classroom
teachers and .:-1ministrators to plan
specific behavioral objectives and
activities for interested teachers.

2. Visitations to classrooms where
World of Work instruction is being
planned and implemented.

3. Special workshops to focus attention
upon educational goals and outcomes.

4. In-service meetings to learn new
skills of teaching.

5. Lay advisory committees to evaluate
present products of s..%ools and
suggest rew directions and priorities.

6. Grade le.,e1 teams reporting to school
faculties and paren'._ groups.

7. Special projects by learning center
directors to highlight particu-ar
careers or to show the relevince of
academic content to particular occupations.

8. Pilot experiments to test selected
concepts in cl...v,_wwm settings.

9. World of Work Fairs and othtr all-school
activities that bring school and community
together.

10. Consultant help from state office personnel
and/or university faculties.

The beclini of a plan is an
idea. After a teacher considers
an idoa it relation to broad
questions of policy, instructional
managem, t depends upon:

1. What materiJls and services
can be available?

2. What attitudes, facts, and
skills can be developed
from my Idea?

3. What can ah children do?

The organizing center approach
enables teachers to work through
practical concerns quickly so they
can take an idea and see where
it leads them.
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Plan with
organizing center
approach

14:-:A: :IA: AN bie

Mdicate people
and materials,
content, cl,ildren's
performance

Use work
breakdown
and network
techniques

Check academic
areas, ievelopmental
abilities, career

elf;

Introduce plans
and initiate
activities with
staff, children,
and parents
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Introduce Flans
and in.tiate
activities with
staff, children,
and Tarents

Check exp :essed
interests with
information about
learners

Blend interests
into work
packages

Negotiate
preliminary
contracts
:indicate work,
time, resources,
etc.)

Schedule work
to be perfolmed,
sharing, and
evaluation
activities



Eonedule work.

to De performed,
sharing, cd
evaluation
activities Assess

children's
motivations
and work
habits

Check choosing,
inquiring,
relating

Discuss what
might follow
from project

Commucate
speci, skills
to parents

Supervise,
redirect work
as needed,
support learner



FILMED FROM BEST AVAILABLE COPY

(frame 22 continued)

How is this phase of the preparational step motivational?

This phase is not related in any
way to motivating the trainee to
learn.

This phase gives the instructor
a chance to observe the trainees
and determine where special
needs or abilities lie.

The trainee feels that his opinions
are important and his talents and
abilities, useful to the class

ti84

FRAME NO.

24

27

30



(from Frame 21) 23

YOUR ANSWER: The following best demonstrates a portion of a good
course preview:

"Mc Keeley Park is located in the northwestern
corner of the state twenty-two miles south of
Rockville. It was founded as a State Park in
1936 as a part of the conservation program of
Roosevelts's administration . This site was
chosen because of the -warm sulfur springs
that flow here in a naturally beautiful moun-
tain setting. The source of the springs it

If Mr. Bright began his preview of the tour to McKeeley Park in this
manner, his students might have either sneaked off the bus and gone home
or caught a catnap between commas! It is important to remember that
instruction does not take place during the preparation step. Your purpose
in this step is to get the student physically and mentally ready to learn.
A chef might prepare an elegant meal for you, but unless you were hun-
gry you could not be made to eat it. Even in previewing the course or
lesson, remember that you are still in the process of motivating the
trainee. Pick out the most h:4-eresting things that he will study. Ask
some thought-provoking questions which will be answered in the lesson.
Show him that instructor and trainee will be working Together to reach
the objectives of the course.

A point to ponder: It has been said that the best instructor does the least
talking! Return now to frame 21 and make the correct response.

(from Frame 22) 24

YOUR ANSWER: This phase of the preparation step is not related in any
way to motivating the trainee to learn.

Perhaps you need to ask yourself again what motivation is. Motivation is
showing the trainee the need to learn, generating interest to learn, giving
him the desire to learn. The phase of preparation that we have discussed
gives the trainee the opportunity to have a say in planning his course of
study and making the classroom rules that he will have to follow. What is
motivational about this? The same thing that causes the tiny private farm
plots in Russia to produce more than the huge communal farms operated
by the government. The small plot of land belongs to the individual. He
can use the produce for his family or sell it in the market. Because it is
his and he can reap the benefits of it directly, he works harder to make
his little garden productive.

Return now to frame 22 and make the correct response.

J85
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(from Frame 30) 25

YOUR ANSWER: The Preparation Step sets the mood for learning be-
cause it prepares us for the type of instruction that is
to come.

Correct! You don't buy something without first examining it to see if
you really want it and if it.is worth the money. Your trainees won't "buy"
your instruction unless you have given them some idea of what it's all
about and its worth to them. The Preparation Step is part of the plan of
instruction because your trainees won't learn unless they are ready and
willing to do so.

Let's summarize all that we have said about preparing the learner:

I. Provide proper facilities.

A. The trainee must be physically comfortable.

1. Seats must be arranged properly.

a. The student must be able to see.
b. His legs should rest comfortably on the floor.
c. His work area (desk top, table, etc. ,) must be

large enough for the task that he is assigned.

2. Lighting must be evenly distributed.

3. Ventilation must be provided to prevent trainee from
becoming overheated or cold.

B. The trainee must have safe, healthful surroundings.

1. Desks, chairs, tables, etc., must be arranged to
provide easy passage around the room.

2. Lighting must be adequate to prevent eyestrain.

3. Wiring and electrical outlets and equipment must be
checked to insure safety in use.

4. Room must be adequately ventilated.

a. Proper ventilation prevents air from becoming stagnant.
b. In use of some chemicals, etc., proper ventilation pre-

vents dangerous fumes from being trapped in the room.

GO ON TO THE NEXT PAGE



(frame 25 continued)

II. Motivate the trainee to learn.

A. Put him at ease.

B. Find out if he is ready to learn.

1. Principle of learningreadiness.
2. What is the student's background?

3. What does he already know about the subject?

4. What does he need to know?

C. Preview the course.

1. Touch only the high points

2. Make the trainee want to know more.

D. Involve the student in planning the lesson or course.

1. Ask him to set goals for the lesson, to make rules for
classroom behavior, and to suggest ways to make the
study more interesting

2. Observe the trainees to discover special interests
and aptitudes.

Now we are ready to see how. well you understand the Preparation Step of
the "Four -Step Method of Instruction. Turn to frame 26 for your first
question.



from Frame 25) 26

What is the first step in the Four-Step Method of Instruction?

FRAME NO.

Preparation of the learner 29

Planning to teach 32

Presentation of information 34

, %.188



(from Frame 22) 27

YOUR ANSWER: This phase of the preparation step is motivational be-
cause it gives tti, instructor a chance to observe the
trainees and determine where special needs or abili-
ties lie.

This phase does give you a chance to observe your trainees and, like a
doctor, diagnose their needs and abilities. This information that you are
gathering as your trainees participate in planning might be used to moti-
vate them as the class goes on. The question asked. however, how this
phase is motivational, not how the information that you gather from this
phase might be used to motivate. You must then ask yourself what the
trainees do that encourages them to learn. It is the same thing that mo-
tivated our founding fathers to come to Americaself-determination.

More than likely, you merely misread the question. With this reminder
to be more careful, return to frame 22 and make the correct response.

(from Frame 30) 28

YOUR ANSWER: The Preparation Step sets the mood for learning be-
cause it causes the trainee to eagerly anticipate learn-
ing the lesson.

This is true only if the mood that you set is a favorable one. If you fol-
low the points that we have discussed, you should be able to set a desir-
able mood. If, on the other hand, the mood you set makes the trainee
more tense, if he is made to feel that your class will be like a prison
camp with nothing to gain but hard work and hard times, you will have
set a mood; this mood will hinder, not help, learning.

You are on the right path. Make sure that you think through the responses
before making your selection. You may return now to frame 30 and
choose the correct answer.



(from Frame 26) 29

YOUR ANSWER: The first step in the Four-Step Method is the prepara-
tion of the learner.

Good! You recognized the fact that planning to teach must come before
actual instruction begins and that you cannot present instruction until the
learner is prepared by being made comfortable and being motivated to
learn.

Proceed to the next question by turning to frame 33.

(from Frame 22) 30

YOUR ANSWER: This phase of the preparation step is motivational be -
cause the trainee feels that his opinions are important
and his talents and abilities, useful to the class.

Good! The motivation lies in the trainee's feeling about himself, his
class and the whole learning situation.

We have just completed the Preparation Step of the "Four-Step Method of
Instruction." All of the points that we have discussed concerning this
step prepare the learner to receive instruction and set the mood for
learning. If we compare the use of the "Four-Step Method" to a movie,
the preparation step would be the music before the movie actually begins.
You can usually tell whether the movie will be a drama, a western, a
comedy, or a murder mystery by the kind of music that introduces it. If
it is shrill, loud, and perhaps even weird music, we expect a horror
movie or a murder mystery. Our bodies tense and we might grasp the
arm of the seat a little more tightly. Mood music has prepared us to ex-
pect what is to come. The Preparation Step has the same purpose. By
the time you are ready to begin the next step, the trainee knows what to
expect-from you and from the lesson. The more pleasant and interesting
the mood you set for your class, the better prepared your trainees will
be for receiving instruction.

GO ON TO THE NEXT PAGE



(frame 30 continued)

What do we mean when we say that the Preparation Step sets the mood
for learning?

It prepares us for the type of instruction
that is to come.

It causes the trainee to eagerly anticipate
learning.

The instructor plays music that relaxes the
trainee so that he can receive instruction.

FRAME NO.

25

28

31



(from Frame 30) 31

YOUR ANSWER: The Preparation Step sets the mood for learning be-
cause the instructor plays music that relaxes the train-
ee so that he can receive instruction.

You misir+erpreted the pclnt. It might not be a bad idea in many in-
stances to use music to set the mood for a lesson. Music could not be
used alone, though. You must determine where to begin your instruction,
how to make the trainee comfortable, and what the trainee needs to learn.
Your trainee needs to know what he will be expected to learn, how you
will determine if he has learned, and why he needs to know what you are
offering to teach him. He does not want to walk into the study of your
trade blindfolded. There is fear in the unknown, and it is your job to
erase any fears or doubts the trainee might have before he begins the
lesson. This is what is involved in setting the mood. Music was used
as a comparison because it can set or change a mood. It can make you
tense or relax you; it can make you sad or happy. The mood in a class-
room can motivate a trainee or make him indifferent to learning. When
you have created a good mood for learning, the preparation step has been
completed.

Return now to frame 30 and re-read the information on this frame be-
fore making another response.

(from Frame 26) 32

YOUR ANSWER: The first step in the Four-Step Method is planning to
teach.

Remember, the Four-Step Method deals only with instruction of the
trainee. It is necessary to plan your strategy before beginning to teach,
but the Four-Step Method tells you what you must do when the trainees
are actually before you.

Now that your memory has been refreshed a bit, return to frame 26 and
select the right answer.



(from Frame 29) 33

What teaching principles do you apply when you prepare the learner?

repetition
IQ

readiness
motivation

interest
evaluation

FRAME NO.

35

39

4G

(from Frame 26) 34

YOUR ANSWER: The first step in the Four-Step Method is the presen-
tation of information.

If you walk into the classroom and begin to present instruction immedi-
ately, how will you know whether the trainee is physically comfortable,
whether lighting is proper, or whether the trainee is really ready to
learn what you have planned to teach him? Before these questions: are
suitably answered, the instructor should never present a lesson.

Return to frame 26 to make the proper answer selection.

'393



(from Frame 33) 35

YOUR ANSWER: The teaching principles tnat you apply when you pre-
pare the learner are repetition and IQ.

Repetition is an important principle involved in learning, but iiot in this
step. This principle deals with allowing the trainee to practice what you
have taught as often as is necessary to learn the skill or information. A
trainee's IQ is not a principle of teaching; it is useful to the instructor
to know the trainee's IQ in order to prepare him for learning as well as
to know how to Present material to him.

Do not allow yourself to be tied up in terminology. Sometimes words
look impressive, and we tend tc use them though they mean little to the
situation. It is necessary for you to know and understand the principles
of teaching in order to make your teaching effective. Think of these
words as being trade terms, but make sure you know what they mean be-
fore using them.

Return to frame 33 and ask yourself what each word means before mak-
ing your answer choice.

(from Frame 37) 36

YOUR ANSWER: Paragraph "A" best demonstrates proper preparation
of learner.

..,00k again at the paragraph you have chosen:

"Good morning, class! We begin a new lesson this morning on the mus -
cular system. We have muscles for two reasons: 1) to bring about move-
ment and 2) to provide support. Muscles also produce body heat when
we move actively. There are two distinct types of muscles--smooth
muscle and striated muscle. Smooth muscle fibers usually constitute
involuntary muscles like the heart. The heart is called an involuntary
muscle because we do not consciously control its movements. Striated
muscles contract much more rapidly than smooth muscles, and we do
have conscious control of most striated muscles. An example would be
the muscles of the legs. You can move these muscles when you need to.
If you saw a bear coming toward you, your brain would quickly send a
message through your nervous system to your legs saying, "Run, legs,
run

GO ON TO THE NEXT PAGE



(frame 36 continued)

Is this instructor preparing the trainee to learn? What has he discover-
ed about the trainee's readiness? Has he made any plans with his class
for the study of this lesson? Do his trainees know what will be expected
of them, i. e. what they are to learn and how they will demonstrate that
they have learned? Have the trainees been motivated to learn? Upon
examination of this paragraph. I think that you will discover that the in-
structor has skipped the preparation step entirely. He is already pre-
senting the information to his trainees--the second step of instruction.
In other words, he is building his house before he pours the foundation!

Make sure that your next response satisfies each question. Return now
to frame 37. Put each paragraph through the test that we gave your
answer choice.

37

Which of the following situations best demonstrates proper preparation
of the learner?

A
FRAME NO.

36

"Good morning, class! We begin a new lesson this morning on the
muscular system. We have muscles foe two reasons: 1) to bring about
movement and 2) to provide support. Muscles also produce body heat
when we move actively. There are two di.: tinct types of muscles- -
smooth muscle and striated muscle. Smooth muscle fibers usually con-
stitute involuntary muscles like the heart. The heart is called an in -
voluntary muscle because we do not consciously control its movements.
Striated muscles contract much inure rapidly than smooth muscles, and
we do have conscious control of most striated muscles. An example
would be the muscles of the legs. You can move these muscles when you
need to. If you saw a bear coming toward you, your brain would quickly
send a message through your nervous system to your legs saying, "Run,
legs, run!"

GO ON TO THE NEXT PAGE TO STUDY TWO MORE SITUATIONS
BEFORE SELECTING THE CORRECT ONE.



(frame 37 continued)

B
FRAME NO.

38

"We have little time to spare, so let's get down to the job at hand. We
begi a new lesson today on the muscular system. I wouldn't waste time
teaching this lesson, but you have to know this information to pass the
State Barbering Exam. I'm passing out a pamphlet to you which contains
all the information you need to know in order to do well on the test at the
end of the lesson. Some of you will do well on this lesson; some of you
will fall by the wayside. I will do the best I can for those who try, but
don't bleed on my shoulder at the end of the lesson if you sit and do noth-
ing. If you don't have what it takes, you should get it over with now. I
don't want you in this class. Now that we have that point clear, look at
the model of the muscular system on the table. Find the parts that match
the numbered muscles in your pamphlet and label each part. let you
know when your time is up."

FRAME NO.
41

"Good morning, class! We are ready to begin a new lesson this morn-
ing. Some changes in seating may be necessary to make sure that every-
one will be able to see. How many of you know anything about the mus-
cular system? In order to be a good barber and in order to pass the
State Barbering Exam, you must be able to recognize and name each
muscle of the body--particularly of the head and neck. At the conclusion
of this lesson, you will be able to label all muscles indicated on the dia
gram that I am passing out to you. You will also be able to meet the re
quirements necessary to pass the State Exam. Jim, you are a good
artist. Will you prepare a chart of the muscular system for us to refer
to in our study? I will call upon many of you to share your talents with
us in this study. Now, how can we make this study more interesting?
What goals should we set for ourselves in this lesson. As we discuss
these points, I will ask George to keep notes of our discussion. Jack,
willyou write the main points on the-board for us at the conclusion of the
discussion?"

3c6



(from Frame 37) 38

YOUR ANSWER: Paragraph "B'' best detn,:..t,
of the learner.

Proper preparation

Let's look at the paragraph you have c.1 , it more closely :

"We have little time to spare, so let's get Je ; -1 to the job at. hand. We
begin a new lesson today on the muscular system, I wouldn't waste time
teaching this lesson, but you have to know this information to pass theState Barbering Exam. I'm passing out a pamphlet to you which containsall the information you need to know in order to do well on the test at theend of the lesson. Some of you will do well on this lesson; some of you
will fall by the wayside. I will do the best I can for those who try, but
don't bleed on my shoulder at the 00 of the lesson if you sit and do noth-
ing. If you don't have what it takes, you should get it over with now. Idon't want you in this class. Now that we have that point clear, look atthe model of the muscular system on the table. Find the parts that match
the numbered muscles in your pamphlet and label each part. I'll let you
know when your time is up."

Is the learner put at ease? Has this instructor determined if he is readyto start this lesson? Did the instructor preview the course for the
trainees to give them an idea of what they would study? Did he involvethem in course planning? Did he set a good mood for learning? Negativeattitudes on the part of instructors are contagious. They tend to givethe trainees the same negative attitude toward the whole lesson. Remember, a person can learn anything that he wishes to learn. Motivation and tre.inee readiness are key points in preparation of the learner.

Return, now, to frame 37 and read each answer choice carefully beforemaking another response.

(from Frame 33) 39

YOUR ANSWER: The teaching principles that you apply when you pre-
pare the learner are readiness and motivation.

You are correct! The most important questions the instructor asks him-
self during this step of instruction are, "Is the trainee ready to learn?
and, "does the trainee have the desire to learn?"

You may continue to the next question. Turn to frame 37, please.



(from Frame 33) 40

YOUR ANSWER: The teaching principles that you apply when you pre-
pare the learner are interest and evaluation.

You are hedging on the answer. Trainee interest is one aspect of an im-
portant principle involved in preparing him to learn. Evaluation, how-
ever, is one of the major steps of instruction. It is not a teaching prin-
ciple.

Remember, the job that you are trying to accomplish is to get the trainee
ready to learn and to make him want to learn what you are trying to teach.

Go back, now to frame 33 and consider the choices carefully before mak-
ing another response.

(from Frame 37) 41

YOUR ANSWER: Paragraph "C" best demonstrates proper preparation
of the learner.

Excellent! In the perfect situation, the instructor would not dominate
the scene as he does in this simulated situation. The best instructor
does the least amount of talking. The classroom is instructor-centered
more during the preparation of the trainee than during any other step in
instruction, however. The important point here is that this situation
meets the standards we have set in this lesson for proper trainee prep-
aration. We put the learner at ease, determine if he is ready for this
particular lesson, preview the course with him and try to motivate him
to learn, discover special talents and abilities to bring him actively into
the study, involve him in the class planning and set a favorable mood for
study.

You are ready to learn now how to present the information or skill to the
stn.dent. Go now to Module IV of the "Four-Step Method" to begin this
lesson.



VT 016 183
TERRY, MARTHA, ED.
THE FOUR-STEP METHOD OF Ir'>TRUCTION. A
PROGRAMMED COURSE FOR Cr ATIUNAL
INSTRUCTORS. MODULE A

REHABILITATION RESEARC, ILuNDATION, ELMORE,
ALA.
OFFICE OF EDUCATION (OHEW), WASHINGTON, D.C.
MF AVAILABLE IN VT-ERIC SET.
DEC-2-7-006711-4542
PUB DATE - ND 68P.

DESCRIPTORS - GRCUP INSTRUCTION; *PROGRAMED
MATERIALS; INSTRUCTIONAL AIDS; TEACHING
GUIDES; *EFFECTIVE TEACHING; *VOCATIONAL
EDUCATION TEACHERS; PROGRAMED INSTRUCTION;
*TEACHER IMPROVEMENT; VOCATIONAL EDUCATION

ABSTRACT - THIS MODULE IS THE FOURTH IN A
SERIES OF SIX WHICH CONSTITUTE A 4-STEP
PROGRAMED COURSE IN CERTAIN TEACHING
TECHNIQUES AND STRATEGIES THAT HAVE BEEN
DEVELOPED PRIMARILY FOR OCCUPATIONAL
TEACHERS. IN AN EFFORT TO IMPROVE
INSTRUCTIONAL COMPETENCY THIS MODULE ANALYZES
THE PRESENTATION OF INSTRUCTION IN FOUR STEPS
THAT ARE NECESSARY FOR THE ACTUAL LEARNING
PROCESS TO TAKE PLACE. THESE STEPS ARE: (1;
DEMONSTRATE AND EXPLAIN ONE IMPORTANT STEP AT
A TIME, (2) ILLUSTRATE YOUR INSTRUCTION WITH
THE PROPER AIDS AND MATERIALS, (3) QUESTION
THE TRAINEES TO SEE THAT THEY UNDERSTAND WHAT
YOU HAVE PRESENTED, AND (4) REPEAT
INSTRUCTION WHEREVER ANSWERS TO YOUR
QUESTIONS INDICATE THAT THERE IS A NEED.
OTHER COMPONENTS TO THE SET ARE AVAILABLE AS
VT 016 180-VT 016 185 IN THIS ISSUE. (SN)



METHOD

OF \

INSTRUCTION

A Programmed Course
For Occupational Instructors

MODULE 4

4C0



U.S. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED .=ROM
THE PERSON OR ORGANIZATION ORIG
INATING IT POINTS OF VIEW OR OPIN
IONS STATED DO NOT NECESSARILY
REPRESENT C,FFICIAL OFFICE OF EDU
CATION POST ON OR POLICY

THE FOUR -STEP METHOD OF INSTRUCTION

A Programmed Course

for

OCCUPATIONAL INSTRUCTORS

Module 4

Developed by the

REHABILITATION RESEARCH FOUNDATION
Elmore, Alabama

John M. McKee, Ph. D. , Director
Donna M. Seay, Assistant Director

Pursuant to a Contract with

U. S. Office of Education
Contract No: OEC2-7-006711-4542

Valeta C. Bush, Programmer
Martha Terry, Editor

Subject Matter Specialists:

J. F. Ingram, Director
Alabama State Division of

Vocational Education

Fred C. Williamson, Teacher Trainer
Trade and Industrial Education

University of Alabama

Clarence Collier, Teacher Trainer
Manpower Development and Training

Georgia



II

1

As a vocational instructor, you will be teaching two kinds of lessons:
You will be teaching individual skills that make up your trade, and you
will be teaching related information that will help the trainee to do the
skill better. The "Four-Step Method" is used for both lessons, so we
will discuss instruction generally for both types unless we specify one
or the other.

The hardest part of your job is already over. You have your plan of
action mapped out in your lesson plans. Your trainee has been physi-
cally and mentally prepared for instruction. This means that you are
ready to begin the second step of the "Four-Step Method"--Presentation
of Instruction. Let's break down the operation of Presentation of In-
struction into steps (we will fill in the key points when we examine each
step in detail):

JOB: Using the "Four-Step Method" OPERATION: Presenting instruc -
tion

KEY POIN'I'rSTEPS

1. Demonstrate and explain one
important step at a time.

2. Illustrate your instruction
with the proper aids and
materials.

3. Question the trainees to see
if they understand the skill
or information that you have
presented.

4. Repeat instruction wherever
answers to your questions in-
d2ate that there is a need.

GO ON TO THE NEXT PAGE

42



(frame 1 continued)

I When you present instruction, what four things must you do to make sure
that the trainee will understand and learn?

Show the trainees how to do the skill
using aids and materials. Check to
make sure they're paying attention.
Go on to the next lesson.

Demonstrate, illustrate, question,
repeat instruction.

Prepare the trainee, present the skill
or information, allow application of
skill or information, evaluate progress.

4c3

FRAME NO.

3

5

7



1

(from Frame 5) 2

YOUR ANSWER: The teaching principles that Mr. Bright is applying are
known to unknown and simple to complex.

Excellent! Having applied the principle of teaching from the known to
the unknowi; and from the simple to th.c,- complex, you can decide your
starting point and begin your demonstration.

The demonstration is a kind of "show and tell." This step is particular-
ly important to a skill lesson. The trainee needs to see the operation
performed as he will be asked to perform it. You should accompany
your demonstration with a full description of how ou do the operation
and why you do it in this manner. You should instruct slowly, complete-
ly, and patiently one important step' at a time making sure that you speak
to the trainees and not mutter down. into the equipment or the lectern that
you are using. Be sure that you stress the key points in performing the
operation. Lastly, don't try to give the trainees more information at
one time than they can master. As soon as you have presented a major
point, question for understanding and repeat instruction if necessary.

Which of the following is the most important point to remember in dem-
onstrating a skill or related information?

FRAME NO.

Teach one important step at a time. 6

A
Challenge the trainee by giving him
a little more than he can learn each
time you present instruction.

Mention casually the key points to
performing the skill.

9

11



(from Frame 1) 3

YOUR ANSWER: The four things that you must do to make sure that the
trainee will understand alyi learn when you present in-
struction are:

Show the trainees how to do the skill
Use aids and materials

Check to make sure they're paying attention
Go on to the next lesson

On the surface your answer seems to be a restatement of the four points
that we listed. Let's examine each to discover why they are not suffi-
cient. The first point is stated, "Show the trainees how to do the skill."
Something more is necessary than merely "showing" them. You must
also make each move clear by telling them what you are doing and why.
The word we use Ls "demonstrate" which means "to prove or make clear
by reason or evidence." That means a great deal more than "show,
doesn't it? The second point which you have chosen is, "Use aids and
materials." We have discussed the importance of aids and materials,
and you should know that aids and materials must not simply be used.
They must help to teach by reinforcing what you have already presented
or making clear a point that some of the trainees missed in your presen
tation. The word we used which has this meaning is "illustrate." Your
third point is, "Check to make sure they're paying attention." This step
has a much more important purpose than as a disciplinary measure. You
need to know if your instruction is effective. Have the trainees learned
what you wished from your presentation?

Return now to frame 1 and select the response that answers this question.

(from Frame 5) 4

YOUR ANSWER: The teaching principles that Mr. Bright is applying are
unknown to known and simple to complex.

Have you ever seen anyone build a house from the roof down? Of course
not! In effect, this is what you are saying that Mr. Bright is doing. You
are saying that he is beginning his lesson with something his passengers
know nothing about and teaching toward what they already know. The
previous frame stated that Mr. Bright chose McKeeley Park because

most of his passengers have been there." In other words he plans to
start with something known and teach toward that which is unknown. The
trainee's previous knowledge should serve as a foundation upon which to
'build each lesson.

You may have misread the answer response. If not, return to frame 5
and look carefully at the information given you before making another
civic e.
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(from Frame 1) 5

YOUR ANSWER: The four things that you must do to make sure that the
trainee will understand and learn when you present in-
struction are:

Demonstrate
Illustrate
Question
Repeat instruction

Very good! Following each of these steps carefully will insure that the
trainees grasp each lesson before going on to the next. You will be
building their learning solidly as you go. Just like stacking building
blocks, learning is built von skill and information already learned. Pull
one block from the middle and what happens? Collapse! Leave out a
block and the stack is not as high as it could be. One lesson unlearned
or learned improperly leaves the trainee that much short of the goals
you have set.

You now know the steps involved in presenting instruction. The question
is, "Where do you begin your demonstration?" You refer to your lesson
plans to see which lesson you have decided to teach first. You then re-
fer to notes you made about your trainees' readiness when you observed
them during the preparation step. Suppose you are teaching carpentry.
The first lesson you plan to teach is "how to identify the simple tools of
carpentry." Most of your trainees are already familiar with these tools,
so you will need only a brief lesson to refresh memories and to instruct
those who are not familiar with the tools.

GO ON TO THE NEXT PAGE
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(frame 5 continued)

You are using two very important teaching principles here. First of all,
you are beginning your instruction with something familiar to the train-
ees, and you will lead into something that they have not yet learned.
This is called teaching from the known to the unknown. Secondly, you
are beginning with the simplest subject matter of your trade--recogniz-
ing the simple tools--and you will build upon this lesson to teach more
difficult subjects. This is called teaching from the simple to the com-
plex.

Mr. lipight chose Mc Keeley Park to begin his tour for two reasons: 1) it
is close to the departure point and most of his passengers have been
there; 2) the park is fairly small and takes only a little while to cover.
What teaching principles is he applying?

4C7

Known to unknown
Simple to complex

Unknown to known
Simple to complex

Readiness
Atotivation

FRAME NO.

2

4

8



(from Frame 2) 6

YOUR ANSWER: The most important point to remember in demonstrat-
ing a skill or related information lesson is to teach
One important step at a time,

Good! You are wise to realize that you cannot feed information to your
trainee as you would to a computer, nor can you open a hinged trap in
your trainee's head and pour in the information. You must feed him
knowledge and skill as he is able to digest it. Otherwise, there will be
a loss of information rather than a steady gain.

In demonstrating a skill we need to emphasize another very important
key point. If at all possible, the trainee should observe the performance
from the same viewpoint that he will have to perform--in some cases,
from behind the instructor, not from the front. Why? Do you ever have
trouble tying a necktie as you look in a mirror? What you thought was
left is actually right. You can't seem to become coordinated. Your
hands keep trying to go in the wrong direction. The problem is that you
have to determine how the mirror reflects your imsge before you can
decide which hand is which.

GO ON TO THE NEXT PAGE
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(frame 6 continued)

In watching you perform a skill from the front, your trainees will have
to turn you around mentally in order to see the job done as they will have
to do it. They will more than likely become confused trying to reverse
the process. You must simplify the trainees' learning process by mak-
ing your demonstration as much like the trainees' own performance as
possible.

Mr. Bright is showing his trainees how to operate the typewriter at the
rear of the bus. What is wrong with his demonstration?

He is giving his trainees more
than one major step at a time.

He should have a trainee who
understands the process to
demonstrate.

He should have the trainees
looking over his shoulder.

4C9
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(from Frame 1) 7

YOUR ANSWER: The four things that you must do to make sure that the
trainee will understand and learn when you present in-
struction are:

Prepare the trainee
Present the skill or information
Allow application of skill or information
Evaluate progress

I think that you must have misunderstood the question. The question
asked you to select the four steps to follow when presenting instruction.
Look again at the four steps you have chosen. You probably realize Ly
now that you have chosen the four major steps of the "Four-Step Method"!
What we are asking is that you identify the four points to follow in carry-
ing out the second step of the "Four-Step Method."

Make sure you have read the question carefully before choosing the cor-
rect response. Return now to frame 1 and review the frame briefly be-
fore making another selection.

(from Frame 5) 8

YOUR ANSWER: The teaching principles that Mr. Bright is applying are
readiness and motivation.

These principles of learning are most important in the preparation step.
You cannot begin the presentation step unless these principles have been
applied successfully in the preparation step, as a matter of fact. How
would you know where to begin presentation of information if you did not
know the trainees' level of readiness? How effective would your presen-
tation be if the trainees were not motivated?

When you begin the presentation step, you must know that the trainee is
ready and motivated to receive instruction. Then you determine in the
presentation step exactly where you will begin to instruct. The teaching
principles that you should have chosen will tell you this.

Return to frame 5 and study the frame carefully before making the cor-
rect response.



(from Frame 2) 9

YOUR ANSWFR: The following is the most important point to remember
in demonstrating a skill or related information lesson:
Challenge the trainee by giving him a little more than
he can learn each time you present instruction.

This tactic is like dangling a carrot in front of a horse to make him run.
In some cases this may work, but not in all. When the horse realizes
that he cannot get the carrot regardless of how hard he tries, he will
stop trying altogether. This is the same effect that teaching above the
learner's head or teaching each point too quickly have. The learner will
try harder for a while; but when he sees that the goal is unreachable, he
stops trying.

Instead of creating frustration for the trainee, you must attempt to min-
imize the frustrations of learning as much a.s possible.

There is a better answer for this question. Return to frame 2 and find
it.

(from Frame 6) 10

YOUR ANSWER: Mr. Bright is giving his trainees more than one major
step at a time.
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Since you are given only a picture, it would be almost impossible to de-
termine if this were true; Look at the picture again. Mr. Bright is
demonstrating the use of the typewriter. How well do you think his pas-
sengers will be able to operate this machine after watching his demon-
stration? Do you think they can all see the demonstration? Can those
Who are able to see turn the machine around in their minds well enough
to remember what Mr. Bright has shown them? Putting on a demonstra-
tion in this manner is like tying a lead weight avound someone's waist
while teaching him how to swim. He will be so busy merely trying to
keep his head out of the water that he won't have time to listen to your
instruction.

With these remarks as clues, return to frame 6 and make the correct
response.



(from Frame 2) 11

YOUR ANSWER: The most important point to remember in demonstrat-
ing a skill or related information lesson is to mentor
casually the key points to performing the skill.

Casually mentioning the key points related to performing some sxills
could mean the difference in the trainee's having a hand or losing one!
Key points not only tell the person performing the skill the best way to
do a step; they also include any safety hints necessary to prevent acci-
dents while performing the step. Therefore, key points must be stress-
ed rather than mentioned lightly in passing. You are the instructor, and
only you can warn the trainee of any danger that might exist in perform-
ing an operation.

You probably realize your error by now. Return to frame 2 please, and
select the correct response.

(from Frame 15) 12

YOUR ANSWER: When Mr. Bright makes his demonstrations interest-
ing, easy to follow, and slow enough for all students
to catch on, he is applying the principle of success.

Saying that success is the name of the teaching principle that we discuss-
ed is like saying that your name is man. Success is not the principle,
but a characteristic that determines how well the principle works. if
the trainee has a high degree of success with learning, the principle has
been applied properly; if he is not successful, the principle has been
applied poorly.

Re-read carefully the information in frame 15 before fhaking your next
response.



(from Frame 6) 13

YOUR ANSWER: Mr. Bright should have a trainee who understands the
process to demonstrate.

It is always good to involve as many of your trainees as possible in the
teaching situation. It is not "Who" that is important here, but "How"!
If you've ever learned a dance step from someone, you know that you
cannot stand facing the person who is teaching you; you must stand be-
side him to imitate his steps easily. The same principle applies in your
demonstrations. Is Mr. Bright making his demonstration easy for his
passengers to repeat?

Return to frame 6 and ask yourself this question as you examine the
picture.

(from Frame 17) 14

YOUR ANSWER: You should use teaching aids and materials in the class-
room as a time filler.

No activity that is carried on in the classroom should ever be for the
purpose of filling time. If it does not relate to the lesson, it should not
be used. If it does not add to the learning of a particular point or step,
it should not be used. You have gone to a great deal of trouble in pre-
paring the learner to set the proper mood for the lesson that you are go-
ing to teach. Nothing should interfere with the reaction that you have
started. To do so would be like getting a passenger train up to a good
speed and uncoupling the coaches. Regardless of how fAst the engine
runs, the rest of the train will go nowhere! The engineer will lose time
having to return and pick up the detached cars.

Regardless of how good an aid or material is, if it does not add to the
point you are trying to teach, don't use it!

Return now to frame 17 and select the correct response.
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(from Frame 6) 15

YOUR ANSWER: Mr. Bright should have the trainees look over his
shoulder as he demonstrates.

Certainly! From this point of view, the trainees can see Mr. Bright
manipulate the buttons and levers on the typewriter just as they will in
their use of the machine.

We have mentioned throughout our discussion of the "Four-Step Method"
the importance of making the trainee comfortable, making him want to
learn, and minimizing any unnecessary interferences with his task of
learning. This has probably led you to realize that the classroom is
actually "trainee-centered" rather than "instructor-centered."

GO ON TO THE NEXT PAGE
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(frame 15 continued)

You have been hired to do a job; that job is to teach your trainees your
trade and anything else that will help them learn to do this trade more
easily, more skillfully, and more efficiently. You would not put your
foot on the brake pedal and the accelerator of your car at the same time,
would you? Not only would it make the car's task impossible, but you
woed get nowhere. You might even wind up paying to have your brakes
relined! By the same token, the ?recautions that you take in the class-
room to make learning simpler and more pleasant for your trainees are
not for the purpose of pampering them, but rather shortcuts to doing your
job better. There is a teaching principle which incorporates this theory
--the principle of EFFECT. In short, this principle states that the
trainee must have success with and get satisfaction from learning in
order to retain what is taught and to desire to learn more.

What principle of teaching is Mr. Bright applying when he makes his
demonstrations interesting, easy to follow and slow enough for all train-
ees to catch on?

FRAME NO.

The principle of success 12

The principle of effect 17

The principle of readiness 19



I

16

AIDS

KIND DEFINITION EXAMPLES

Display aids Eye-catching
arrangements
of materials
displayed in
the classroom

Chalk board drawings,
pictures and diagrams
on large pads of paper,
posters, cartoons, flip
charts, felt boards,
and permanent wall
charts.

Projected aids Enlargements
of subject matter
on a screen with
a projector

Slides, filmstrips,
motion pictures,
opaque or overhead
projector.

3-D The object
about which
you are teach-
ing, a part o'L
it, a model or
a mock-up of it.

Mock-up (a full-
sized model built
accurately to scale)
Model (a duplicate of
the object built to
scale. May be larger
or smaller than actual
object). Actual object.

Duplicated aids I Materials
printed to hand
out to indi-
vidual trainees.

Job breakdown sheets,
grading sheets,
outlines of lessons,
fact sheets, diagrams.
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(frame 16 continued)

Which kinds of aids would Mr. Bright be using if he used an overhead
projector to introduce his presentation, distributed fact sheets for the
trainees to refer to, and used a series of pictures on a flip chart to add
to his presentation?

Display aid, projected aids. 3-D
aid

3-D aid, duplicated aid, display
aid

Duplicated aid, display aid, pro-
jected aid

FRAME NO.

18

21

23



(from Frame 15) 17

YOUR ANSWER: When Mr. Bright makes his demonstrations interest-
ing, easy to follow, and slow enough for all trainees
to catch on, he is applying the principle of effect.

Very good! Not only is it important to apply the principle of effect, but
to apply it correctly. The effect of learning upon a trainee can be a
favorable one giving him a feeling of success and accomplishment, or
the effect can be a Door one turning the trainee against the learning pro-
cess. Application of this principle does not end with the demonstration
step but is carried on throughout the presentation step as well as the
application and evaluation steps. We will discuss its proper use as we
continue our lesson.

In our job breakdown of the presentation step, our second step is "Illus-
trate each point with the proper aids and materials." We have already
discussed how to go about selecting teaching aids and materials. Now
we will tell you how to use them to best advantage. The word "Illustrate"
gives you a clue. It means "to enlighten, to shed light upon, to clarify."
This is the purpose for using aids and materials in the classroom. This
is the reason that Mr. Bright was chosen to illustrate the teaching points
made in this lesson. Each time you present a major idea or a major
step, you should illustrate with appropriate aids and materials. For
those who understood your demonstration, the illustrations will strength-
en their learning by repetition. For those for whom your demonstration
might not have been clear, the aids and materials should present the
same material in an interesting way to "enlighten" these trainees.

, ,

GO ON TO THE NEXT PAGE



(fra: :e 17 continued)

Why should s Ai use teaching aids and materials in the classroom?

FRAME NO.

As a time filler 14

To clarify a step 20

To teach a point 22

(from Frame 16) 18

YOUR ANSWER; If Mr. Bright used an overhead projector to introduce
his presentation, distributed fact sheets for the train-
ees to refer to, and used a series of pictures on a flip
chart to add to his presentation, he would be using a
display aid, a projected aid, and a 3-D aid.

Your answer is partially right. An overhead projector is a projected
aid and a flip chart is a disOay aid. What about the fact sheets? Are
they 3-D aids? A model car would be a 3-D aid. The fact sheet might
contain information about a car, but a model car is actually a reproduc-
tion of a car.

Return to frame 16. Study the chart carefully to discover to what group
of aids the fact sheet belongs. You may then make another answer se-
lection.



(from Frame 15) 19

YOUR ANSWER: When Mr. Bright makes his demonstrations interest-
ing, easy to follow, and slow enough for all trainees
to catch on, he is applying the principle of readiness.

Until the trainee is ready to learn, you cannot begin to present instruc-
tion. The principle of readiness, then, is applied in the preparation
step, not in the presentation step. Of course, each of the principles
that you apply after the preparation step depends upon how well you
carried out the principles of readiness and motivation.

Retura now to frame 15 and make the correct response.

(from Frame 11) 20

YOUR ANSWER: You should use aids and materials in the classroom to
clarify a step.

Excellent! Aids and materials are like a hat on a well-dressed man or
gloves on a woman--they add the finishing touches. They should be used
to stimulate interest, to add variety to the lesson, and, most important
of all, to help the instructor by clarifying and repeating information that
you have presented. Aids and materials should NEVER be used as time
fillers or as substitutes for you, the instructor.

We have listed previously aids and materials that you will use in your
instruction. Let's divide these into groups and discuss them briefly.
You are not expected to memorize the kinds of aids and materials, but
to familiarize yourself with them. This will help you to decide which
ones best suit the needs of each lesson.

In the next frame we have prepared a chart listing the kinds of aids and
materials, a definition for each, an idea of their uses, and examples of
each. Plekse go on to frame 16 and study this chart carefully.



(from Frame 16) 21

YOUR ANSWER: If Mr. Bright used an overhead projector to introduce
his presentation, distributed fact sheets for the train-
ees to refer to, and used a series of pictures on a flip
chart to make his presentation, he would be using a 3-D
aid, a duplicated aid, and a display aid.

I believe that you have confused 3-D and projected aids. The fact sheet
is a duplicated aid; the flip chart is a display aid. Is the overhead pro-
jector a 3-D aid? The overhead projector throws an enlargement of
subject matter from a "transparency" onto a screen. It is like a slide
movie that you create yourself as you go along or prepare ahead of time.
The "film" is called a "transparency" and looks like a thick sheet of
transparent plastic. A 3-D aid is not a picture. It is either an actual
object .or a reproduction of the object built to scale. A toy gun could be
a 3-D aid, then, if it were built to scale and used to demonstrate the use
or workings of the actual gun.

You may wish to look again at the information provided on projected and
3-D aids on frame 16. After you have studied these carefully, you may
choose the correct response.

(from Frame 17) 22

YOUR ANSWER: You should use teaching aids and materials in the class-
room to teach a point.

Warning! Never use aids and materials to teach. Hub caps are pretty,
but you don't need them unless you have a car to put them on. Pictures
add a great deal to the appearance of a room, but what good are they
without walls on which to hang them?

Teaching aids do just that--aid or help the instructor by clarifying and
making subject matter more interesting. They should never be used as
a substitute for the instructor. Only you know what your trainees need,
and only you can coordinate different aids, materials, methods, and
activities into a worthwhile lesson. No teaching aid or material can
serve this purpose alone.

Return to frame 17 and select the correct response.
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(from Frame '5) 23

YOUR ANSWER: If Mr. Bright used an overhead projector to introduce
his presentation, distributed fact sheets for the train-
ees to refer to, and used a series of pictures on a flip
chart to add to his presentation, he would be using a
display aid, a duplicated aid, and a projected aid.

Good! The overhead projector is a projected aid, the fact sheet is a
duplicated aid and the flip chart of pictures is a display aid.

Next we want to examine the kinds of materials that you may want to
make use of in your teaching. For this purpose, turn to frame 24.
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24

Look at the chart below now and examine the teaching materials carefully:

MATERIALS

KIND DEFINITION EXAMPLES

Textbook A book used in
the study of a
subject.

Any book on
the trainee's
level which
covers the
subject in the
manner you
desire.

Manual A handbook Same as above.

Reference
works

Any books relat-
ing to the subject
that are made
available to trainees.

Same as above.

Workbook or
study guide

Individual exercise
book of problems to
be solved directly
on the pages.

Book usually
designed to
accompany the
text.

Programmed
lesson

A body of knowledge
or information arranged
in sequence for self-
instructional purposes.

The, lesson that
you are taking is
a programmed
lesson.

What kind of teaching material are we using to teach you the "Four-Step
Method"?

FRAME NO.

Workbook 26

Programmed lesson 29

Manual 31

4 2, 3



(from Frame 30) 25

YOUR ANSWER: This picture and caption illustrate Mr. Bright's best
attempt to use the seven hints for presenting aids and
materials.

IN

rn)

"There are many things of interest to see and do in
Mc Keeley Park. The map I am about to show you will
point out the places we will tour."

Very good! Mr. Bright has the aid or material at hand; it is covered toi
prevent the trainees' distraction until he is ready to show it; and he is
facing the trainees as he prepares them for the aid. There are several
points that could not be weighed by the information that you were given.
For instance, we do not know if the trainees were told enough to interest
them in the presentation of the map, nor do we know if they were told
precisely what he expected them to gain from viewing the map's presen-
tation. In comparison with the other answer choices, however, this was
the most adequate.

The next step in our breakdown of the operation PRESENTING INSTRUC-
TION is "Question the trainees to see if they underitand the skill or in-
formation that you have presented." Why question the trainees during
the Presentation Step? Questioning is a form of evaluation. Doesn't this
belong with the Evaluation Step of the "Four-Step Method"?

Actipdly, you evaluate your trainees continually during the entire instruc-
tion. Questioning is particularly important during this stage of the pre-
sentation Step to catch any trainee who may have missed all or any part
of your instruction. By discovering this now, you will prevent him from
snowballing into niore and more misunderstanding.

GO ON TO THE NEXT PAGE



(frame 25 continued)

What is the purpose of questioning a trainee as a step in the task of Pre-
sentation of instruction?

To test the trainee's ability to
retain the information

To make sure he was listening
to the presentation

To find out if he has understood
what you have taught
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(from Frame 24) 26

YOUR ANSWER: The kind of teaching material we are using to teach
you the "Four-Step Method" is a workbook.

Stop and think for a moment. Workbooks are books containing exercises
that make you apply information studied in a textbook. Do you use a
pencil at all with the teaching material that we are using? Does this
lesson have an accompanying textbook? The type of material that you
are using is designed to teach you without aid of an instructor. A work-
book is not. There are other types of materials similar to this one that
look like a workbook, but the material is complex in arrangement and
needs no accompanying text to supply information.

You need to study the chart on the original frame more carefully before
making your next answer selection. Please return now to frame 24.

(from Frame 25) 27

YOUR ANSWER: The purpose of questioning the trainee as a step in the
task of presentation of Instruction is to test the train-
ee's ability to retain the information.

During the Preparation Step, if you remember, you find out as much as
you can about the trainee's interests and abilities. Without knowing on
what level to begin your instruction, you cannot go on to the Presentation
Step. If you have not presented the skill or information on your trainee's
level of ability, a failure on the trainee's part to answer a question cor-
rectly should point out a weakness in your instruction. If you try to
dance on roller skates and fall flat on your face, odds are that it's your
inabilitynot the skates!

Keeping this in mind, return to frame 25 and make the correct response.
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(from Frame 30) 28

YOUR ANSWER: This picture and caption illustrate Mr. Bright's best
attempt to use the seven hints for presenting aids and
materials:

This will be a map of the route we will take through
Mc Keeley Park."

Study carefully the picture that you have chosen. How well do you think
the trainees can hear Mr. Bright? What do you think the trainees are
doing with their time while they wait for him to complete the map? Did
he prepare the trainees by telling them just what he wished them to look
for in his presentation of the map?

Go to frame 29 which lists the seven hints for presenting aids and ma-
terials. Study especially numbers 1, 4, and 5. Then you may turn to
frame 30 to make another selection.



(from Frame 24) 29

YOUR ANSWER: The kind of teaching material we are using to teach
you the "Four-Step Method" is a prop mimed lesson .

Correct! We are using this programmed lesson to show you a plan of
action to use in the classroom. If you are thinking, "One aid or mate-
rial by itself should never be used to teach a lesson," you are right!
We hope, since we cannot have an instructor to coordinate your study
properly, that this program will motivate you to study other materials
and use other aids that will help you with your teaching task. You must
be your own teacher, and we have supplied you with one material to get
you started.

We know that we use aids and materials to clarify instruction, to help
teach a step, to generate interest, to involve more senses in the learn-
ing process. We know what aids and materials we can use. Now that
we know the why and what we need to know how. The answer to this
question will make the use of aids and materials effective.

You have already previewed the aid or material in the planning stages
to decide what you wish the student to look for when it is presented. You
have arranged the room properly for the use of the aid or material in
the preparation step. This much of the how has already been accom-
plished.

For some hints toward completing the how, GO ON TO THE NEXT PAGE.
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(from Frame 29) 30

The following pictures show Mr. Bright's attempt to use the seven things
listed on the previous frame. Study each picture and caption. You may
refer to the information on the previous frame to help you decide which
is the best.

"There are many things of
interest to see and do in
Mc Keeley Park. The map
I am about to show you will
point out the places we will
tour.

"This will be a map of the
route we will take through
Mc Keeley Park."

"Now that we have discussed
the varieties of activities in
the park, let's look at the map
and trace our tour through it."

FRAME NO.

28
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(from Frame 24) 31

YOUR ANSWER: The kind of teaching material we are using to teach
you the "Four-Step Method" is a manual.

If you will recall, a manual is a handbook--a book that one can carry as
a handy reference. The teaching material that we are using is almost
impossible to use as a reference book. The frames are "scrambled" so
that it cannot be read like a reference book. A table of contents is next
to impossible because the ideas are so closely woven that you jump into
the middle of an idea at almost any point within the lesson. With a ref-
erence manual, you want information that you can put your finger on im-
mediately to solve some problem or to aid your performance. Manuals
are not designed to teach, but to supply information.

Return to frame 24 and survey the chart again before making another
response.

(from Frame 25) 32

YOUR ANSWER: The purpose of questioning the trainee as a step in the
task of Presentation of Instruction is to make sure he
was listening to the presentation.

This could be an important indicator to you regarding the effectiveness
of your instruction. If the trainee is daydreaming, it may be because
your presentation is over his head, dull, or too long. It could also mean
that the trainee has personal problems that are hindering his concentra-
tion.

You should not look upon questioning the trainee as a means of catching
him in the act of "goofing off." You must be asking questions that re-
veal what he has learned from your presentation and what you need to do
to teach him what he has missed.

Return now to frame 25 and make the correct response.



(from Frame 30) 33

YOUR ANSWER: This picture and caption illustrate Mr. Bright's best
attempt to use the seven hints for presenting aids and
materials:

io
u-'?) 0. (CH

"Now that we have discussed the varieties of activities
in the park, let's look at the map and trace our tour
through it."

Mr. Bright has set himself up with some compeiition by using this ap-
proach to his presentation. He has a very interesting-looking map, and
it's in his favor that he has it drawn in advance of his presentation. The
problem is that his trainees will be looking at the map instead of listen-
ing to his presentation of the lesson. By the time he gets around to dis-
cussing the map, the trainees will be bored with it. It will have lost its
effect.

Read the caption again. Aids and materials should illustrate a step in a
lesson. Do you think that tracing the route of the tour illustrates a step
concerned with the varieties of activities in the park?

Return to frame 30 which lists the seven hints for presenting aids and
materials. Pay special attention to numbers 2, 3, and 4 before you go
on to the next frame to choose the correct response.

4



(from Frame 25) 34

YOUR ANSWER: The purpose of questioning the trainee as a step in the
task of Presentation of Instruction is to find out if he
has understood what you have taught.

Excellent! If the trainee can answer the question correctly, you know
that he is ready to continue to the next step. If he cannot, then you must
decide by the type of answer that he gives where the problem lies so that
you can help him solve it. Good questions keep you from going ahead
with instruction until you are sure that every trainee understands the
information or skill.

This leads us to ask, "What is a good question?" A good question not
only tells you what the trainee knows and spot-checks your own effec-
tiveness, but it can stress a point, serve to review, and cause the
trainee to apply information presented.

A question should be brief, simply stated, and limited to one main idea.
For instance:

THIS: "How do you divide 7 into 49?"

NOT THIS: "Define dividend, divisor, quotient, and
remainder; then show how they interact
to interpret 1/7 of the numerical value
of 49." (Actually two questions; too
wordy!)

A question should beginwith "how," "why, " "when," "where, " or "what."
These question words tend to lead into questions that require a thought-
ful, complete answer. Example:

THIS: "How do you apply the Golden Rule?"

NOT THIS: "Do you live by the Golden Rule?"
(A question that requires a "yes" or
"no" answer tells you little of what
the student knows.)

CONTINUE TO THE NEXT PAGE



(frame 34 continued)

Finally, the manner in which you state a question is important. You
should not embarrass or frighten the trainee when you ask a question.
Questions should encourage, not squelch, discussion. Asking an opinion
is always a good approach. The question should be posed in a conver-
sational manner to the whole group, pausing before calling upon one
person to answer. This assures that everyone is alert and has a chance
to think about the question before he is called upon:

THIS: "How do you change the spark plugs
in a car, Ralph?"

NOT THIS: "Jack, we will assume that you know
everything since you were not paying
attention. Explain the ignition system
in a car."

Which of the following questions best follows the rules that we have dis-
cussed above?

"Steve, which route through Mc Keeley Park
is the shortest and still covers the most im-
portant pcints of interest?"

"Why do you think Mc Keeley Park will appeal
to tourists, Ed?"

"Do you think that the park is well-facilitated
enough to draw tourists, Sam?"
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(from Frame 38) 35

YOUR ANSWER: If your questions revealed that a trainee did not grasp
your instruction, you must repeat the instruction.

You are showing evidence of becoming a better instructor. It is hard
for most instructors to understand the importance of this part of the
Presentation Step. They look for an easier way out. Usually they dis-
cover that the "easier" way only puts off for a little while the necessity
for re-teaching and makes the job of repeating instruction more difficult.
Many instructors try to put the blame on the trainee. when learning
doesn't take place. The good instructor realizes that he might have
reached some trainees in his presentation, but partially or completely
missed others. He feels just as responsible for the instruction of those
that failed to learn as he does for those who easily grasped his instruc-
tion.

How can you make sure that your repetition of instruction will be suc-
cessful? Variety is the key. You would hardly pay to see a movie the
second time unless you enjoyed it tremendously the first. A trainee
won't learn anything from a lesson the second time it is presented if you
merely say and do the same things again. This does not mean that your
first presentation was poor. It may have been very effective using good
methods and appropriate aids and materials. For the trainee who caught
on the first time, though, this will be old hat; he'll turn you off and take
a nap. For the trainee who was not reached by your first approach, a
repetition of the same thing won't help him. You'd be wasting your
breath and his time.

You allowed yourself some leeway in your timetable for detours like
this. Just choose some other methods, select some more good aids and
materials from your list that will support your new methods, and have
at it again.

GO ON TO THE NEXT PAGE



(frame 35 continued)

What should Mr. Bright do when he sees that he must repeat instruction?

Back up and go over the instruc-
tion again

Remember that there are other
ways to get where he is going

FRAME NO.

37

42

Give up the teaching profession 44
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(from Frame 34) 36

YOUR ANSWER: The following question best follows the rules that we
have discussed for a good question:

"Steve, which route through Mc Keeley Park is the
shortest and still covers the most important points of
interest?"

Let's test this question by our rules and see how it stands up:

1. A question should be brief, simply stated, and limited to one idea.

Does this question fit the rule? I think we can safely say that it is sim-
ple and brief enough. Even though it sounds as if it is asking two ques-
tions, it is really concerned with only one idea.

2. A question should begin with "how," "why," "when," "where, "
"which," or "what."

This question begins with "which, " so it fits this rule.

3. Questions should encourage discussion, should be posed in a
conversational manner, should be stated to the whole group
before calling on one person to answer.

Look at the underlined portion of this sentence and then at the question.
The person's name is called first. This means that Steve is not given a
chance to think through the question before he has to answer. It also
means that the rest of the class hear Steve's name and, deciding that the
question does not concern them, don't bother to listen to the question or
think it through.

There is a better response for this question. Return to frame 34 and
find that response.



(from Frame 35) 37

YOUR ANSWER: When Mr. Bright sees that he must repeat instruction,
he should back up and go over the instruction again.

Do you like leftovers? Even the best meal becomes unappetizing after
it's served for the second or third time. If the cook is clever, though,
he can add spices or make it into a stew or a casserole so that you don't
even recognize the hash from the last meal.

Some of your trainees didn't "eat" the "hash" the first time you served
it. Do you think they'll gobble it eagerly the second time? Try spicing
it up with new methods, aids, and materials. I think they'll find it much
easier to digest!

Return now to frame 35 and make the correct response.



(from Frame 34) 38

YOUR ANSWER: The following question best follows the rules that we
have discussed for a good question:

"Why do you think that McKeeley Park will appeal to
tourists, Ed?"

Excellent! Not meaning to boast, but this is a particularly good ques-
tion. It starts with a good question word, "Vay." It asks the trainee's
opinion, too. This keeps the trainee from feeling guarded about his
answer--fearful that it will be wrong. It also makes him support his
answer. He is defending a position that he had taken. It is stated brief-
ly and simply. Lastly, other members of the class will think through
the answer and be prepared when called upon. This improves discussion.

So far in the Presentation Step, you have demonstrated, illustrated, and
questioned. The questions revealed to you whether the trainees knew
what you wished them to know. If one trainee showed that he did not
understand your presentation, there is a chance that your instruction
failed for others as well. Remember that you are building your instruc-
tion from the simplest task and the easiest information lesson to the
most difficult. Each lesson depends upon the one that went before it to
make sense and have meaning. You can no more go on to a new lesson
without making sure that every trainee understands everything presented
thus far than you could build a ten-story building leaving out the eighth
floor!

What must you do, then, if your questions revealed that a trainee did not
grasp your instruction?

la

FRAME NO.

Repeat the instruction 35

Help him after class 39

Give him some extra homework 41
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(from Frame 38) 39

YOUR ANSWER: If your uteStions revealed that a trainee did not grasp
your instruction, you must help him after class.

This answer assumes several things: 1) that every trainee in the class
except Gne understood your instruction completely; 2) that it was the
trainee's failure to learn, not some failure on your part to teach; 3) that
even if these first two points were correct, the trainee can spare the
time after class for extra help; 4) that you would not embarrass the
trainee by making it evident to the rest of the class that he could mot
keep up.

First of all, you cannot assume that only one trainee did not grasp your
instruction. If one did not understand, there is a chance that others
missed it as well. Secondly, you must remember that you are teaching
individuals who respond differently to different things. If you said the
word "cat" to a room full of trainees, each one would have a different
mental picture. Some would immediately see a domestic cat; others
would see a tiger or lion; still others might even be thinking of a "hep"
cat! Just because some of the trainees understood your own mental
picture immediately does not mean that all the rest are dumb. Thirdly,
you must remember that your trainees may have other commitments out-
side class--a parttime job, for instance. Staying after class might be
impossible. Lastly, remember that you are concerned with the effect of
learning on your trainees. You want to make learning as pleasant for
them as you can. You don't want to make them look foolish in the eyes
of their classmates by suggesting that they cannot keep up with the class.
You must keep them motivated to learn in order to teach them anything.
Otherwise, they will cIo3e you out.

With these things in mind, return to frame 38 and make the correct re-
sponse.



(from Frame 34) 40

YOUR ANSWER: The following question best follows the rules that we
have discussed for a good question:

"Do you think that Mc Keeley Park is well-facilitated
enough to draw tourists, Sam?"

Whether you know the answer to tms question or not, -you could answer
win a 50-50 chance at the correct response. It is best to avoid oral
questions that require only a "yes" or "no" response, true-false ques-
tions, or objective questions with only two answer choices. The trainee
can often guess the answer to this type question. This prevents you
from accurately evaluating the trainee's understanding of the informa-
tion or skill.

Review frame 34 briefly before making your next answer choice.

(from Frame 38) 41

YOUR ANSWER: If your questions revealed that a trainee did not grasp
your instruction, you must give him some extra home-
work.

Many instructors use homework to teach something in the same way 1,104t
some also depend upon the textbook to do the job of teaching. The fact
is that YOU are the instructor. TEACHING Is your responsibility. You
cannot expect to get away from this responsibility by piling extra work
on your trainees.

Homework should be planned to give the trainee practice with and add
to his understanding of the skill or information that he has learned dur-
ing the class period. If the trainee missed the presentation, how can
he do the homework? He will end up making an effort to teach himself
which may only confuse him and make your job harder.

There is a better answer for this question. Return now to frame 38 and
make the correct response.



(from Frame 35) 42

YOUR ANSWER: When Mr. Bright sees that he must repeat instruction,
he should remember that there are other ways to get
where he is going.

Very good! When you come to a detour sign on a highway, you might be
taken back for a moment until you realize that another route is marked
for yo' to follow. If you have traveled the original route several times,
you may find the detour more interesting. There is never only one route
to your destination. If one road won't get you there, take another.

The same applies io teaching. Using a new approach to repeating in-
struction serves as a good review for those who caught on the first time,
helps the trainees who failed to learn the first time, and keeps you from
becoming static and bored with your own teaching. You are challenged
to make the lesson more interesting the second time around.

This completes the Presentation Step. Go on to frame 43 for a short re-
view.



43

Now, as a review, we'll fill in the job breakdown we began at the first
of the lesson:

JOB: Using the Four-Step Method OPERATION: Presenting
of Lnstruction instruction

STEPS:

1. Demonstrate the
skill or present
the information.

a. Known to unknown; simple to complex.
b. One important step at a time.
c. No more at a time than trainees can grasp
d. Key points stressed.
e. EFFECTcrainees must experience

success with learning.

2. Illustrate with
the use of aids
and materials.

a. Aids and materials clarify, add interest
and variety, and help teach.

b. Aids or materials kept out of sight or
covered until proper time for use.

c. Short preview to create interest and
explain what trainee should look for.

d. Instructor should speak to the trainees,
not to the aid or material.

e. Discussion should follow presentation of
aid or material.

f. Repetition of information helps to reinforce
learning.

CONTINUE TO THE NEXT PAGE
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(frame 43 continued)

3. Question for
understanding.

a. At this point in instruction, you must
make sure that the trainee understands
everything thus far.

b. Questions should begin with "why" "how,"
"when. " "which. "where, " and "what. "

c. Questjr,ns should be limited to one main
thought.

d. Questions should be stated to the whole
group before calling on one person to
respond.

e. Trainee should not be embarrassed by
method of questioning.

4. Repeat instruction
whenever necessary.

If questions reveal that ONE trainee does
not understand, it is necessary to repeat
Instruction.

b. 1 rf your first approach failed, it won't
teach the second time either! Use new
methods, aids, and materials.

c. Basic rules for demonstration step should
be followed.

To see how well you mastered the Presentation Step, continue to the first
question by turning to frame 45.
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(from Frame 35) 44

YOUR ANSWER: When Mr. Bright sees that he must repeat instruction,
he should give up the teaching profession.

Don't give up hope! You are a fine craftsman at your trade, or you would
never have been selected for this job. As a craftsman, you would not
allow yourself to do a sloppy job. You would not consider yourself fin-
ished with a job until you felt that you had done your best.

As a teacher you have the same feeling of responsibility. Your trainees
will be leaving with your mark of approval, and you will not be satisfied
to let them go until you are sure they know everything you can teach
them. This is nothing more than professional pride.

I feel sure that you know the correct answer. Take heart, and return to
frame 35 to make the right response.

(from Frame 43) 45

Which of the following correctly lists the procedure the instructor should
follow in the presentation step of the 4-Step Method?

prepare trainee
present information
allow application
evaluate progress

demonstrate skill
question for understanding
allow application
evaluate progress

demonstrate skill
illustrate
question for understanding
repeat instruction
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(from Frame 48) 46

YOUR ANSWER: Mr. Bright is applying the teaching principle of deter-
mining student readiness.

Readiness is an important principle in teaching, but the trainee's readi-
ness must be determined before the actual presentation of a skill or in-
lormation begins. How did Mr. Bright know that he should start with the
tour of Mc Keeley Park? He had prepared the trainees well in the prep-
aration step of instruction. He had learned what they already knew and
what they needed to know. In other words, he had determined their read-
iness. When he began the tour (presentation), he knew Where he must
start the tour and how the tour should progress from that point because
he had determined their readiness. The principle of readiness, proper-
ly applied, helped to put into play the principle he is applying in this sit-
uation.

All of his trainees had been to Mc Keeley Park. This would not be strange
territory to them. It would be easy for the trainees to survey other
points of interest havint, begun the tour with something familiar. In other
words, if a person does not know that 1+1=2 you should not try to teach
him Mass = DensityVolume

The above should serve to refresh your memory so that you can return
to frame 48 and make the correct response.

(from Frame 45)

YOUR ANSWER: The following correctly lists the procedure the instruc-
tor should follow in presenting a lesson: prepare trainee,
present information, allow application, evaluate progress.

These words should look familiar to you; they name the steps in the Four
Step Method of Instruction. The question asks for the procedure in carry-
ing out the second,step-- presentation of information or skill.

Perhaps you simply were not careful in the reading of the question. Re-
turn to frame 45 and read both the question and the answer choices close-
ly before you respond.
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(from Frame 51) 48

Mr. Bright begins the tour of lvicKeeley Park He has chosen this park
to tour first because it is closest to the starting point and most of his
passengers are familiar with this area. He reviews with his passengers
the points of interest that they know best, adding information that makes
the review more interesting. He then takes them to the places within the
park that are generally missed by the public.

What teaching principle related to the presentation step is he applying?

FRAME NO.

determining trainee readiness 46

beginning with the known and
working to the unknown 50

providing feedback 52

(from Frame 45) 49

YOUR ANSWER: The following correctly lists the procedure the instruc-
tor should follow in presenting a lesson: demonstrate
skill, question for understanding, allow application,
evaluate progress.

Your answer is partially correct. The first two steps an instructor fol-
lows when he is ready to present the lesson to the trainee are to demon-
strate then to question to see if the trainee understands what has been
presented to him. Application of information and evaluation of progress
are major steps in the 4-Step Method, however. There are two impor-
tant steps in presenting a lesson that are not included in this response.
Without these two steps, the instructor would not be sure that his stu-
dents were ready to apply what they had learned.

Paying close attention to each response, return to frame 45 and select
the correct answer.

446



(from Frame 48) 50

YOUR ANSWER: Mr. Bright is applying the teaching principle of be-
ginning with the known and working to the unknown.

Certainly"! Mr. Bright knows that all learning is based on previous
knowledge and experience. Instructors must begin with something fa-
miliar to the trainee and build upon this to teach the trainee something
new.

Please go to the next question by turning to frame 53.

51

YOUR ANSWER: The following correctly lists the procedure the instruc-
tor should follow in presenting a lesson: demonstrate
skill, illustrate, question for understanding, repeat
instruction.

Very good! The instructor that presents a lesson using this procedure
minimizes the chance that any trainee will progress to the application
step without the foundation he needs to perform the skill or apply the in-
formation.

You are doing well! Continue to the next question by turning to frame 48.



(from Frame 48) 52

YOUR ANSWER: Mr. Bright is applying the teaching principle of pro-
viding feedback.

You seem to be guessing. Feedback is a principle --)1 ',earning, and it
may be used effectively in the Preser.lation Step. its )st important use
comes in the Application anc Steps whelD tiuf raunee is actual.'
performing. For this rea...--n not discussed the 4se of this prin-
ciple in the Presentation Step. Feedback means "The positive or nega-
tive results that the learner receives upon attempt to do something." I
think you can see from the definition that this principle is irrelevant to
this situation.

Turn to frame 48 to make another answer selection.

(from Frame 50) 53

Mr. Bright sees that several of his passengers are having trouble keep-
ing up with him. One has a puzzled look on his face. Another has trou-
ble taking notes fast enough. Still another lags behind trying to get his
equipment and notes together.

What should be Mr. Bright's reaction to this situation?

FRAME NO.

He should remind these people of the
importance of keeping up with the 55
group in order to meet the time schedule.

He should realize that some trainees 56simply will not be able to keep up.

He should instruct more slowly taking
one important step at a time.
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(from Frame 60) 54

YOUR ANSWER: The following picture shows the best way for Mr.
Bright's passengers to get the most from this dem-
onstration:

Do you remember our discussion of the mirror F.nd the perspective from
which we view ourselves in the mirror? The trainees in this picture are
looking at the map upside down and backwards. In order to properly re-
late what Mr. Bright is showing them to their tour, they must mentally
turn the map around. This thinking in reverse absorbs so much of their
concentration that they miss the point of the demonstration. Any well-
conducted demonstration is performed from the trainee's vantage point
just as the trainee will be asked to perform rot upside down or back-
wards.

There is a picture that shows this to better advantage. Return to frame
60 and select this picture.
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(from Frame 53) 55

YOUR ANSWER: Mr. Bright should remind these people of the impor-
tance of keeping up with the group in order to meet
the time schedule.

Should the time fit the needs of the lesson or the lesson fit the needs of
the time? Surely, time is an important factor. That is why we set up a
timetzk,Ae before we ever begin instruction. One of the most importan.
factors to be included in the timetable is "flexibility." If more time is
required to meet the needs of the trainees, the timetable should allow
for this extra time. Making timetables is like being fitted to a pair of
shoes: You do not (if you are wise and care for your feet) try to fit your
feet to a pair of shoes that are too small; you select shoes that fit your
feet, since you cannot select another pair of feet to fit the shoes.

There is a response that suggests a better remedy to Mr. Bright's sit-
uation. Return now to frame 53 and find this response.

(from Frame 53) 56

YOUR ANSWER: Mr. Bright should realize that some trainees simply will
not be able to keep up.

This is an instructor's crutch. Whenever the going gets rough and the
pressure to finish the lesson is at the explosion level, the instructor tends
to forget that he is there to teach the trainees, not to survey a course. An
instructor can never assume that the trainee cannot keep up; this may or
may not be true. What he should do instead is to investigate his own
method of approach and examine critically the speed with which he is cover-
ing the lesson. More information must be obtained on a trainee before his
ability to learn can be determined. Thomas A. Edison must have made
fools of his instructors when he became famous for his inventions. He was
considered a "dullard" by many of them because he "lagged in his studies."

Give careful tnought to the remaining answer choices before making another
selection. Return to frame 53.



(from Frame 61) 57

YOUR ANSWER: Picture and caption "A" show the proper way of pre-
paring trainees for viewing aids and materials.

Mr. Bright forgot two very important points in this illustration. First of
all, he must not only try to present the aid to interest the trainee (as he
did), but he must also point out the things to which he wishes the trainee
to pay careful attention. Without this preparation, the trainee could view
the whole film and miss entirely the points the instructor wished to make
by using it. Secondly, the instructor's introduction should be made to the
trainees, not to the aid or materials. The trainees' attention tends to wan-
der to the aid and is not focused on the instructor's preview.

Study the two remaining choices closely . aking another selection.
Please return to frame 61.



(from Frame 60) 58

YOUR ANSWER: The following picture shows the best way for Mr.
Bright's passengers to get the most from this dem-
onstration:

You are correct! The trainees must observe the demonstration from the
perspective from which they themselves must perform. All trainees
must also be able to see the demonstration.

You may continue to the next question by turning to frame 61.

(from Frame 53) 59

YOUR ANSWER: Mr. Bright should instruct more slowly taking one im-
portant step at a time.

Excellent! The trainees' ability to keep up should determine the rate at
which a lesson is taught. Have you ever watched a mother of a new baby
at feeding time? Some new mothers think that they should function as a
steam shovel stuffing their children at an unbelievable rate. Some in-
structors try to do the same thing to a trainee with their subject matter.
This approach to the subject defeats one of the most important teaching
principles--the trainee must experience success. Funneling the lesson
down a trainee only results in frustration.

You are doing well. Continue to the next question. Thrn to frame 60.



(from Frame 59) 60

Mr. Bright is showing his passengers a map of the park pointing out the
places they will see. Which of the following pictures shows the best way
for Mr. Bright's passengers to get the most from this demonstration?

\ / I\
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(from Frame 58) 61

Mr. Bright has brought on the tour some slides, movies, filmstrips, and
other materials. Each night these visuals will be shown as a preview of
the places t'iley will visit the following day. He has set up his slide pro-
jector in the hotel convention auditorium and is preparing his passengers
to see a film. In which of the following.pictures and captions is he doing
the best job of preparing trainees for viewing aids and materials? (Study
each carefully before making ydur selection. )

A
"Tonight we will see a movie entitled
'A Vacation at Blue Lake.' This will
give you some idea of what to expect
from tomorrow's tour. This is one of
the most beautiful of our state's re-
creation areas. You should take notes
as you view to remind yourself of sig-
nificant points when you are collecting
your materials on this tour. Lights
out, please."

B
"The film we will see tonight is entitled
'A Vacation at Blue Lake. ' Because of
the length of the film, we will begin im-
mediately. At the end of the film, we
will discuss the points of importance."

FRAME NO.

C 0

C
"This film is entitled, 'A Vacation at Blue
Lake.' Blue Lake will be.cne of the most
exciting stops on our tour. This movie
should give you an idea of what to expect
tomorrow. Pay close attention to the forms
of recreation found here. You will be
amazed at the variety. Because of its lo-
cation, you will note an interesting col-
lection of plant and animal forms. This
resort area provides facilities for vaca-
tioners ranging from campgrounds to a
plush hotel."
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(from Frame 60) 62

YOUR ANSWER: The following picture shows the best way for Mr.
Bright's passengers to get the most from this dem-
onstration:

Look at the picture carefully. Do you think that all the passengers
(trainees) are benefitting from the demonstration? Can all of them see
the demonstration? What about the position of the map? It is true that
the trainees should observe from the vantage point that they themselves
will have to perform, but the demonstration will be useless if the train-
ees observing cannot see or are uncomfortable.

You are getting the idea. With this hint, you should be able to respond
correctly now. Please return to frame 60.



(from Frame 61) 63

YOUR ANSWER: Picture and caption "B" show the proper way of pre-
paring trainees for viewing aids and materials.

We need to ask some questions about this picture and caption. Is the in-
structor talking to the trainees or to the aid? He is not standing in front
of the trainees, and he is turned toward the movie screen. If someone
is looking at you when he is talking, you usually look at him, don't you?
If someone looks away from you as he talks, you tend to look at the ob-
ject that seems to hold his attention. Eye contact is very important.
Another question: Why are the trainees asked to look at the film? He
doesn't tell them, does he? They must draw their own conclusions ,

which may or may not be correct. What does he expect them to learn
from viewing the film? He has not given them an inkling here either.
They are asked to take notes, but the important things to note are not
discussed. He suggests a discussion after the film, but without giving
the trainees some line of direction, the discussion could ramble over any
variety of tipics that have little significance to the lesson.

Consider both picture and caption in making another selection. Remem-
ber the questions we asked of this illustration and apply them to your
next choice. Return now to frame 61.



(from Frame 66)
64

YOUR ANSWER: Aids and materials should not be used as substitutes
for instructors.

You do well to recognize this fact! You are the coordinator and the di-rector for a lesson. An orchestra should be provided with sheet musicif they don't know a particular composition; the music is no substitutefor the conductor, however. Without him a beautiful sonata would be-
come a muddled mess. Aids and materials must be used judiciously, and
you are the only one who can determine if they are used correctly.

Proceed to the next question, please, by turning to frame 68.

(from Frame 61) 65

YOUR ANSWER: Picture and caption "C" show the proper way of pre-
paring trainees for viewing aids and materials.

11

Very good! The instructor is speaking to the trainees, not to the aid in
making his preparation for the aid's presentation. The trainees' atten-
tion is focusea on the instructor. He has motivated the trainees to wishto see the film and has told them precisely the points to which he wantsthem to give special attention.

You are progressing well! Please go on to the next question by turningto frame 66.
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(from Frame 65) 66

A certain instructor comes to class armed each day with collections of
aids and materials. His favorite aids are movies. When a colleague
asks himwhat he plans for his class on a certain day he replies, I think
I'll show a movie." Often after he has turned on the projector, he leaves
the classroom to take a smoke, returning just in time to turn it off and
dismiss the class. Which response is the best critique of this situation?

Aids and materials should not be used
as substitutes for instructors.

The instructor should make sure that
the movie will last long enough for
him to take a break.

The more teaching aids and materials
used, the better the class.

FRAME NO.

64

67

70

(from Frame 67) 67

YOUR ANSWER: The instructor should make sure that the movie lasts
long enough for him to take a break.

Unless it is absolutely necessary, an instructor should never leave the
area of instruction during a class period. It is just as necessary for the
instructor to be in the class when he is presenting an aid or material as
when he is giving a demonstration. Even with a movie that has already
been previewed with the class, the instructor cannot be assured that
questions will not arise that should be answered at that point or that
there will not be a mechanical failure. You are an instructor, not a
baby-sitter. It is your job to teach your trainees, not to provide them
with diversion.

There is a better analysis of this situation. Return to frame 66 and se-
lect the best answer.



(from Frame 64) 68

Which of the following groups of aids and m7 `Prials would be most appro-
priate for Mr. Bright's tour of Blue Lake . (CLUE - -The objective of
this lesson is "The passengers will be able to list and support 10 reasons
why Blue Lake is an ideal spot for tourists and vacationers with varied
interests.")

travel posters of facilities offered
at Blue Lake
information bheet of sports offered
color slides--"A World of Wildlife"

map of Blue Lake Resort
mock-up of ski lodge
movie of Blue Lake's history--"From
Dream to Reality."

information check sheet of clothes
needed at Blue Lake
flip chart--estimated costs of two
weeks at Blue Lake
pamphlets"Future Development of
Blue Lake Facilities."

FRAME NO.

71

73

76

(from Frame 71) 69

Mr. Bright wants to see how well his trainees understood his overview
of points of interest at Blue Lake. Which one of the following questions
is best posed to test for trainee understanding?

"Jack.. many different varieties of
recrea.'....anal outlets are offered at
Blue Lake, and which ones are best
facilitated?"

"Why is Blue Lake Resort considered
a sportsman's paradise, Harry?"

"Are there forms of recreation for
every season, John?"

FRAME NO.

72

74

77



(from Frame 66) 70

YOUR ANSWER: The more teaching aids and materials used, the better
the class.

Have you ever eaten candy until you became sick? Too many aids and
materials are like too much candy--they create more problems than they
solve! Once you've eaten too much candy, chances are that you will not
want to see any more for a long time to come. Trainees become bored
when aids and materials are overused. They tend to ignore charts that
are used repeatedly in the same position on the wall, for instance.

Aids and materials should be used like garlic--to add flavor, but not to
replace a meal. Too little garlic has no effect on a sauce; too much gar-
lic makes the sauce inedible; but the right amount makes the sauce de-
lectable.

Return now to frame 66 and make the correct response.

(from Frame 68) 71

YOUR ANSWER: Of the groups of aids and materials listed, the follow-
ing group would be the most appropriate for this les-
son: travel posters of facilities offered at Blue Lake,
information sheet of sports offered, color slides--"A
World of Wildlife."

Good! You recognized that this does not sound like the ideal group of
aids and materials for this lesson, but each one of the aids and mate -
rials in this group meets the needs of the lesson as stated by the objec-
tive.

It is easy to get any number of aids and materials that relate in some
manner to any given topic, but to choose aids and materials that spe -
cificaliy meet the needs of your lesson takes careful selection.

You are ready to continue to the next question. Please turn to frame 69,



(from Frame 69) 72

YOUR ANSWER: The following question is best posed to test for trainee
understanding: "Jack, how many different varieties of
recreational outlets are offered at Blue Lake. and
which ones are best facilitated?"

Let's recall some rules for good questions: First of all, the question
should begin with "how, " "when, " "which, " "where," "why, " or "what."
This question meets that requirement. Secondly, the question should be
stated to the whole group before calling upon one person to answer. This
gives the trainees time to think and holds all trainees' attention until the
question is answered. Does this question follow that rule? No. Next,
the question should be brief and easily understood. Would you say that
this question is stated as simply as possible? Wouldn't it be easier to
ask, "What sports are offered, and which ones have the best facilities?"
Lastly, a question should ask for only one idea. Two complete answers
to two questions are asked in this one, aren't they?

Following the rules we have reviewed above, return to frame 69 and se-
lect the best answer.



(from Frame 68) 73

YOUR ANSWER: Of the groups of aids and materials listed, the follow-
ing group would be the most appropriate for this les-
son: map of Blue Lake Resort, mock-up of ski lodge,
movie of Blue Lake's history--"From Dream to Real-ity II

We need to look again at the objective for this lesson in order to deter-
mine if these aids and materials will help the passengers to reach their
goal:

"The passengers will be able to list and support 10 reasons
why Blue Lake is an ideal spot for tourists and vacationers
with varied interests."

Does a mock-up of a ski lodge help to meet the requirements of the ob-
jective? The instructor might possibly use the mock-up to illustrate the
excellent facilities offered to skiers. What about the map? We might
say that a map would be useful to give a general view of the areas that
draw vacationers. To this extent the map could be used to help reach
the objective. These two visuals, then, could be used under the right
teaching circumstances, but what about the movie? The movie might be
interesting and might contain information that the trainees should know,
but the objective does not state that the trainees should know anything
about the history of the resort. If this is important to the passengers,
it might be contained in an objective for another lesson,

Remember, if an aid or material does not meet the needs of a particular
lesson, it should not be used. Unsuitable aids and materials tend to
break the chain of learning that you set up. Weigh the value of each aid
and material against the objective for this lesson before choosing another
response. Return to frame 68.



(from Frame 69) 74

YOUR ANSWER: The following question is best posed to test for trainee
understanding: "Why is Blue Lake Resort considered
a sportsman's paradise, Harry?"

Very good! This question meets all the requirements for a good ques -
don. It begins with a good interrogative word--"why." It is asked be-
fore the trainee's name is called to gi''e the whole group time to think
through the answer. It is stated very simply and briefly. It contains
only one main idea. It also requires the trainee to apply what he has
been taught.

You are doing well! Continue to the next question, please, by turning to
frame 78.

(from Frame 78, 75

YOUR ANSWER: The most important point to remember in repeating
instruction is to separate those trainees who need to
repeat the instruction.

In some cases this may be necessary, but it is hardly the most impor -
twit point to remember in repeating instruction. If you are clever in
your approach, re-teaching could serve as a review for all the trainees .
For those who know the material thoroughly, a change of method and
aids will help to reinforce what they already know. Of course, if you
only parrot the same material in the same way as you did before, you
will probably not help those trainees who need the repetition, and you
will bore to tears those who did catch on the first time.

Think about each choice before making another response. Return to
frame 78.



(from Frame 6C) 76

YOUR ANSWER: Of the groups of aids and materials listed, the following
group would be the most appropriate for this lesson: in-
formation check sheet of clothes needed at Blue Lake,
flip chart--estimated costs of two weeks at Blue Lake,
pamphlets--"Future Development of Blue Lake Facili-
ties."

In order to examine your choice, let's study the objective:

"The passengers will be able to list and support 10 reasons
why Blue Lake is an ideal spot for tourists and vacationers
with varied interests."

The first two visuals listed in your answer choice deal with information
that the tourists would need to know before they came to Blue Lake, but
the trainee's aim is to learn the attractions that draw tourists to Blue
Lake. The pamphlets, too, could be of interest, but they are unsuited to
helping the passengers reach their goal.

Choosing aids and-materials should be approached in the same manner
that you would furnish a room. You choose furaiture that is tasteful and
well-suited to the room. If you have a small room, you would not pur-
chase more _pieces than you need just because they are on sale. A bar-
gain is no bargain at any price if you do not need it. The same is true of
aids and materials. You do not use aids and materials simply because
they are available. They must be exactly suited to the needs of your
lesson.

There is a response that best suits the requirements of the objective for
this lesson. Return to frame 68 and choose this response.



(from Frame 69) 77

YOUR ANSWER: The following question is best posed to test for trainee
understanding: "Are there forms of recreation for
every season, John?"

There are only two possible answers here--"yes" or "no." This gives
the trainee a 50-50 chance of answering correctly even if he does not
know the answer. In other words, this type of question does not really
test for understanding.

Remember, the best questions begin with "why, " "when," "where,"
"which," "how," and "what." Questions that begin with these words cause
the learner to make a complete answer thr will show whether or not he
has really comprehended the information.

Return to frame 69 and select the proper answer.

(from Frame 74) 78

What is the most important point to remember in repeating instruction?

FRAME NO.

Separate those trainees who need 75to repeat the instruction.

.tz you don't have time to do it
right, when will you have time
to do it over?"

80

Change your tactics. 82
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79

You have arrived at this page by mistake. Please return to your last
frame and follow instructions.

(from Frame 78) 80

YOUR ANSWER: The most important point to remember in repeating in-
struction is "If you don't have time to do it right, when
will you have time to do it over?"

You may have heard this expression before. It applies to many situations,
but not to teaching. If you are fixing a car, there is only one way to fix.
it correctly. People are not mechanical creatures, however, and they
may respond differently to different things. Just because instruction is
successful for some of your trainees the first time does not mean that it
should be successful for all. Each person is different in his previous ex-
periences and his background. For this reason approaches that appeal to
some may not get through at all to others.

Unlike the car that needs repairing, there is no one way that is right to
teach a lesson. You must choose the method that seems to be best to you.
If it fails for some, that does not mean that the irnthod was wrong nec-
essarily; it simply points out to you that you must -ay another method to
reach the rest of your trainees.

Return now to frame 78 and make another selection.
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81

You have arrived at this page by mistake. Please return to your lastframe and follow instructions.

(from Frame 78) 82

YOUR ANSWER: The most important thing to remember in repeating in-
struction is to change your tactics.

Good! Successful instructors learn that it does not pay to repeat the
same instruction in the same manner if it failed the first time. Regard-
less of how carefully you plan a lesson, the method that you have chosen
may not be effective for all trainees. You must allow time for repeating
instruction in your timetable so that you will not feel pushed to go aheadwithout making sure that all trainees understand the instruction. When
you change your method and all the teaching aids and materials you use
the first time, you will find that it is not necessary to divide the class inorder to re-teach, Your second presentation should keep the whole class
interested and should reinforce the learning of those who caught on thefirst arm?.

Congratulations! You have passed the test on this portion of our programThe next section deals with application of the skills and information thatyou have taught. How should you go about allowing the trainee to applywhat he has learned? What are the teaching principles that apply to this
step ofinstruction?. What is the role of the instructor during this step?
These are the questions that will be answered in the next lesson.

When you are ready, you may begin Module V of the "Four-Step Method."
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In the Presentation Step, you demonstrated the skill or presented the in-
formation and made sure that every trainee mastered what he observed
and heard. Now he is ready for the third step of instruction--the Appli-
cation Step. The theme of this step is "En-i, 1..c.e is the best teacher. "

Have you ever watched a three-year-old gLoaii; through the process of
learning to tie his shoes. He watches you many times. Finally, he be-
comes very independent and decides he wants to do it himself. It looks
so easy, and he's watched y do it so many times. Usually the first
time he tries, he succeeds only in twisting the laces around his fingers.
You show him again how it is done. Each time he tries, he learns some-
thing. Each time he makes a mistake, you stop him and show him the
right way. Soon he is able to tie his shoes alone.

This is basically what happens in the Application Step. The trainee must
practice what you have taught him to make the use of the skill or the ap-
plication of the information a natural reaction to him. It is easy to parrot
what we hear and see, but it takes actual practice to make learning mean
something to us.

What is the purpose of the Application Step?

To show the trainee how to
apply information.

To give the trainee a chance
to practice what he has
learned.

To allow the trainee to per-
form the skill alone.

FRAME NO.

3

5

6



(from Frame 5) 2

YOUR ANSWER: In the following situation Mr. Bright is carrying out the
first stage of the Application Step:

Three of Mr. Bright's best trainees demonstrate
to small groups how to write a travel folder.

Correct! This approach to the Application Step has several advantages:
1) The trainees are gradually allowed to perform individually; 2) The
trainees who learn the task more c,uickly have a chance to practice the
skill and share what they have learned with their classmates; 3) The
trainees who need more time are given extra instruction by observing
their classmate perform; 4) You have a chance to supervise the group
demonstrations and catch any errors that may be made before each trainee
attempts the operation.

Let's discuss briefly the best way to carry out the trainee group demon-
stration. You must make sure that you choose carefully the trainees to
conduct the demonstrations. From your observations of each trainee's
performance during the Preparation and Presentation Steps, you should
know which of your trainees have leadership qualities and a good under-
standing of the skill and information. Let each of these trainees demon-
strate the skill for a small group of their classmates. Here, the same
rules apply as in your own demonstration. The most important rule- -
LET THE TRAINEES SEE THE SKILL PERFORMED AS THEY WILL
HAVE TO PERFORM IT.

Which of the following kinds of students should Mr. Bright select to con-
duct a group demonstratiot

FRAME NO.

L

LEADePr
op

-

Trainees who have good personalities. 4

Trainees who kn -Yiv the information
and skill particularly well.

Trainees with leadership qualities
Z:4 who understand the subject matter.

8

10



(from Frame 1) 3

Yr'',JR ANSWER: The purpose of the Application Step is to show the
trainee how to apply information.

This is your task during the Presentation Step, not the Application Step.
You have made sure in the Presentation Step that they know everything
you have taught them. During the Application Step you give them a chance
to use what they know. You have shown them how; before they can learn
anything more, they must do the task themselves.

With this reminder, return to frame 1 and make the correct response.

(from Frame 2) 4

YOUR ANSWER: Mr. Bright should select trainees who have good per-
sonalities to conduct group demonstrations.

A person's personality is no indication of his ability. You must remem-
ber that the trainees you select will be helping you teach. They must have
mastered the skill or information that you have taught in order to conduct
the demonstration. Even this is not enough. The trainee must have his
classmates' respect in order to hold their attention and be believed. This
trait is called leadership.

Remember, it ,akes both mastery of subject matter and leadership to
make a good group leader. Return now to frame 2 and select the correct
response.
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(from Frame 1) 5

YOUR ANSWER: The ourl.,ose of the application step is to give the trainee
a chance to practice what he has learned.

Good! Now you are beginning to see how the Four-Step Method really
works. You prepare the trainer,: to learn, show him the skill and
knowledge that he needs and make sure that he understand these, then you
give him a chance to try his hand at using what you have taught him.

Instruction does not end where the Application Step begins. As a matter
of fact, this step is probably the most importa,,t in your instruction. You
are giving the trainee a chance to practice what you have taught, but NOT
VIIIHOUT CLOSE SUPERVISION. He is not put on his own and told to
perform. You want him to be confident that he can do the task before
giving him that responsibility. Therefore, the Application Step, like the
other steps of the Four-Step Metnod, is carried out gradually. In the
first stage, selected trainees perform an operation for small groups of
their classmates; in the second stage, each individual trainee is allowed
to try his hand under careful supervision.

In which of the following situations is Mr. Bright carrying out the first
stage of the Application Step?

(;)
C"..

Three of Mr. Bright's best
trainees demonstrate te
small grcups how to write
a travel Polder.

FRAME NO.

2

Each of Mr. Bright's trainees
begins compiling his infor- 7
/nation.

Mr. Bright demonstrates for
each trainee individually how
to set up information for a
travel folder.
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(from Frame 1) 6

YOUR ANSWER: The purpose of the Application Step is to allow the
trainee to 1:erform the skill alone.

If you allow the trainee to perform a skill or apply information on hi: own
at this stage of instruction, he will learn bad habits that will be har.J for
him to break later. You are still in the process of teaching. It .5 Lec-
essary for you to be on hand to correct any errors that are made WREN
they are made.

As you will see, the process of allowing the trainee to apply information
or perform a skill is a gradual one. The trainee is not allowed to per-
form on his own until the last step of the Four-Step Method, and then only
when the instructor is sure that he can work without supervision.

Return now to frame 1 and make the correct response.

(from Frame 5) 7

YOUR ANSWER: In the following situation Mr. Bright is carrying out the
first stage of the Application Step:

Each of Mr. Bright's trainees begins compi'tng his
information.

There have been cases in which parents have thrown their small children
into a swimming pool to teach them how to swim. In some cases this has
worked, but in others the child had to be fished out. Likewise, some of
your trainees are ready to perform; others are not. To make a trainee
perform a task before he is ready does more harm than good. He fumes
through the operation, self-conscious of his inability. He may either
form some bad habits which you will have to catch and correct or he may
give up altogether.

As you probably realize by now, you have chosen the second stagy of the
Application Step. Not all trainees are ready to perform yet. Some need
to see the skill demonstrated again before they are rcdy. The first
stage of the application step takes care of 'this. Return to frame 5 and
find the correct response.
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(from Frame 2) 8

YOUR ANSWER. Mr. 1,right should select trainees who know the infor-
mation and skill particularly well.

lur answer is partiall::,7. correct. The train( ant6t know how to perform
skill himself before he can show others. You have forgottIl another

important characteristic, though. A person's personal traits are impor-
tant when he works with other people. Some people have natural air of
authority that commands others' attention and respect. Because the group
demonstration helps to teach other trainees you walit to make sure that
your trainee instructor has this abilityit's called leadership.

Some of your trainees are good leaders, but lack the ability to master in-
formation or skill. Othei s have the ability to learn easily, but cannot
influence other people. Your trainee instructor needs a blend of both
characteristics. Some of your trainees already have both traits. You
should help others develop these traits ci,o me course continues.

This cue should help you to make the correct response. You may return
to frame 2 now.

(from Frame 5) 9

YOUR ANSWER: In the following situ' a Mr. Bright is carrying out the
first stage of the Appli%,ation Step:

Mr. Bright demonstrates for each trainee individually
how to set up information for a travel folder.

It would probably be ideal if this type of instruction were possible. The
question is, what would the rest of your trainees be doing while you were
working with one?

Later on in the Application Step when the trainees are able to practice
individually, you will have a chance towork with each trainee making sure
he is performing the task correctly. For right now, however, you must
remember that you have some trainees who catch on quickly. These
trainees should be given a chance to use what they have learned. Others
who need more help before they can perform often learn more from class-
mates than they would from you simply because they're shy.

There is a more efficient way to begin the Application step. After con-
sidering the information above, return to frame 5 and see if you can
choose the best situation.



(from Frame 2) 10

YOUR ANSWER: Mr. Bright should select trainees with leadership quali-
ties who understand the subject matter.

Good! The trainees that you have chosen to conduct the trainee demon-
stration are ready to practice what they have learned. They should not
be held back. You are a good instructor to recognize this. By giving
these trainees the opportunity to practice what they have learned, you not
only help to reinforce their learning, but you also motivate these trainees
to work harder. They may make your job easier by getting across an
idea to trainees you were unable to reach.

You are probably beginning to wonder just what your role in the Appli-
cation Step is. For a discussion of this matter, go on to the next frame,
please, *aiming to frame 12.

(flora Frame 12) 11

YOUR ANSWER: The following accurately describes Mr. Bright's role
in the Application Step:

Mr. Bright observer a group demonstration, com-
plimenting the iinee when he performs well.
After the demo ition has been comaletiic_1 he
corrects any errors made and re-teaches any
points necessary.

Look at the part of the sentence that is underlined above. This is the cue
to your mistake. If a child slips and falls from a high place, would you
try tobreak his fall or would you let him injure himself -- possibly serious-
ly? You would, of course, try to catch the child. The same theory should
apply to cateling errors as they are made and correcting them. To allow
the trainee to complete the task without correcting errors when they are
made creates several problems: 1) The trainee has forgotten what he did
by the end of the performance; a correction will not mean as much to him
as it would when the error was made. 2) The performing trainee and the
observing trainees have already learned the incorrect method from the
lemonstration; you will have to re--teach the right way instead of simply
correcting the error. 3) One mistake may cay.se a chain reaction of
errors; by the time the trainee completes the demonstration, you .nay
have to re-teach the whole skill!

The trainee should see only the right way to GC, a skill so that he will form
the correct habits. If errors are made, be sure to correct them IMME-
DIATELY! Return now to frame 12 and find the correct answer.
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We can sum up the instructor's task in the Application Step infouz words:
observe, question, correct, and repeat. You should observe each group
demonstration. This is the first chance you have had to -1.vat- your
trainees in action and analyze their needs for furthei instruction While
you observe, take every opportunity to compliment the trainee for a good
performance. Be sincere and don't L, verdo your praise. however. During
your observation ask questions that clarify t_e demonstration for the ob-
serving trainees. that make the performing trainee think through his
actions, and that help )11 to determine liow well he understands what heis doing. The same question words (why, how, when, Where. what, and
who) that we used in the Presentation Step make the best test for under-
standing, and the same method of questioning that we discussed should be
followed.

Your observation and questions may have revealed errors eitner in the
trainee's performance or in his reasoning behind the performance. You
must crrect these errors immediately after they are made. Tact is
necessary to avoid embarrassing the trainee. Find something good about
his performance before showing him the correct method. This softens
the correction and helps him save face before his classmates.

Repetition of instruction takes place whenever you discover a need for it.If the trainee group demonstration has brought up questions or pointed outweaknesses in your presentation of the subject, you should instruct again
ar_swering all questions that have arisen and strengthening all weak areasof your first instruction.

You mal wish to re-read this frame before going on to the next to answera question concerning this iriormation. When you are ready, go on to thenext page.

FRAME 12 CONTINUED
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(frame 12 continued)

Mr. Bright is observing aw, a trainee shows the rest of the group how to
set up information for a travel folder on Mc Keeley Park. In which of the
following situations is Mr. Bright doing the best job of carrying out t1,-.
A.; Ii..ication Step of instruction?

Mr. Bright observes the demonstration, compli-
menting the trainee when he performs well. After
the demonstration has been complete:1, be corrects
any errors made and re-teaches any points necessary.

Mr. Bright observes the demonstration and questions
the performing *ainee. He corrects all errors as
soon as they are made, but waits until the demonstra-
tion has been completed before he re-teaches any weak
points he has discovered.

Mr. Bright watches the demonstration carefully. He
questions the trainee and corrects errors as the arise.
When he sees that a trainee does not understand, he
stops the demonstration and repeats instruction com-
pletely before allowing the demonstration to proceed.

-=....

FRAME NO.

11

16

18

OBSERVE

CORRECT
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Supervise

redirect work
as needed,
support learner

Guide self-
evaluative
efforts of
children

processes
learning
products
visible

Mix learners with
non-learners for
socialinteractio
and for sharing of
academic skills

83

Child to
choose items
for cumulative
folder

Arrange for
future events
with staff
and sehool.

Conference with
individuals and
groups about
work packages
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Conference with
individuals and
groups about
work packages

Inform
individuals
of specific
needs

Share positive
accomplishments

Children to
choose materials
for self and
parents

Note achievements
and progress of
learners for
school's

evaluation
program



Note achievements
and progress of
learners for
school's
evaluation
program
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Choose materials
for child's
cumulative folder

Select visible
products to
contribute to
class and school
resource center

Conference with
instructional
team and project
director

Plan with
Organized
Center
approach
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THE WORLD OF WORK

6

BUILDING OCCUPATIONS Architect

Carpenter
Lumber Yard Salesman

Building, as an idea, has great generative qualities.
By itself, it offers wholesome and worthwhile areas for study.
However, we feel that the idea is too broad for use as the
center of instruction in the elementary class setting. Young
children need more than an abstraction. They need the warmth
and color of real human characters.

An occupation can be an organizing center for instruction
in the elementary school. The "content" of an occupation
gives the teacher a variety of instructional choices and focuses
upon life-centered activities. Also, personal authenticity
brought directly to the classroom.

All three occupations could be studied at once. That would
require a great amount of pedagogical talent. We advise those
entering our program to plan one step at a time until such
time as large blocks of activities and events fit into place.
Each page is designed to help the teacher think thrclegh specific
doing possibilities for each occupation.

This introductory brochure is not intended as a teacher's
guide for lesson lesson instruction. Rather, lt is seen as
one of the many materials a teacher looks over in order to
prepare fox that sudden coming together af insight and
expertise that is the hallmark of the artist-professional.

Illustrations of more detailed planning, implementation,
and evaluation will be available at project headquarters.
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!.!OBILITY

ACCOMPLISHMENT

Architect
Realtor
Plan books and blueprints
Model home
Library materials (including films,

filmstrips, tapes, etc.)
School building

History of home structures
Planning and design of a structure
Coordination of products and

services for a specific goal
Esthetic qualities of house and

environment
Economic factors of construction
Building codes and zoning laws
Community services to 'souse

(gas, water, electricity,
streets, sewer)

Interview with "talent" to be
written as an article for the "z5

school newspaper
List values which determine home

design and construction
Roleplay home buyer and architect
Draft a design to scale
Interview city officials who

supervise zoning and building
codes

Construct a model home
emphasizing visible features
of construction and services

Exhibit model to various
audiences using proper
terminology

Explain project in letters to
parents

veRairs."0
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Carpenter
House under construction
Work room with hand tools
School building
Children's apartments or homes
Library materials

Carpentry skills, training and
working conditions

Tools and technology
(prefabrication)

Mathematical skills
Vocabulary development
History of carpentry

Handle tools and use terminology
in renorts and exhibits

Interview workers in building
trades for articles in school
newspaper

Outline steps in house construction
Figure costs of lumber (side

walls, flooring system, roof
system)

Write letters to parents about
the features of a carpenter's
work

Report on the history of a
carpenter's work

Report on home repair carpentry
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

.44"''- .152Cip,"....:=
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Salesmen from lumber companies
Lumber yard
Forest preserve
Trees around school area
Library materials

Home building products
(manufacture, transportation,
sales)

Occupations, geographic areas,
characteristics of job, future
of industry

Cultural traditions
Conservation and development of

natural resources
New products under development

Map study (product maps)
Exhibits of building materials 1'0

show processing from raw to
finished product

Write reports using vocabulary
drawn from studies

Interview community members about
housing needs and desires

HandO-on experience with different
lumber yard products

Collections of nails, woods, etc.
to show variety of products
and their uses

Analyses of building products used
in school construction

Report on how products are
maintained and serviced

.7:



THE WORLD OF WORK 91

THE BAKERY OCCUPATIONS Baker
Clerk
Entrepreneur
Wholesale Salesman

How many times have you heard a child ask,"May I have a
cookie?" Have you ever thought of this everyday occurrence as
an instrument to further a child's intellectual development?

Baking, as an organizing center, affords the classroom
teacher a kaleidoscope of significant topics that can be
enjoyed as they are studied. Almost any product on: 2rocess
that has to do with food is a "natural" for its
easy to promote this area of human endeavor since perfecting
the art of cooking, or eating, has been a life-long enterprise
for many adults.

Teachers who start with fundamental life activities find
themselves surrounded with wholesome sccial events. Those
who start with abstractions and logic find themselves searching
about for motivational gimmicks and ways in which to strengthen
their classroom activities.

ABLE teachers have to be more effective because they are
latching on to life. Less time will be spent explaining why
studies are necessary (the material is self-evident) and more
energies furthering instruction will be contributed by
interested children, parents, and othJr community talent.

Fundamental life activities such as baking may not appear
as erudite as behavioral objective's which Lave been abstracted
to form a master conceptual plan. After all, who can compare
a crumbly cookie to the neat mind of a statistical researcher?
Nevertheless, the multi-sensory facets of a cookie reflect as
those of our most precious diamonds in bringing basic
understandings of our human heritage to the learning child.

eif-".ltx2'
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ACCESSI.FIZ7.77!

MOBILITY

ACCOMPLISHMENT

Baker
Bakery
Recipes
Kitchen utensils
Baking ingredients
Library materials (including film,

filmstrips, tapes, etc.)

Baking (skills: baking,
decorating; training -
schooling; working conditions
sanitary regulations)

Tools and technology
(past and present)

Mathemat:i.cal skills (fractions,
weight, volume)

Chemistry (effects of
temperatures)

Vocabulary development

Handle tools used by the baker
Demonstrate skills used by the

baker through puppetry
Compare home baking (baking from

scratch, frozen and prepared
foods) with "bought" bread

Compute amounts of ingredients
in sample recipes

Outline steps for personal
baking experience at home

Report on the chemistry involved
in baking (oral or written form)

Draw pictures of the baker at work
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MOBILITY

ACCOMPLISHMENT

Clerk
Baker,:
:Dictionary
Cook books
Library materials

Customer-clerk relations
Mathematical skills

(money changing)
Health standards
Ethnical bakino - customs

of cultures

Roleplay clerk and customer
ordering quantities of
baking products

Construct a model retail bakery
Detail sanitary habits and codes

in a public establishment
Figure money exchanges
Figure quantities of bakery

products for parties
Exhibit samples and word lists)

of ethnical baking
Taste ethnical products and

describe appearances and tastes
Make a mural of bakery products

advertised in newspapers and
magazines

Read aloud vignettes from
"literature" whereip baking
processes or products are
described
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MOBILITY

ACCOMPLISHMENT

Owner of the bakery
(entrepreneur)

Employees of municipal health
department

Bakery
Library materials

Planning and design of a bakery
(assembly line)

Economic factors (labor, poet
of materials, equipment costs,
overhead, profit)

Capitalism
Technology - past and present

(tools and equipment)
Sanitary laws - government
Ethnical aspects - culture

(Italian, Jewish, Bohemian,
Swedish)

Delivery methods (home,
supermarket)

Roleplay employer interviewing
prospective employees

Display selected baking
developments from past to present

Explain health standards and
function of government agencies

Interview people from different
ethnical groups about customs,
tools, and products for articles
in school newspaper

Exhibit samples of ethnical
baking

Illustrate profit, loss, and gain
in graph form

Construct a model assembly line
Use new terminology in written work
Chart routes of delivery



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

WHOLESALE SALESMAN 95

Wholesale salesman of bakery
Order forms
Products used in baking

(sugar, flour, salt)
Farms
Processing plant
Library materials

Original and manufactured
sources of baking ingredients

Processing of raw products into
marketable items

Transportation (packaging, routes,
storaging)

Mathematical skills (computation
of orders using volume, weight,
and prices)

Economics (wholesale and retail)

Make and discuss product maps
Exhibit the transformation of

raw products into finished
marketable items

Illustrate transportation
methods in chart form

Interview salesmen and housewives
about ingredients to make
certain products for article

Figure (mock) wholesale and
retail costs

Analyze graphs and report sales
figures

Use technical vocabulary of
baking product salesmen in
oral or written reports

Write articles for school
newspaper

Arrange class bake sale

A.-067)
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HE WORLD OF WORK

HE POST OFFICE OCCUPATIONS Postmaster
Clerk
Mailman
Truck Driver

As a child, how often did you go to the post office?
ghat was your role in this adventure? Were you an
)n-looker or a participant? What was your reaction to
the official "behind-the-scene" operations?

The post office is a basic activity center in our
Rocial life. An early introduction to the post office,
ind the structure behind it, can be a realistic learning
1dver.ture for elementary students.

An ABLE teacher could begin with a stamp and develop
ideas to lead students through such content areas as
3raphics, Mathematics, History, Geography, and International
Relations.

Children's interests and the teacher's imagination can
combine to build a strong bridge of worthwhile cultural
content. When children can communicate about relevant items
in their culture they are on the way to being educated.

4
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ACCESSIBILITY

POSTMASTER 97

Postmaster
Post office
Stamp collections
Zip code book
Library materials (including films,

filmstrips, tapes, etc.)

Mathematical skills (money
changing)

Management
International relations
United States history
Geography

Compute with stamps
Design "commemorative" stamps
Describe the process of

making a stamp
Outline the structure of

a post office
Report describing the history

of the post office
Letters to parents explaining

post office operations
Exhibit stamp collections from

around the world
Report on postal systems of

other countries
Interview the local postmaster

for news article
Write letters to people in

other countries
Arrange exchange program with

children of other cultures
Panel discussion on public versus

private message delivery systems
Report on supervision and

inspection of employees



98 CLERK

ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Clerk
Packages to send
Postal scale
Students' mail
Students' stamps
Mail system in class

Mathematical skills, money
changing, volume weights

Study of shapes
Composition - letter writing
packaging
Holidays

Roleplay of clerk and customers
Develop a class mail system
Send letters to classmates

within school
Send letters to parents

explaining project
Wrap packages (could have a

social-work aspect by sending
these packages to needy
people in area)

Weigh packages
Make chart showing shapes of

various types of packages
Exhibit designs for stamps made

by children
Compare work done by clerks in

other businesses with that
done by post office clerk

Report on seasonal mail and
cultural customs

Explain zip code system

3sLz5
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

7,

I

MAILMAN

Mailman
Students' mail
Photo of uniforms
Mail bag
Library m.

Human relationships
City geography
English composition
Interviewing skills
History
Government

r

1 4.

att.:

Interview mailman for news article 14z

Develop map of city mail routes
ts,

,"

Construct a model post office
Letter writing to friends and

relatives
Have children try to carry an

authentic filled mail bag
Deveop a chart of the city's

postal system
Write a report explaining recent

changes in mail system
Discuss delivery of mail throughout

history of United States
Report on famous messages

4Battle of Marathon, Garcia)
Report on alternate ways of

sending messages (phone, TV,
special messenger)

f.

.
p
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100 TRUCK DRIVE

ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Truck driver
Larger post office (photos)
Helicopters (photos)
Truck
Library materials

Transportation structure
(how mail travels)

Geography
Cartography skills
Interviewing skills
Management (central receiving)
Labor relations

Chart differences of post offices
in urban and rural areas

Interview truck driver for school
radio station

Report on receiving system of
school, of school system

Set up a central receiving system
in classroom for messages from
others in the school

Make a map showing the stops one
letter may go through

Compare work of cluck drivers in
various businesses

Report on mail delivery systems
(air, truck, train)

Report on handling mail (zip
codes)



THE WORLD or WORK

THE TELEPHONE OCCUPATIONS Service Representative
Telephone Installer
Telephone Operator

Clerk

Have you ever stopped to think about how many times a
day you use the telephone? Are you aware of the many
operational facets of the telephone company? A few of the
occupations in this business have been chosen as representative
and developed within a form we introduced in an earlier brochure.

Many vistas can be revealed through encounters with men
and women in the "telephone business". In fact, you might say
the material lends itself to being an academic supermarket.
From the person to his skills, from the person to his business
relationships, solid subject matter awaits!

Using the "telephone business" as an idea for an
organizing center can also generate avenues into correlated
learning areas. For example, an enterprising teacher may
wish to explore communications media. A journey into the
future to preview and predict the kinds of communication
available for twenty-first century man (the children in your
class today) is no longer an idle, romantic dream. Guided
thinking about our unfolding world is a necessity; that is,
if instruction is to be relevant to the needs of a planning
society in'the seventies.

The material presented here indicates, only a few of the
instructional possibilities in the broad area of communications.
No doubt, you'll think of many more as you move your i-agination
along these lines. Your thoughts, keyed to your local
classroom setting, will be more specific, more vivid, and
were certain more suited to your ABLE children.
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102 SERVICE HE:TPESENTATIVE

ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Service representative
Telephone
Telephone books
Library materials (including films,

f.ilmstrips, tapes, etc.)
Posters

Mathematics (distance, billing,
tolls, cost)

Conversational skills
Science of sound
Writing skills (i.e., abbreviations)
Communications services in the

'home, business, industry
Vocabulary skills
History of communication via

the telephone

Roleolay interviews
Interview persons about the uses

of the telephone (personal,
business) for article

Construct a model telephone
Prepare a bulletin board on use

of the phone
Write reports using technical

vocabulary
Roleplav taking steps to have a

phone installed
a. in ct home
b. in a business

Plan a class publication
(newspaper, brochure) on
communication in modern society

*
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Tel installer
Installer's truck:

.a11 tool
Tolnrlor.cs
site where construction is

underway
Library materials

Vocabulary ievelopment
Tecnnolouv and communication
communication in other countrie
6ecranilv skills (i.e., globe --_,rdy)
CommunicatLDn satellites
Communication media of the fut%;=c
Letter writing skills

Write letters to communication
media services rlquesting
informati n

Exhibit mode,.s of communications
satellite

Write oral reports on communicat:.-n
technolocv

Prepare a scri-t and pictures for
school prouram on communications

Dramatize significant inventions
contributing to the progress
of communication (what, when,
who, where, how, why)

Draw pictures of the telephone
installer at work
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ACCi.:SSIb:LITY

MOBILITY

ACCOMPLISEMENT

Telerhone operator
Telerhone company PuilAing
Telephone
Li;'rary materials
Display materials

Teleohone manners
Conversational skills

(i.e., en_nciation)
Vocat-alary ,i-avelonment
Ma.the7matical sills
Intt:rviewina skills
Telerhone operator's work,

nest, Present, future
History and science of telegrams,

cablegrams, mail delivery

Interview telephone operators
about job (film and tape
recording) for presentation
to anotmer class

Write a composition on the work
of the operator using
vocabulary drawn from studies

Analyze phone bills for such
things as tolls, taxes, service

Figure costs for long distance
calls

Construct a model switchboard and
simulate the work of a
telephone operator; roleplay
conversations with customers

Dramatize situations in which the
phone is utilized - emergencies,
social invitations, friendly
conversation



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

CLERKS

Clerk
School secretary
School office
Business office of telephone

company
Business office equipment
Display materials

Vocabulary development
Office technology - past,

present and future
Writing and speakina skills
Mathematical skills (billing,

paymeats)
Computer programming

Simulate answers for want-ads of
available office jobs

Set un a business office -
roleplay various jobs

Interview the different kinds of
plant clerks(tape and film
recording) for reports

Compute mock payroll for telephone
company employees -tax
deductions, etc.

Roleplay: cashier and customer
Make an experience chart listing

available jobs at phone company
Make a dictionary of technical

terms used in telephone company
business

Roleplay: customer and repair
service

Interview school secretary about
her work

Panel discussion on advantages and
disadvantages of office work
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Wei-j; 107

OCCUPATIONS Teller
Billing Clerk
Loan Officer
President

Penny wise, pound foolish!

A penny saved is a penny earned!

How many of these pithy maxims have you learned? How
many do you use when you're teaching?

Now stop for a moment and reflect. Do your children
understand the background of your expressions? So many of
our commonplace proverbs have no meaning to children because
they've had no sensory experience with concepts behind the
words. Besides, we're living in an age of credit and the
maxims of the eighteenth century often do not apply to
contemporary life.

Children who will 1e living through the last third of
this twentieth century will almost certainly be using the
services of a bank. Accounts will be opened, if they haven't
been opened already. Very few will be able to function
effectively by hiding savings under a mattress. Today, even
money from the tooth fairy gets deposited or spent.

We earn money, spend it, save it, borrow it, or invest
it. People who work in a bank and the institution of banking
help us in these money-centered activities.

Learning how to manage assets and resources helps a
child feel "grown up". But feeling big is only half the
mission. Knowledge and skills have to be learned, too.
What child can develop a mature self-image in our capitalist
society if he does not know how to deal with money matters?
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Teller
Currency
Checks
Bank forms
Saving account books
Library materials (including films,

filmstrips, tapes, etc.)

Customer relations
Procedures of withdrawing and

depositing money
Checking accounts
Saving accounts
Proper use of checks
Mathematics (arithmetic processes,

computation of interest, etc.)
Currency - past and present
Currency - foreign
Types of checks (traveler's checks,

personal, payroll)
"Quality control" procedures in

processing checks and money

Roleplay teller and customer
transacting business

Roleplay cashing a check (traveler's
check, etc.)

Bulletin board describina the
different types of currency

Chart illustrating currency -
past and present

Explain the different types of
checks (oral, written)

Dramatize security procedures in
case of holdup

Discuss what could be used in place
of money

Write reports on history of banking



ACCESSIBILITY

YOBILITY

ACCOMPLISHMENT

CL....,. 109

Clerk in billina department
Billing department in bank
Bank statements
Bank forms
Library materials

Concept of interest
Mathematics (computing interest,

balances)
Terminology within work stations
Procedures and machines to

increase productivity
(addressing, mailing)

Accountina procedures
Computer "language"

Compute:
a. balance of savings accounts
b. interest on amounts for

varying lengths of time
Explain information found on

bank statements
Explain purpose and operation of

machines in billing department
Write reports regarding use

(and misuse) of checking
accounts

Roleplay telephone calls between
customer and billing clerk
about bank balance

Write interview with clerk for
news article in class journal

Compare clerk's job with the
job of school secretary

3h,65
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ACCESSIBILITY

!!OBILITY

ACCOMPLISHMENT

Loan officer
Loan applications
Bank forms
Bank
Library materials

Economics of capitalism (credit,
loans, capital)

Development of the concept of
loans

Duties and responsibilities of
loan officers

Different types of loans (mortgages,
farm loans, hom- m ovements,
business)

Procedures i
and ob

Methods
Gover
Loan
Com

Discuss
agencie
availabl



ACCESSIBILIT7.

MOBILITY

ACCOMPLISHMENT

PRESIDENT 111

President
Bank
Office of Secretary of State,

State of Illinois
American Banking Association

banking kit
Library materials

Duties of executives (management,
decision-making)

Internal operations of a bank
Development of trade and money
History of banking (variety of

banks)
Government regulations
The Federal Reserve System
Security arrangements
Community services (public relations)

Draw pictures of a bank's
different operations

Write reports describing the
duties of the president and
other executives

Roleplay the bank president with
other bank employees

Explain organizational chart
illustrating the management
of a bank

Chart illustrating the development
of materials used as money

Chart illustrating the community
services of local banks ( bond
issues, etc.)

Set up a bulletin board illustrating
critical incidents in the
history of banking

Write reports describing government
regulations of a bank

Discuss the Federal Reserve
Banking System (interest rates,
etc.)
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112 BANK ON IT

David F. Yeck
Assistant Professor
University Laboratory School
Northern Illinois University

When children need to know we have the richest

environment for effective teaching. The following

describes an instructional program in which subject

matter became meaningful to students who were using

work activities of the adult world.

When first presented as an opportunity to learn

about "banking", sixty-one children, ages six to ten,

out of a total of seventy in the cluster group, indicated

an interest. With such a healthy beginning, the teacher

then developed the following program.

Construction of a classroom bank was undertaken with

the help of local merchants and the Industrial Arts teacher

in our cluster. The children first designed what they

wanted in their bank and then proceded with construction.

In the process children used hammers and nails, drills,

screwdrivers, handsaw, saber saw, and a plane. Upon

completion, painting and naming of the bank took place.
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The bank contained two slidable teller windows and an

operational door. Later, a burglar alarm system was set up

for the bank.

Before the grand opening, two local bankers and a

savings and loan executive came in and discussed their role

in their business operations. All three had been given a

list of questions prepared by the students and were prepared

to talk about the human element of their occupations. Also,

the consultants explained in detail many of the relationships

between people working at their businesses.

After the community talent was interviewed and the

children discussed their thoughts about how to proceed, an

election was held for bank board president. In the preliminary

election, seven candidates were reduced to three. Before

final balloting, the three candidates presented their ideas

on running the bank. After selection of the president, six

people were appointed to the bank board.

Policies of the bank were to be decided upon by the bank

board. One of the problems facing the bank board was the

decision regarding rate of interest to be paid to depositors.

The children had to determine how the bank would be able to

pay this.

Through discussion the children came up with the idea

that loa:,J could Le made to individuals and private enterprises.

Interest from the loans could then pay dividends to depositors

Cs5
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at a predetermined interest rate.

Development of a company followed. It was formed by

presenting the children with the opportunity to develop their

own idea into a company. The only restriction placed upon

the children was that of having all age levels represented

in the company.

Thus, a company was set up composed of sixteen children

in the banking project. This company would (hopefully) float

a loan from the Cluster C Savings Sank in order to purchase

their needed materials.

A president and treasurer were elected to set up the

company. One of the first tasks undertaken by the company

was the selection of a product. Candy came to mind. A

study of the nrice of various kinds of candy from a wholesaler

showed that the profit of margin was too small for consideration.

Other products were also suggested with the eventual acceptance

of popcorn as the product for the company to sell. The

company then became known as the Cluster C PC Company. PC

for popcorn. Expenditures for supplies were discussed and it

was decided the company would need twelve dollars. The

president and treasurer then sought to negotiate a loan for

the amount with the bank board.

The importance of establishing a concrete proposal had

been presented to the class earlier by the authentic banking

consultants. The bank board knew the need for security when

making a loan. These two ideas were clearly in mind as the

negotiations went on.

tf"
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The president of Company C PC began with, "Row nuch none?

do you have in the bank?" From that point on the bank

personnel took the offensive and after some spirited discussion,

unanimously voted no on the proposed loan.

After both sides discussed the situation by themselves,

the bank board was approached again about the possibility of

loaning a smaller amount. The bank board asked for time to

meet without the CPC people and considered the situation

carefully. Then the company representatives were asked back

into negotiations and given the following proposal: the

bank would loan the company seven dollars at a sixty per cent

interest rate. (The original loan under consideration was

twelve dollars at four per cent interest.) The bank explained

to the company the reason for the increase in interest rate

and the decrease in the loan was due to the company, considered

by the bank, as a poor risk. ("Poor risk" had been explained

two days prior to the loan by the local consultants.) Later,

in discusion with the bank board, the president pointed out

that if they had made the seven dollar loan at forty per cent

it would not cover the interest they were to pay their depositors.

The consultant from the savings and loan company returned

and spoke to the class before the loan was made. He spent an

hour with the Cluster C Savings Bank Board and the PC Board

about the process of making a loan. One of the main concerns

at this meeting was the contract to be drawn between the two

--IF.- "1.1aJ
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boards. The bank hoard wanted to establish without a doubt

that the company was legally responsible to repay their loan.

The contract was signed and capital finally secured. PC

Company proceeded with advertising and the securing of the

materials needed for their popcorn sale. The sale involved

a total of twenty-four pounds of popcorn, a gallon and a half

of a box of popcorn salt and three hundred and twenty

popcorn bags.

After expenses, the company had made a profit of thirteen

dollars and ninety-nine cents.

The bank had total deposits of eighteen dollars and

twenty-five cents. Children were permitted to deposit a

maximum of twenty-five cents on which they would receive

twenty per cent interest. In listening to the consultant

from the savings and loan explain how dividends were paid on

a specified date, the bank president explained the dividend

date of the Cluster C Savings Bank. In the process of

operating the company, a second loan of five dollars at

forty per cent had been made to the company. This depleted

the bank's fund to six dollars and twenty-five cents.thus

setting up a possible "run on the bank", which had been

explained by the consultants.

The run on the bank was possible because PC Company was

having an unannounced penny candy sale, instigated by the

teacher. The objective was to study the reaction of the

children to see if they would withdraw their savings before
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the dividend date. The bank board was informed of the

situation and decided there may be a need for a larger

reserve. They clearly saw why savers might withdraw from

their accounts and were concerned. As a result, they

decided to re-negotiate the second loan of five dollars at

forty per cent with the PC Company for an earlier pay-back

date. The concept of a dividend date was firmly established

for only three children withdrew a total of seven cents from

the bank.

After computing the interest to be paid Cluster C

Savings Bank savers and the expenses of the PC Company, the

total project netted twenty-two dollars and one cent.

A project such as the bank provides the teachers with a

wide range of concepts which can be developed. Opportunity

to discuss ideas and actions with many individuals was

turned into many teachable moments. Many levels of difficulty

in the cognitive, affective, and skill areas were present.

Another important aspect of the project was the positive

relationships between the school personnel, parents, and

people in business.

We've used the World of Work as an Organizing Center

for the Curriculum of the Elementary School and it worked

well for us. Will we plan and implement other activities

such as this one? You can Bank On It!
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OCCUPATIONS Reporter
Display Advertising Manager
Circulation Manager
Editor

The widespread epidemic of teacher-proof programmed
materials nas finally net with an educational cure which
ABLD teachers are administering in full dosages.

retUrning to full effectiveness.
Test curves reveal student apathy is disappearing from
the acadedenic scene.

a
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EXTRA! EXTRA!
This new medico-

educational breakthrough
focusses upon a few
occupations found in the
field of journalism.

In this approach,
the authentic members
of a newspaper staff
serve as a clinical
team to assist the
teacher in classroom
operations. Teaching
vitality is returning.

In addition, the
newspaper staff carries
with them visible medi-
cation in the forms of
history, reZationships,
language, and technology.

The ailing class-
room appears to be re-
sponding well to these
journalism occupations.

Further details
are explained in the
following supplement.
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MOBILITY

ACCOMPLISHMENT

Reporter
Photoclrapher
Newspapers
L :brary materials (includinr7 films,

filmstrips, tapes, etc.)

Types of reporting (news, feature
stories, and columns)

Phctography as a means of reporting
Written communication skills
Verbal communication skills,

especially interviewing
techniques

Relationship of reporter to editor
Relationship of reporter to "news

makers" (those interviewed as
well as to public)

Discuss advantages and disadvantages
in writing a story as opposed to
showing a picture

Roleplay reporter working with an
editor

Roleplay reperter interviewing a
witness :to a robbery, to a fire,
etc.)

Write news articles about real events
Write feature stories about class

activities to be read by parents
Write a column for the school paper

rr

Analyze newspapers for news stories, ---

feature stories, and column
... series
4

4 Li,.._____., Discuss how a reporter may deal with

I
I 4 "41.-- the technical vocabulary of some ,

a
It r:-.2.

IN Discuss problems a reporter may have
with stories about advertisers

Irgltt highly technical fields of
endeavor

*e Ai 111,4k who spend large amounts in
_ I. local papers

ir -44....
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!OBILITY

ACCOMPLISHMENT

T1111V, I,

ti

7isplay advertisina manager
Tynoorapher
Merc'nant
Newspaner
Library materials

Relationships within the
advertisina departments

Types of advertisina (business,
political, public service)

Sources of advertising
Contributions of advertisina to

the life of newspapers
National, regional, and local

advertisina accounts
Terminology ( space, page, position)
Technology (mats)
History of equipment used for

advertising nurposes

Display terminology of advertisina
staff and sample ads on bulletin
boards

List words often used in ads and
discuss denotations and
connotations

List products often advertised and
those rarely advertised

Analyze slogans used in advertisina
Evaluate advertisements for content,

esthetics, and potential impact
Illustrate difference between the

early American presses and modern
presses (in regard to advertising)

Write reports on old and new
advertisino techniques

Oriainate ads for selected products
Roleplay selling advertising space

to cooperating merchant

(),



MOBILITY

ACCOMPLISHMENT

:"-

Circulation manacer
Per boy
Truck driver
Nevs7aper distribution acencv
Route forms
Library materials

History of tie circulation of news
throughout community (town crier
to modern newspaper delivery
methods)

Transactions of money in wholesale
and retail operations

Opportunities for small business
activities

Terminology
Technoloay (transportation,

record-keeping)
Relationships (manager, paper boy,

customers)
Mathematics (time, size, weicht,

volume, computation of monies)

Chart illust-atina circulation of
newspapers in local community

Chart illustrating transportation
and handling of city newspaner
to suburban and rural areas

iliscuss reasons for international,
national, and local newspapers

Rolenlay circulation manager hiring
a paper boy

Write reports (and give dramatizations)
on how people received the news
before newspapers

Compute a paper boy's earnings in
relation to number of customers

Discuss new ideas for acquiring new
customers for the neiahborhood
newspaper

e-, 1"IP.4
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:40BILITY

ACCOMPLISilzdT

Editor
Newspaz,er rlant
Newspapers
Library materials

Relationship of editor to newspaper
staff

ways in which editing is done
Sources for editorial viewpoints
Public interest in editor's work

(letters to the editor)
Concept of timing and events
Technology
Language skills (reading comprehension,

hidden meaninas)

Roleplay editor directing his staff
Write an editorial pace for the

school newspaper
Write letters to the editor of the

local newspaper
Edit news stories as published in

community newspapers
Compare editorials written in one

newspaper to those written in
another newspaper (about the same
subjects, if possible)

Discuss reasons why one editor might
hold a different viewpoint than
another editor

Discuss reasons why an editor has
certain viewpoints and why he
often develops a "professional"
editorial viewpoint other than
his personal beliefs



THE JEWELRY STORE OCCUPATIONS

"Tick, tick, tick" from the clock on the ahel

Ready for teaching? Prepare yourself.

How many times have you heard children say,

"What are we going to study today?"

Time is a wink. Let's catch what we can

by studies surrounding the jeweler man.

Concepts of time, jewels precious and rare,

take on a new light if handled with care.

Water clocks, hourglasses - what an array:

History, technology - all on display.

Reading and writing, science, of course.
A N'

Enough solid content with plenty of force.
-*-1111114

Take an idea and follow it through.
!
11.01

:°
Your ABLE children will know what to do. (

011"r
;OSILAig is=111er

Watch Salesman
Diamond Salesman
Jewelry Repairman
Manager

123
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124 WATCd SALESMAN

ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Watch salesman
Watches and clocks
Jewelry store
Library materials (including films,

filmstrips, tapes, etc.)

Watchmaking (past and present)
The concept of time
Technology (tools, watch parts)
Different types of watches

(skindivex, stop watch)
Terminology
Mathematics (computation of hours,

minutes and seconds in "X"
amount of time)

Maintenance of watches
Sales of watches and other

timepieces

Reports describing the development
of the concept of time

Set up bulletin board illustrating
the development of watches

Construct models of ancient
time keepers (hour glass,
sun dial)

Reports describing different
watches and thei' uses in
contemporary society

Design watch faces and bands
Roleplay watch repairman and

customer
Cut out magazine advertisements

and compare prices and styies
of timepieces



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

DIAMOND SALESMAN 125

Diamond salesman
Jewelry store
Pamphlets from jewelry store
Library materials

Customer relations
Technology of diamond setter
Fashion, diamond cuts and

sales of diamonds for
non-industrial uses

Industrial uses of diamonds
Sources of diamonds
Methods used in processing and

transporting diamonds
Synthetic diamonds
Custom regulations on importing

and exporting of diamonds

Roleplay diamond salesman and
perspective diamond buyer

Describe the tools used by a
diamond setter

Chart describing the qualities
of a diamond

Cut out pictures from magazines
depicting different diamond
settings

Compute point value of diamonds
Construct product maps
Reports describing industrial

use of diamonds
Charts illustrating industrial

uses of diamonds
Charts illustrating processing

and transporting of diamonds
Reports describing the process

of producing imitation diamonds
Roleplay customs inspector and

tourist
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ACCSSIi3ILITY

NOBILITY

ACCOMPLIS1PIENT

JEWELRY REPAIRAN

Jewelry repairman
Jewelry store
Jewelry
Library materials

Technology
Mathematics (computation of cost)
Different types of jewelry

(necklace, pin, etc.)
Terminology
Difference of fine quality

jewelry and reproductions
Processes used in obtaining

precious gems
Precious metals, gems and pearls

(processes to obtain and
cultural values)

Customer relations
Care of fine jewelry

Roleplay jewelry repairman and
customer

Compute cost to repair an
article of jewelry

Articles describing skills of
jewelry repairman for class
newspaper

Chart illustrating tools
Collect pictures from magazines

showing different types of
jewelry for men and women

Describe the different types of
precious gems, pearls, and
metals in oral and written reports

Construct oroduct mars
Reports describing transportation

methods used in shipping gems
and orecious metals

List other uses for precious
metals other than for jewelry

Estimate values of items of jewelry



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

MANAGER 127

Manager
Jewelry store
Sales receipts
Repair tickets
Library materials

Services offered to community
(engraving, diamond sales,
appraisal, bridal registry)

Customer relations
Financial aspects (overhead, profit)
Luxury tax
Different types of jewelry sold
History (jewelry of the past)
Contemporary jewelry fashions

Roleplay storeowner and customer
Construct model jewelry store and

carry on normal procedures
(receipts, pick up cards)

Compute cost of an item of jewelry,
including taxes

Charts showing the different
types of jewelry

Reports describing the uses and
Styles of jewelry in different
eras of history

Display different types of jewelry
(costume, heirlooms, fine
jewelry, contemporary)

Create pieces of jewelry
Make booklets describing the

jewelry used by different
ethnic groups (Indians, Eskimos)
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THE WORLD OF WORK

THE GREENHOUSE OCCUPATIONS Clerk
Floral designer
Grower

SAY IT WITH FLOWERS:

So many times in our lives we have given flowers to
exoress such sentiments as joy, happiness, sorrow, love.
We hay.* used them to make social events more festive.
Often we c.21 a florist in the morning and expect to have
flowers delivert2 in the afternoon. Have we ever stopped
to think of the peopi , the time, the effort involved
from the day the seed is planted until the moment the
delivery man rings our doorbell?

The florist, as an organizing center, can be the
means of having children learn to appreciate what goes on
behind the scenes. This study of the person-in-the-
occupation can set the stage for introducing them to
social amenities of friendship, an area that may be
forgotten in our increasingly technological world.

An imaginative ABLE teacher could use this topic as
a springboard for going into the study of ecology as
well as for developing interest in plant life. When
one uses a life-centered approach to teaching, there are
few limits to the possibilities available.



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

CLERK 129

Clerk
Florist shop
Library materials (including films,

filmstrips, tapes, etc.)

Customer-clerk relations
Mathematical skills (money

changing)
Holidays
Economics
Delivery methods
Geography

Involve parents in discussion and
write about how much of one's
income should be spent on
flowers

Roleplay clerk and customer
ordering flowers

Figure out money exchanges
Figure out auantities of floral

arrangements for a wedding or
other social gathering

Make a chart showing cost of a
variety of floral arrangements

Write a report on the floral
needs of the community

Make a display of the kinds of
flowers most in demand in the
community

Hold a panel on the problems
of a florist

Report on the risks involved
in being a florist

List the occasions on which
people send flowers

Have a play to illustrate holidays
and the flowers associated
with them

Describe the transportation used
to insure fresh merchandise
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Designer
Designer school
Florist
Library materials
Posters
Songs

Artistic skill
Appreciation of art (use of

colors, shapes)
Letter writing
Poetry
Music
Sense-awareness (sight, smell,

touch)
Cultural traditions

Cut out and display magazine
pictures of floral arrangements

Make and display arrangements
for holidays

Write letters to a designer
school for information on
kinds of arrangements

List materials needed by a
floral designer

Report on ways of keeping
flowers fresh

Draw pictures of floral
arrangements

Pantomine sentiments expressed
by giving flowers

Study symbolism of various flowers
Sing songs about flowers
Write poetry about flowers
Use real flowers as catalysts to

expressions about sense awareness
Save money to send flowers

for Mother's Day
# acrACIAID



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

GROWER

Grower
Greenhouse
Library materials
Posters
Catalogues of supply houses

Botany
Chemistry (soil analysis and

temperature control)
Vocabulary development
Agriculture

Report on work hours and duties
required of a grower

Plant seeds and bulbs
Make a bulletin board showing

kinds of soil
Report on importance of

temperature control
Make a chart showing parts of

a flower
Report on the care of a plant

from seed to full bloom
Describe methods of killing bugs
Describe methods of fertilization
Make a picture file showing

conditions necessary for
growth of plants

Make a map to show where the
most common flowers grow

Interview parents re: Why aren't
there many commercials on
flowers?

Describe how plant leaf looks
under microscope

131
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THE WORLD OF WORK

THE RESTAURANT OCCUPATIONS Manager

Chef

Hostess
Waiter/waitress

"Let's eat out tonight." How many times have
you heard a member of your family make that statement?
Sometimes we forget how much we are away from home
cooking and how often we rely upon restaurants.

Using the restaurant as an organizing center
encompasses many avenues of correlated learning
areas. For example, a teacher may explore .he idea
of manners or the art of relating to other people.
Health, science, and mathematical skills also came to
mind. Still others may say, "Ah, here's where we eat
our way through Social Studies."

Breaking bread together has been a time-honored
custom. The more we relate school studies to
fundamental human activities, the closer we are to
using the built-in motivation of life-centered content.

4.51100L-N-



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

MANAGER 133

Manager
School cafeteria
Restaurant
Library materials (including film,

film strips, tapes, etc.)

Mathematics (income,
expenditures, tallying costs)

Employer-employee relations
Customer relations
Letter writing skills
Conversational skills
Vocabulary skills
Government licensing

Interview parents about how they
use restaurants and share
findings

Interview manager for newspaper
article

Roleplay ordering supplies,
hiring personnel

Construct a model restaurant
Visit a restaurant for lunch
Visit school cafeteria and

compare operations with
outside rrstaurant

Write reports using technical
vocabulary

Report on franchising
Report on trade related to

holidays, seasons, birthdays, etc.
Discuss locations for restaurant
Detail community services

needed for enterprise (water,
garbage disposal, power)
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ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Chef
Chef's utensils
Library materials
Kitchen

Health (cleanliness)
Science (chemistry)
Mathematics (measurement)
Vocabulary skills
Writing skills (abbreviatiofls)
Judgment, logic, sequence
Cooking skills
Ethnic customs
Geography

Construct model kitchen
Prepare various dishes (mixture

proportions, size of portion)
Make a booklet of menus

(appearance of foods, serving
order)

Roleplay chef discussing
operations of week's business
(profit, labor)

Construct bulletin board of
duties of kitchen help

Report about work in the kitchen
area as it affects human feelings

Write to chef schools for
information

Interview parents and other adults
for recipes

Report on ethnic customs
Map work involving foods around

the world



HOSTESS 135

Hostess
Restaurant
Menus
Library materials

Conversational skills
Vocabulary development
Mathematical skills
Personal aroominq
Public relations

Roleplay hostess seating ueople,
handling complaints, ringing
up check

Write thank you letters
Report on daily schedules
Construct a model restaurant

with emphasis on hospitality
Contrast drive-in restaurant

business with sit-down dinner
atmosphere

Interview adults about their
favorite eating places and
share findings

Arrange school cafeteria as a
social environment (flowers,
music, helpers)



136 WArTER/WAITRESS

ACCESSIBILITY

iTBILITY

ACCOMPLISHMENT

Waiter/waitress
Restaurant
Library materials

Vocabulary development
Communication skills, especially

listening and writing
Mathematical skills
Interviewing techniques
Table manners

Set up proper place settings
ROleplay taking orders,

serving food in classroom
Write out orders
Tally total price of meals
Bulletin board display of

various orders
Act as a waiter/waitress in

school cafeteria
Interview health inspector

for information about
health habits

Cut out table arrangements from
magazines

Make centerpieces for dining
tables for use at home

Exhibit table settings in school
cafeteria



THE WORLD OF WORK

THE SCHOOL OCCUPATIONS Teacher
Principal
Nurse
Secretary
Custodian
Cook

Social Worker
Counselor

MINI-UNIT I: SCHOOL AS A WORK COMMUNITY

This study can be helpful in three ways:

1. Students will see the school as a small community.
They will study the occupations which contribute to
the successful operation of this small community.

2. Students will meet the "World of Work" first hand.
3. By learning more about the various persons-in-the-

occupations, students will be able to discuss the
interrelatedness of their roles in the school
community.

School unity can be developed through better
understanding of occupational roles.

The school is a fertile place to start in an initial
exploration of the "World of Work" because all of the resource
personnel are close at hand. Teachers could devote as much
time as they deemed necessary to this study without having to
make elaborate long range plans.

The term mini-unit means exactly what the name implies,
a rather small-unit which can be covered in a relatively short
time. The mini-unit concept has been incorporated into the
study of the school because the school is sort of a mini-
society or a microcosm.

What is the value of the mini-unit?

1. A teacher (or student teacher) can present a
complete ABLE-style unit in a short amount of time.

2. The mini-unit will provide a dynamic demonstration
of the ABLE concept, "Take an idea and see where it
leads you". The mini-unit provides an organizing
center that is near, alive, and full of worthwhile
content.

eV.41/4
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138 TEACHER

ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Teacher
School

Teaching as an occupation
School as a socializing

institution
Learning
Management

Make a bulletin hoard showing
the work of the teacher

Discuss the freedom of the
teacher to make decisions

Discuss how a teacher
influences children

Write a news article about a
current project in the
school

Roleplay teacher starting a
group to work; explaining
work to a student who doesn't
understand; talking to
principal; talking to parents



ACCEESIBILITY

MOBILITY

ACCOMPLISHMENT

PRINCIPAL

Principal
School office

Role of the school
principal as educational leader

Professional preparation programs
Management Decision making
Public Relations

Interview the principal to
determine how he supervises
his teachers (How does he
help them plan?)

Write article for school
newspaper

Make a vocabulary list of
technical words (curriculum,
lesson, interests, subjects)

Roleplay members of school
board discussing school
projects with Principal

Intern with principal for a day
Roleplay principal leading

discussion with teachers re:
Open School Week (What should
we show parents' Why' How
can we best do it?)

139
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140 SCHOOL NURSE

ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

School nurse
Nurse's office
Stethoscope
Scale
Audio-meter

Health
History
Human relationships
Safety
Vocabulary

Make a chart of class heights,
weights, and measurements

Make medical tags
Discuss basic first aid

procedures
List common "incidents" when

a school nurse is needed
Roleplay nurse and mother

discussing health habits
of children

Discuss childhood diseases
Exhibit "tools" used by nurse
Review rules of safety to avoid

accidents



ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT
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SCHOOL SECRE7A?1" 141

School secretary
School business office
Intercom
Typewriter
Adding machines
Photo copy machine

Training for secretarial work
English
Bookkeeping
Filing
Record keeping
Human relations

Use alphabetizing and filing
skills in learning center

Record the way they have spent
their money or how they
used their time

Roleplay telephone discussions
with parents, newspaper
reporters, business people

Roleplay face-to-face discussions
with teachers, children

Write news article about office
activities

Compare school secretary's
work to those working in
other businesses

e-11
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142 SCHOOL CUSTODIA2V

ACCESSIBILITY

MOBILITY

ACCOMPLISHMENT

Custodian
Custodian's workshop
School

Heating, lighting, water
services

Maintenance of building
and grounds

Sanitation and waste disposal
Human relationships
Technology
Vocabulary

Report about the heating systems
in school and home

Discuss landscaping of school
and maintenance of grounds

Report how waste is disposed
of by the school, by the
community

Discuss how the custodian
relates to school community

Write about the people in the
community who do business
with the custodian

List tools and supplies used by
the custodian to clean, to
repair - make a dictionary
to show other classes



COOK IN THE. SCHOOL, CA1-11-.. 143

ACCESSIBILITY Cook
School cafeteria

MOBILITY

ACCOMPLISHMENT

Fcod preparation for large
groups

Measurement
Geography
History
Health - standards of cleanliness

for kitchen workers
Vocabulary development

Report about a special food
from their country of
national origin

Make up a recipe booklet
Prepare selected foods
Write article about school

d001,1 for z1,:sSA newspaper
Make a dictlocary of cooking

implements
(picture for primary grades)

Aar°, .r" lirv
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4CCESSI3ILITY Social worker
Social worker's office

;40BILITY

ACCO:.!PLISYMENT

School and community services
Communication skills
History
Morals

Roleplay a meeting of social
workers preparing for the
school year

Write an article about the
social worker for the
school paper

Roleplay the social worker
giving a speech to the local
Chamber of Commerce
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ACCE:357-3TLITY Counselor
Counselor's office

WJSILITY

ACCOMPLISOIZIIT

Human relationships
Psychology
Learning
Community services

Discuss roles of -elping
people in community

Discuss differences between
the work of a teacher and
the work of a counselor

Roleplay a meeting between
counselor and child

Write a news article about
the work of the counselor

Roleplay a counselor renorting
to the school board
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146 CAREER LATTICES

Several teachers have been helped by
a quick overview of the occupations available
within broad areas.

The outlines are not meant as specific
guides to instruction, but rather as a quick
stimulus to think about what occupations may
be accessible to children.

VII



FOP PRTMARY GRADES

Therapist Nurse

HEALTH OCCUPATIONS

Dentist

Community Health Facilities

Sheltered
Care

Neighborhood
Health
Center

Hospitals

Nursing
Home

Clinics

Technician

--v

Pharmacist Aide

147
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Tnerapy
Assistant

Medical
Laboratory
Aide

Occupational
Therapy
Assistant

HEALTH OCCUPATIONS

Nurse

Orderly

Inhalation
Therapy
Assistant

Doctor

Medical
Laboratory
Assistant

Medical
Technologist

Dentist

Dental
Hygienist

Radiologlc
Technologist

Dental
Assistant

Dental
Laboratory
Assistant
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HEALTH OCCUPATIONS

Dental

Dental Aide

Dental Assistant

Dental
Laboratory
Technologist

Medical

1

Laboratory)
Technology

L
Laboratory Aide

Laboratory Assistant

L
Certified
Dental
Assistant

1

Dental
Ill Hygienist

1

Nurse
Aide

Certified
Laboratory
Assistant

I

Tissue
Technologist

Medical
Laboratory
Technician

Nursing

Health Aide

Rehabilitation

Geriatric Aide

149

1

Rehabilitation Aide

3
School Home Occupational PhysiC.11
Health Health Therapy Therapy Prothetics
Aide Aide Aide Aide Aide

Occupational
Therapy
Assistant

Physical
Therapy
Assistant

Litnsed
Practical
Nurse

Psychiatric
Aide

Surgical
Technician

Cyto-
technologist

Associate
Degree
Nursing

Mental Health
Technician

Prosthetist
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Machinery
Specialist

APPLIE., BIOLOGICAL AND AGRICULTURAL OCCUPATIONS

1

Environmental orticulturalis
Specialist

Animal Supply
Specialist Specialist

I I

Plant
Specialist
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APPLIED BIOLOGICAL AND AGRICULTURAL OCCUPATIONS

____,,,,=1""

Machinery

.....

1 Environmental Horticulturalis
p pe

Animal Supply Plant
Specialist SpecialistS ecialist S cialist Specialist

Mechanic Forest Ranger Flower Grower Horse Trainer Feed Salesman Corn Farmer

mommissnil

Man
Game Warden

I

IIPtIodle Clipser
Deal4r I Seed Grower

Service FertilizerNurseryman

Tree GrowerParts Man Conservationist Greenskeeper Beef Farmer Farm Loan
Specialist

Fish Farmer
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Machinery
Specialist

iirmmmilmm

Implement
Dealer

Supplier
Representative

Agricultural
Engineer

Teacher

Equipment
Operator

mir.......
Safety
Technician

APPLIED BIOLOGICAL AND AGRICULTURAL OCCUPATIONS

IEnvironmental
Snecialist Horticulturalist

1

Manager
cation Far Golf Course

Superintendent

Game
Biologist

Pollution
Controller

[Florist Shop
Owner

Soil
Cons'ervationis

Game Farm
Manager

teacher

Animal
Specialist

Veterinarian

Pet Shop
Owner

Supply Plant
Specialist Specialist

mmommimmill

Plant breederFlevator
Operator

Manager of
Cooperative Crop Farmer

Nursery Owner Farrier
Aerial
Pesticide
Applicator

Plant
Pathologist

Landscape Livestock Farm Manager Crop
Contractor Farmer & Appraiser Processor

Farm
Teacher Government Organization State

Inspector Specialist Inspector

Tree
Expert Teacher Teacher

I I

Teacher

Meat Processor Fruit Grower
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FOR PRIMARY GRADES 153

BUSINESS, MARKETING AND MANAGEMENT

Business Owners

Employees

Managers

Workers

Clerks

Office Workers

Secretary

Cashier

Typist Bookkeeper
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BUSINESS, ,17.chElIs4G A141) MANAGEMENT

WorNers
Vanagement

1.1

Offi,e
°ricers

Store Owners

Itecretary 400Xxeener Tvnist III

Imnloyees

Clerk Manager Stockboy

Office Sales
Manager Manager
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BUSINESS, MARKETING AND MANAGEMENT

Marketing ManagementOffice Workers
workers Workers

Billing Telephone Office
Clerks Operators Stockboy

11.
Manager

Shipping File SalesCashier
clerks Clerks

ill Alt_
Manager

HotelBookkeepers Receptionists Clerk
III III

ManagerII

Bank
Tellers Typists Salesman

PM

Secretaries Demonstrator

Buyer

Department store
Manager

Restaurant
Manager

Supervisor,
Computer
Operations



156 FOR INTERMEDIATE GRADES

PERSONAL AND PUBLIC SERVICE OCCUPATIONS

Municipal Services

ISafety Transportation

IPolice Firemani

Human Services 1

I

I

I

(School Communication

rI

'Library 'Teacher! !Principal [Workers! Telephone [Mail)

1

Secretary Cafeteria
Worker

[Custodian Mailman]

Bus & Cab
Service

Bus
Driver

Rail Service] Air Service

Engineer Fireman

Conductor Porter

Pilot

!Repairman'

Stewardess Terminal
Workers

1

Operator

Control Tower
Workers

Tickets [Bagger) Ramp



Water

.

Boat
Captain

FOR UPPER GRADES

PERSONAL AND PUBLIC SERVICE OCCUPATIONS

Fransportation

Purification
Workers*

Lock
Engineer

Sailors]

Dock
Workers

*Water purification workers are
a part of municipal services.

Railroad

Freight
Service
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Fireman
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Ramp Workers
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operators
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INDUSTRIAL ORIENTED OCCUPATIONS

Min1711111117!!!.1117171:tering Oil Steel Making
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Gems Rangers" w

Refinery
Jacks

nery
Workers

Trappers Tanners = Taxidermists

Crane Blast
Operators Furnace

Dept.
Work
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INDUSTRIAL ORIENTED OCCUPATIONS

Electronics Metal & Plastics Visual Communicarlon

Electrician Radarmen Machinists Cameraman Producer

Welders

Journeymen

Computer
Technicians Cranemen

Newscaster

Apprentices Technicians
Millwrights

Chainmen Sound Lighting

Foremen,/

Warehousemen Wardrobe

Seamstress



160 OCCUPATIONAL CLUSTERS

FOR EASE IN INFORMING STUDENTS ABOUT THE WIDE RANGE OF
OCCUPATIONS THEY HAVE BEEN CATEGORIZED INTO FIFTEEN BROAD
CLUSTERS. THE LISTING BELOW SHOWS THE SEQUENCE OF ASSIGNED
CLUSTERS BY GRADE LEVEL. THE TEACHER IS FREE TO TOUCH ON
OTHER CLUSTERS AF WELL.

GRADE LEVEL ASSIGNED CLUSTER

FIRST PUBLIC SERVICE, HEALTH
OCCUPATIONS

SECOND AGRI-BUSINESS OCCUPATIONS,
CONSUMER HOMEMAKING, AND
RELATED OCCUPATIONS

THIRD HOSPITALITY-RECREATION,
PERSONAL SERVICES

FOURTH

FIFTH

SIXTH

SEVENTH*

EIGHTH & NINTH

TENTH, ELEVENTH
& TWELFTH

MARKETING AND DISTRIBUTION,
CONSTRUCTION

COMMUNICATIONS AND MEDIA,
TRANSPORTATION

ENVIRONMENTAL CONTROL,
MANUFACTURING

BUSINESS OFFICE, FINE ARTS
AND HUMANITIES, MARINE SCIENCE

INDIVIDUAL REVIEW AND
EXPLORATION

SPECIFIC TRAINING

*BY THE END OF THE SEVENTH YEAR ALL STUDENTS WILL
HAVE HAD MINIMAL EXPOSURE TO ALL CLUSTERS.

THE BOWLING GREEN, KENTUCKY PUBLIC SCHOOLS ARE USING THIS
FRAME OF REFERENCE FOR ORGANIZING THE WORLD OF WORK FOR
CHILDREN FROM FIRST GRADE THROUGH TWELFTH. THE CLUSTER
GROUPINGS ARE DRAWN FROM MATERIAL DISSEMINATED BY THE
UNITED STATES OFFICE OF EDUCATION.
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INSTALLATION PRACTICES AND MAINTENANCE
PROCEDURES.
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DESCRIPTORS - *MANUALS; *TRAFFIC REGULATIONS;
*TRAFFIC CONTROL; SAFETY EDUCATION; *FEDERAL
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MAINTENANCE

ABSTRACT - THIS TRAFFIC SIGNAL MANUAL WAS
DEVELOPED TO PROVIDE INFORMATION ON CURRENTLY
OPERATING UNIFORM CONTROL PRACTICES FOR
STREETS AND HIGHWAYS IN THE UNITED STATES, TO
THOSE PERSONS WHO ARE UNAWARE OF THEIR
EXISTENCE. THE TOPICS COVERED ARE: (1) TYPES
OF CONTROL, (2) PREVENTIVE MAINTENANCE, (3)
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INTERNATIONAL IMUNICOni. SIGNAL t.SSOCIATION,

TRAFFIC SIGNAL MANUAL
INTRODUCTION

This introduction to the first printing of the manual must ex-
plain the official authority, history of actions of the IMSA and
concept in the developing of such a work. In 1965 at the Board of
Directors meeting in Chicago, it was decided to publish manuals in
all areas of the scope of the IMSA. Little was done, however, ex-
cept collection of material until February of 1969 during an Execu-
tive Committee meeting in New York City when it was decided to call
a meeting of all traffic signal commercial firms and associated
companies and the Educational Committee and the Traffic Signal Com-
mittee.

This meeting was held in Nashville, Tennessee in June of 1969
where an outline was drawn to be submitted in sections to various
committees to compile and edit all available material for publica-
tion.

A rough draft of the manual was compiled by the educational
and Traffic Signal Committees with the assistance of commercial
members. A second meeting of the National Traffic Signal Committee
with representatives of related manufacturers was held in Baton
Rouge, Louisiana in June of 1970 where the rough draft was shown and
edited. A third meeting will be held in Houston, Texas, September
21, 1970 to review this first printing before re-printing and making
the manual available to membership.

It has been found during the past eight years since the pub-
lication of the "Manual on Uniform Control Devices for Streets and
Highways", by the U.S. Department of Commerce, Bureau of Public
Roads in 1961, that uniformity is not being achieved. The "Traffic
Engineering Handbook" third edition published by the Institute of
Traffic Engineers in 1965 and other excellent materials are not
getting into the hands of everyone responsible for installing traf-
fic devices. The Insurance Institute for Highway Safety in its
May 19, 1969 Status Report stated, "sound engineering practices are
being ignored, professional "Manuals" are apparently gathering dust,
and even common sense is being flagrantly offended". Representative
John A. Blatnik (D-Minn.) who heads a special House Subcommittee on
the Federal-Aid Highway Program said, "This whole area seems to be
a welter of confusion, bordering on chaos.



It is hoped that this Traffic Signal Manual can be placed _into
the hands of a large percentage of the people who are not presently
being reached by other books and manuals on uniformity. If we can
publish a work compatable with other manuals and bridge this com-
munications gap, the IMSA which is an educational organization,
will have performed a very useful service not only to all who are
involved in the public safety services but to the general public
as well.

Tom L. Spoonts
Second Vice President, IMSA

2
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SECTION I

Glossary of Terms

Base - A metal fitting that connects a pole to the foundation.

Beacon A traffic signal designed for flashing operation only.

Catet - A dust-proof and weather-proof enclosure for housing the
. _

coLtr(7,11er and associated equipment.

Cam ShaYL - See cam unit.

Cam Unit - The device that receives timing information from the dial
unit and rotates to open and close contacts to energize the signal
indicators.

Center Line - A line indicating the division of the roadway between
:raffic moving in opposite directions.

Clearance Interval - The time of display of the signal indication
following the right-of-way interval.

Comput r - A device that processes :information based on a pre-stored
program of instruction.

Controller - See Traffic controller.

Controller Module - Normally is a unit that is plug or jack con-
nected to the internal wiring of the controller and associated with

a particular phase or function.

Coordination - The establishment of definite timing relationship

-.- between taffic signals.

Cross Walk - A section across a roadway officially marked co indi-

cate a walkway for pedestrians.

Curb - A vertical or sloping member generally along and defining
the edge of a roadway.

Cycle - See time cycle.

Data Processing - A method of storing information, either mechani-
cally or electronically, so as to make it available at a later
time in a usable form.

- 3



Delineator - A light-reflecting device mounted at the side of the
roadway, in series with others, to indicate the alignnent of the
roadway.

Detector - A sensing device used to register the passage or pres-
ence of a vehicle or pedestrian.

Detector Amplifier - A device capable of intensifying the electri-
cal energy produced by a detector to a degree sufficient to affect
a traffic controller.

Dial Unit - The rotating, calibrated dial mechanism c,n controller
equipped with adjusting pins or keys and contacts to es fish and
divide the time cycle in percent of cycle length for the required
number of intervals. The dial unit may also include pins or keys
and contacts to perform interlocking of the dial unit in step with
the cam unit and/or pins or keys and contacts to provide offset.

Digital Timing - The technique of adding relatively small and ac-
curate segments of time to total the desired time period.

Disconnect Hanger - A device using a plug and socket means for
readily attaching or disconnecting a signal head to a span wire or
mast arm.

Drip Loop - A turn of cable at an entrance fitting installed to
prevent drops of water from entering the fitting.

Dwell Interval - The period of time in which a controller may stop
to resynchronize with a master controller or rest until receipt of
a traffic actuation.

Edge Line - A line which inthcates the edge of the roadway.

Electro-Mechanical Controller - An electrically operated device
using motors, solenoids or relays to perform timing functions to
govern traffic signal indications.

Electronic Controller - A device that accomplishes timing functions
by other than mechanical means.

Expansible Controller - A controller with the capacity built in to
accept additional features later in the field.

Extendible Interval Portion - That portion of time in which a mini-
mum interval may be extended in a traffic actuated controller.

Fixed Time Controller - See pre-timed controller.

Flasher - A device for alternating an electrical circuit on and off.

- 4 -
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PLIL.h :;w1tch -- A manual switch Lor placing a controller in flas,
in(j operation.

Flash Terminals - Special terminals in a controller so wired that
by an interchange of jumpers, flashing operation may be arranged to
give either yellow or red on the major or minor street.

Foundation - A poured concrete footing to support a pole.

Gore - The center area immediately past the point where two traffic
ways divide at an acute angle; usually where a ramp leaves a roadway.

Grounding - The act of electrically fastening an earth ground to a
point in an electrical system.

Initial Interval Portion (minimum green) - The first part of an in-
terval which is timed-out by a traffic actuated controller before
the extendible portion of the interval takes place.

Instruction Panel - The face plate of a controller mechanism on
which the adjustable controls and their associated indicatiors are
mounted.

Integrated Circuit - A combination of components that are processed
at th- same time from common materials.

Interconnect - A means of remote controlling some or all of the
functions of a traffic signal.

Interval - Any one of the divisions of the time cycle during which
signal indications do not change.

Island - An area whthin 4 Jadway in which vehicular traffic is ex-
cluded.

Lane Line - A line separating two lanes for traffic moving in the
same direction.

Load Relays - Magnetically operated contacts energized from low
amperage controller circuits to switch higher amperage signal in-
dication circuits.

Logic Diagram - A block chart showing the inter-relationship of
reason functions.

Loop - One or more turns of insulated wire installed to establish
a zone of influence to detect the passage of vehicles when used in
conjunction with a loop amplifier.

Magrometer - A detector that produces it3 own magnetic field of
influnce which when disturbed by the pass4ge of a vehicle provides
a cur:,:ent flow capable of being amplified to register a call to a
traf:Lc actuated controller. - 5 -



r Street - The roadway approach or approaches at an intersec-
..

Lion normally carrying the major volume of vehicular traffic.

mast Arm - A supporting arm designed to hold a signal head in an ex-

tended position.

Maximum Interval (maximum) - A setting on the instruction panel of

a controller that cuts off the extendible portion of the interval
at the end of a prefixed time,

Median - The portion of a divided highway or street separating the
tr-aveled ways for traffic in opposite directions.

Minor Street - The roadway approach or approaches at an intersec-
tion normally carrying the minor volume of vehicular traffic.

Occupancy - One or more units of traffic in a given area.

Offset - The percent of the time cycle that the beginning of the
major street green interval on a controller differs from a certain

instant used as a time reference base.

-Optical Unit - An assembly of lens, reflector and light source with
supporting parts used to illuminate a single signal indication.

Passage Period - The time allowed for a vehicle to travel at a se-
lecte-4 speed from a detector or stop line through a controlled area.

Pedestal - See pole.

Pedestrian Head - An assembly of one or more signal faces attached
to one mounting displaying a special message to pedestrians.

Phase - A traffic movement or movements receiving simultaneous
right-of-way during one or more intervals.

Pole - A verticle support.

Pre-Timed Controller - (fixed time) - An electrically operated de-

vice for governing the timing of traffic signal indications in ac-
cordance with preset, fixed timing.

Printed Circuit - A conductive material plated or etched on a sur-
face to provide a path for interconnection of electronic parts.

Progressive Signal_System - A system in which various signals con-
trolling a given street provide green indications in accordance with

a time schedule to permit continuous operation of groups of vehicles
along the street at a planned rate of speed.

Program Device - A drum, rotating dial or other device designed to
preselect the sequence of operations of one or more controllers.

3 9%



kahe - To Incline, from the perpendicular, usually away from 1::e
direction of pull or strain.

Ramp - A traffic way usually inclined, over which traffic passes to
make connections with other ways.

Recall Switch - A manual switch in a traffic actuated controller
which will cause the automatic return of the right-of-way to a street
regardless of the operation of a detectL'r in that street.

Reset - An adjustment mechanism applied to an automatic controller
providing the s_rtting of the timing arrangement for the start of
the green signal indication.

Sag - The distance of droop of a a wire or cable at the center be-
tween points of suspension.

Schematic Diagram - A drawing using symbols to indicate the point
to point connection of all electrical or electronic parts.

Semi-Actuated Controller - A controller that provides for a cm-_
bination of pre-timed control and response to vehicle or pedestrian
detection to supervise signal indications.

Sequence - The order of appearance of signal ind .7ations during suc-
cessive intervals of time cycle.

Signal Face - The part of a signal head that provides signal indi-
cations for traffic at one approach.

Signal Head - An assembly of one or more signal faces attached to
one mounting.

Signal Indication- The illumination of a traffic signal lens or
combination of several lenses at the same time.

Signal Section - The part of a signal face that contains one complete
optical unit.

Signal Switch!- A switch for disconnecting the electrical
power from all sibnal indications.

Solid State Controller - A controller design"d to utilize ele tronic
components in a manner precluding the use of vacuum tubes or moving
parts of any description.

,solid State Load Switch - An electronic device or circuit with no
moving parts or contacts in which signal indication circuits are
turned on and off by lower amperage control circuits.



Alit - The percent of a time cycle allocated to a particular
phase.

stop Line - A line whici-, indicates where vehicles should stop when
directed to do so by a traffic control device.

Synchronization - Coordination.

Synchronous Controller - An automatic controller operated by a syn-
chronous motor which will keep in step with the frequency of the
power supply circuit,

System - Two or more traffic signalized intersections operating in

coordination.

Terminals - Devices far connecting electrical wires or leads to con-
trollers or accessary panels.

Time Cycle - The number of seconds required for one complete revo-
lution of the dial unit or one complete sequence of signal indications.

Timer - That portion of a controller that performs timing functions.

Time Switch - A device that can be mechanically set to provide switch

oper-tion at pre-determined times.

Through-Band - The time in seconds elapsed between the passin,1 of
the first and last possible vehicle in a group of.vehicles Moving in
accordance with the designed speed of a progressive signal system.

Traffic-Actuated Controller - A controller that supervises signal
indic., ions in accordance with varying demands of vehicle or pedes-
trian detection.

Traffic Button - An object extending above the roadway surface for
the purpose of channelizing traffic movement.

Traffic Controller - A device that governs the timing of signal

indications.

Traffic Lane - A strip of roadway intended to accommodate the for-

ward movement of a single line of vehicles.

Traffic ilarkinas - All lines, patterns words or other ,71evces ex-
cept signs, set into the surface of, apL .ed upon or atLtied to the
pavement or curbing or to objects within or adjacent t. roadway,
officially placed for the purpose of regu! warnin, or guiding

traffic.

0

- 8 -

3927



Traffic Signal - An electronically operated device that presents a
visual indication to traffic.

Traffic Signs - A device mounted on a fixed or portable support
whereby a specific message is conveyed by means of words or symbols,
officially erected for the purpose of regulating. warning or guiding
traffic.

Vacuum Tube - An electronic tube having its components encased in
a vacuum used primarily in timing circuits and power supplies in
electronic controllers, and as amplifiers in detector circuits.

Volume - The quantity in units of traffic.

Volume-Density - The quantity in units of traffic in a given area.

35 28



SECTION II

TYPES OF CONTROL

Theory of Operation of Various Types of Intersection. Controllers

Electro-Mechanical Pre-Timed

There are two general catagories of pre-timed electro-mechanical
controllers, single dial and multi dial (two or three dial units).

Single Dial

In the simplest form the pre-timed controller consists of a single
motor driven dial unit and a signal switching device commonly re-
ferred to as the cam shaft. The dial unit is divided on its cir-
cumference into one hundred increments of one percent. Pins or
keys inserted in these spaces mechanically open or close electrical
contacts to provide control of various timing operations. One of
these contacts controls electrical power to rotate the cam shaft
and vary the signal ind. ations displayed to the motorist. A second
contact also activated by a dial key acts as an interlock or ra-syn-
chronizing circuit to insure that the dial unit and cam shaft remain
in step at all times. Placement of the keys on the circumference
of th, dial governs the length of each interval or color sequence in
the total cycle.

The length of the cycle is controlled by the size of the cycle length
gear in use. This gear is a part of the dial unit gear train located
behind the dial unit itself. It is driven by the sman pinion gear
on the motor shaft and is readily recognized by the number stamped on
its face. This number indicates the gear size in seconds. Provision
is normally made for reading the cycle length from the front of the
dial unit.

Signal indications are controlled by rotating the cam shaft or signal
switching unit. The sequence of the signal indicztions is pre-deter-
mined by breaking out of segments or placing lobes on the cams of the
cam shaft. There is one cam for each independent signal indication
(major street green, amber, red and minor street green, amber, red)
in addition to the various interval control circuits (drum lock, etc.).

The cam shaft- may be driven by a solenoid, or momentary acting motor
connected through an indexing mechanism. When tne key on the dial
unit closes the appropriate contact, power is momentarily applied to
the cam shaft; drive device causing the cam shaft to rotate. In this
manner the signal circuit contacts are Jened or closed.

- 1C -
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circuit cor.tacts consist of one fiYO. anc movablc, er
hinged contact for each independent signai The fixez; ro:.-
tacts are located on the bus bar adjacent to the cam shaft. The
movable contacts are arranged so that the contact arm rests ct the
associated signal cam segment. When the cam shaft is rotated to a
position where either a lobe or segment is omitted, the movable and
fixed contacts meet providing power from the bus bar %NT' ch is always
energized from the positive side of the line voltage to the individ-
ual signal circuit.

The foregoing description was used only to provide the basic theory
of operation of a pre-timed controller. The unexpansible single
dial controller has little application in the ever increasing com-
plexity of present day traffic problems.

Multi-Dial

The multi-dial controller is identical in its operation to the single
dial controller, with the exception that two or three dials are
available for operating the cam shaft. Only one dial exercises con-

- trol over the cam shaft at any one time, however, control of the cam
shaft is transferred from one dial to another either locally at the
controller, or from some remote location by any of three methods:
1. Manual closure of a dial selector switch, 2. Switch closure by
time :lock, 3. Switch closure by program device.

Additional Features

There are many features aveable in pre-timed controllers which, if
used, will afford much greater flexibility and efficiency of opera-
tion. These features can be included in the original controller or
added at a later date if the original purchase specifies Expansible
equipment. The theory of operation of these features follows:

Extra offsets can be provided on single or multi-dial controllers
by the addition of dial keys and switches and the necessary relays.
The offset feature interupts power to the dial motor to permit se-
lective re-synchronization to any of three offsets on each dial unit
when the controller is in a system. This feature is further ex-
plained later in this section.

Flashing control is accomplished through the use of a switching de-
vice designed to alternate on and off power to pre-selected signal
circuits. When either a manually operated switch at the controller
or a remotely operated relay is actuated, power is removed from the
cam shaft bus bar and applied to flasher circuits.

- 11 -
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n effectd r-,--Imovi7..7 power fron- cam
advance circuit and the associated dial contact and transfer: i it
to a manually operated switch. This is done -z,v the use of a sin,:le
pole double throw swtch.

Electro-Mechanical Actuated Controllers are basically a single dial
non-expansible controller modified to include a dwell interval dl.r-
ing the last portion of the major street greer. interval. In this
interval, power is rep,cved from the dial motor and is restored or:1y
as a result of registering of a vehicle or pedestrian actuation.
Timing of these intervals is accomplished through the use of the
dial unit in conjunction with special purpose relays.

The basic theory of actuated equip-ent is further explained in later
paragraphs of this section.

Electronic Vacuum Tube Type

This class of machine is representative of the earlier attempts to
produce electronic traffic control devices. However, the machines
are more accurately classed as electro-mechanical with electronic
timing. Many of these machines employ some form of cam shaft for
signal lamp switching or for proper sequencing of the controller
operFtion. The machines may also be characterized by the use of line,
rotary or stepping switches and relays, frequently for the same pur-
pose of proper sequencing and/or signal lamp switching.

These machines are most often of an actuated type responding to the
properly registered presence or passage of vehicles and/or pedes-
trians. They are produced in three general forms as follows:

Pre-timed - nor: ally used only in traffic responsive signal systems
as more fully described later in this section.

Semi-actuated - a machine where one of the phases is pre-timed and
the other or others are responsive to vehicle and/or pedestrian
actuations. This type of controller will have one phase which has
a guaranteed minimum green time, each time it is displayed. This
phase will appear during each traffic ignal cycle and will be the
phase where the machine rests ir 4-1,e sense of any vehicle or
pedestrian activity at the intersection which it controls.

- 12 -
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other pnases of t'nis rracnine will appear he tra:7fic si-
cycle in response to properly registered ve-licie or pedestrian
demand. The duration of these phases -.ill be deterzined by timing
ad;ustments provided on the controller. In the case of
phased controllc, the phases will appear onl: when a vehicle or
pedestrian call -roperly registered and will be omit- 1
the traffic signor ycle when such calls are not registered.

Fully-Actuated - a machine where all ;:teases are responsIve to ve-
hicle and/or pedestrian actuations. All phases of this uontloiler
will be responsive to properly registered pedestrlan or vehicle
demands. In the absence of vehicle or pedestrian activity at the
intersection, the controller will rest on the last phase called.

Timing - The adjustable controls provided on the instruction panel
of the controller will be used to establish the proper interval
timing. The adjustable controls normally vary the resistance of an
AC (resistance - capacitance) circuit to determine th7 mint at which
a thyraton or an equivalent type of vacuum tube will conduct and ad-
vance the controller to the next interval the timing cycle. The
resistance determines the amount of time it will take to charge or
discharge a capacitor to the critical voltage at which the tube will
conduct the necessary current to advance the controller into the
next interval in the timing cycle.

Timing in the semi-actuated controller will slave one r more phases
with adjustable controls for minimum green interval ring at the
phase plus pedestrian interval clearance, where usec, vehicle
clearance intervals. The fully-actuated controllers will have ad-
justable controls to determine the length of an initial green inter-
val, a vehicle passage or extention time interval, a maximum exten-
ticn interval, pedestrian clearance interval where used and vehicle
clearance intervals. The actuated phase or phases of the semi-actu-
ated controllers will have the same adjustable controls as the

-phases of the fully-actuated controllers. More sophisticated fully-
actuated controllers will have additional intervals with adjustable
cotrols for establishing the length of each.

Normally each actuated phase of the semi-actuated and fully-actuated
controllers will be provided with a recall switch. The function of
tbiz switch will be to inter. the associated phase into each traffic
sigaal cycle regardless of the vehicle or pedestrian demand.

- 13 -
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se.-act ate. a7.d ..11y-actuater:', controllers
liir74,-.) load rela.'s external to the controller orie:

to keep relaH_ :ely large current flows DLit 1__ne cont:oller
'r,ousing.

The - proper setting for all adjustable controls should he determirr-d
on an engineering basis by a cualified traffic encineer.

Solid State

This class of machines is representative of the latest evolution-
ary stage in the development of traffic signal -ontrollers at the
time of this writing. They are electronic in nature and function-
ally are identical in operation to those described under earlier
paragraphs of this section,_ Distinguishing characteristics of
class of equipment are the absence of moving parts and the absence
of vacuum and gaseous tubes.

All timing and switching functions are accomplished t.r: ,ugh the use
of discrete component such as transistors, diodes, reistors, ca-
pacitors and other parts usually mounted on a plug-in printed board
or boards. Later models of solid state controllers utilize inte-
grated circuits in place of discrete components, however, function-
all: the operation is identical.

Accessory Equipment

Accessory equipment is normally used with semi-actuated and fully-
actuated cot:trollers to provide movements or phases not available
with the use of the controller alone. Accessory equipment is also
used with semi-actuated and fully-actuated controllers to provide
for the expansion of the controller as new functions, traffic move-
ments and traffic phases are required for addition to the local
intersection control equipment.

General description

There are several types of accessory equipment available, some for
very specific and unique applications. It is the intent of this
tm:nual to describe only the more commonly used devices and their op-
erating characteristics.

The equipment normally is supplied with its own wiring harness which
must be added to the controller cabinet in accordance with the in-
structions supplied with the device. Many of the devices require
the use of their own vehicle or pedestrian detectors which must also
be added to the installation along with amplifiers, if required.

- 14 -
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e accessory devices to be considered will be discussed in ..wT
cal_agc.ries as follows: 1. Those which complement the contro:Thr

arc req-sired for proper operation such as time swiches,
:.uttons and detectors; and 2. those WniCh add functions,

movc=xents or phases to the controller.

Theory of Operation

Time swtches - An electro-recanical device sync::ro7----
ous motor. The time switch may also ha,:e a mechanical
clock carryover mechanism to retain the correct time th.ring periods
cf power failure. The mechanical carryover mechanismr, will normally
be rewound by the synchronous motor through a spring loaded clutch.

Time switches are .seal l; furnished with one or two circuits which
are actuated by keys or pins on the periphory of a twenty four hour
dial driv-2n hy the synchronous motor. Different keys are usually
furnished for the "on" actuation than those for the "off" actuation.

Pedestrian Push buttons - These are normally electro-mechanical
momenta:y contact switches used to place a pedestrian call into 111

actuated controller. They are designed to operate on a twelve volt
ci: 2uit to minimize the danger of electrical shock. The switches
arc ,_xtremely rugged and are designed to resist the rava.-4es of
weather, abuse and vandalism.

Vehicle Detectors - There are five types in general use, The are:
1. pressure sensitive, 2. magnetic, 3. radar, 4. ultrasonic, and
5. inductive loop. A Fixth type iE being introduced with some suc-
cess and is known as a iagnetometer.

Detectors are functionally classified as point or passage detectors
and presence detectors. The difference lying in the capabi_ity of
the device to respond only to vehicles moving past or through ...heir
zone of influence or in the ability to respond both to vehicles
moving or at rest in the zone of influence.

The point or pasEage detectors are exemplified by the pressura,
sensitive, the magnetic and the radar. The presence detectors are
the ultra sonic, inductive loop and magnetometer. The presence de-
tectors generally combine the ability to be presence and point de-
tectors with some versions of each being point detectors only.
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- .ec-,ors are best deh:.,eg as 707--erar:
-7 the roaCwa surface. The: are norm: :r.

are closed by the action of a weel load as tra:erses .e
s:rface of the detector. Tne closure energizes a circi_:it La
translate by the controller and recorded a ve.71cle call.

Magnetic Detectors consist of a coil of wire around a soft iron
core which is placed d: a non-metalic conduit under the rcadway
surface. The coil of %./.re is connected by a two conductor cable
to an amplifier. The movement of a vehicle whtnin the :..one of i:.-
fluence of this detector disturbs the earth's 7agnetc fielcl and
causes a small current to be induced in the coil. small cur-
rent is transmitted to the amplifier, generally solid state in con-
struction, where it is translated into a pulse which they trans-
mitted to the controller and recorded as a vehicle call.

The magnetic detector amplifier will normally nave a provisl
, for

adjusting its sensitivity and may nave a pilot lamp which ill_Imin-
ated to indicate e vehicle call.

Radar Detectors consist of transmitters and receivers which are
capable of responding to the passage of vehicles by recognizing the
frequency shift of the signal being returned to the receiver. 'r.e

change of signal frequency is amplified and translated into a uulse
which is then transmitted to the controller and recorded as a ve-
!7ici,: call. This detector is produced in two basic forms, one of
which has the transmitter and receiving antennas mounted over the
lane or lanes to be detected with the amplifier mounted in a road-
side cabinet, the otner form is self contained and mounted overhead,
with only test jacks and a sensitivity control mounted in a condu-
let housing at the roadside. These devices are not totally solid
state since the final stage of the transmitter circuit is a vacuum
tube. Maintenance work on these devices requires the services of
FCC licensed personnel.

Magnetometer - The magnetometer is a relatively new device in she
traffic control field. However, its principle has been known for
many years. The device, in operation is very similai to the mag-
netic detector except that instead of relying on a disturbance of
the earth's magnetic field, it produces its own magnetic field
which when disturbed by the passage of the vehicle produces a cur-
rent flow which when amplified i nsmitted and registered in the
controller as a vehicle call. -Jagnetometer is normally in-
stalled in the center of the vehicle lane by drilling with a rotary
drill a three-inch diameter hole vertically in the street surface.
The leads are installed in a slot sawn in the street surface.
These devices are normally fully solid state in construction,

Minor Movement Controllers - This device in its present form is vir-
tually a controller in itself and is normally manufactured as a
solid state device.
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Functionally it would be added to an existing controller virlere it

was necessary to provide for a minor vehicle movement from an in-
frequently used leg of an intersection or possibly a driveway of

some sort. It has also been extended to be used for providing lead-

ing green movements at intersections to facilitate left turns. The
device is normally provided with its own wiring harness which is
connected to the cabinet wiring in accordance with the manufacturer's
instructions.

In operation the vehicle call would be registered in the rnIllor move-
ment controller which would in turn then register a demand wit: the

parent controller which could be either an actuated or a pretimed
device. At the proper point in the traffic signal cycle, the parent
controller would yield to the minor movement controller which would
then provide its sequence of operation assigning the right of way to
the minor traffic movement. During the sequence of operation of the
minor movement controller, the parent controller would be held in a
stop timing position until the minor movement had completed its
cycle at which point it would return control to the parent controller.

Many of the earlier versions of this machine required that when it

was used with a fully actuated controller that a phase other than the
one to which it was connected would be called prior to the operation
of the minor movement. This was a very inefficient form of oper-
ation and has since been corrected sometimes by the use of an auxil-
iary phase skipping device which simply prevented the display of the
second phase to be called,

These devices are normally provided with their own external lamp re-
lays which must be added to the controller cabinet at the time of
installation. The minor movement controller is always connected as
part of a specific phase of the.parent controller. Obviously, the
same function can be provided in the controller itself in an original
installation which is superior to the addition of a minor movement
controller.

Advanced Green Unit (Leading Green) - This device again is one which
is designed to be installed as an addition to an existing controlled
intersection to provide for an advanced left turn movement. It is

available in either an actuated or a pretimed form with the actuated
version requiring the use of a detector in the left turn slot.

Functionally the advanced green unit is designed to connect: to a
specific phase of the controller where the left turn movement is re-
quired. When properly wired into the controller, with the harness
provided by the manufacturer, the advanced green unit, upon regis-
tration of a vehicle call and the advancing of the Parent controller
to the phase with which it is associated will provide a signal dis-
play including a left turn arrow for a protected left turn movement.



In operation, the advanced green unit, stops timing in the controller
and holds the signals red in the movement in opposition to the lef
turn movement. The advanced green unit, in the actuated version is
provided with an initial period and vehicle interval much tie same
as an actuated phase of any other controller. The device provides
a proper clearance upon the expiration of the timing for the left
turn movement and then releases the controller to resume its normal
operation.

Double Interval Timer - (Double Clearance Timer) - This device is
very similar to the advanced green unit except that it provides the
protected left turn movement at the end of a phase that is lagging
left.

Functionally, the device provides a fixed interval rather than ex-
tendible and most often is used.with a permissive-protected turn,
that is the vehicles are permitted to make their left turn during the
full green period, when it is safe, however, if they cannot accomplish
this a protected period is provided at the end of the green.

Pedestrian Interval Timer - The pedestrian interval timer is normally
designed for use with actuated equipment only and is designed to re-
spond to the operation of a pedestrian push button. Functionally,
the equipment either lengthens a phase associated to allow adequate
pedestrian crossing time or it will illuminate a pedestrian walk in-
dication and then provide a sufficient clearance interval for the
pedestrian. The device is designed to'put a call into the phase with
which it is associated in an actuated controller and then hold that
phase, when it is displayed, for the pedestrian walk interval and
protection period. These devices have been primarily electromechan-
ical in design, however, they may be available as solid state ma-
chines at this time.

Sonic Detectors - Sonic detectors consist oftransmitters and re-
ceivers which are capable of responding to the passage of the pres-
ence of the vehicle within or through their zone of influence. This
is normally accomplished by the transmission of sound energy at a
frequency sufficiently high to be almost inaudible to the human ear.
The transmitted signal is reflected back by the presence or passage
of vehicles within the zone of influence and is recognized and trans-
mitted to the controller where it is registered as a vehicle call.

The detector has many variations, one of which combines the trans-
mitter and receiver into a single transducer which in appearance is
very similar to a high fidelity tweeter. In the service the detector
can be mounted either overhead or by the roadside with the same ef-
fective operation. The transmitter and amplifier are normally mounted
in a roadside cabinet regardless of the location of the detector head
and it is normally provided with controls which adjust the zone of in-
fluence of the detector. These devices in their most recent form are
solid state in construction with the only mechanical device being the,
transducer or speaker which is the active part of the detector head.
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Loop Detectors (Inductive Loop Detectors) - Loofl detectors are by
far the most popular in use today and they are becoming even more
so. A great deal of work is being undertaken by users of these de-
vices to determine the loop configuration for various types of traffic
control problems. The detector configuration consists of a loop which
may be one or more turns of wire in a slot sawn in the street surface
in the exact area where the vehicle is to be detected. The ends of
this loop are connected to an amplifier and charging circuit which in
combination produce an electronic field which is disturbed by the
presence or passage of a vehicle in such a fashion that it can be
recognized the amplifier, translated into a pulse and transmitted to
the controller as a vehicle call.

The loop in the street surface can be designed in almost any shape or
size to accomplish 7-r.e specific task required. The loop by its
ability to be either a presence or a passage type has created a whole
new theory of vehicular traffic controller operation. For example,
it is possible to use a long loop, say sixty feet in length and four
feet wide, installed just behind the stop line and extending sixty
feet back at the intersection in such a fashion that the memory cir-
cuit of the controller is not required. Another example would in-
volve bending the loop around the corner in a left turn slot in such
a fashion that the presence of the vehicle unable to make a left
turn Against opposing traffic would be detected and a phase provided
for this movement. These devices are normally produced in a fully
solid state form and are extremely simple in ol.eration and maintenance.

Synchronous Systems - This type of system may consist of two or more
intersection controllers each of which has a timing unit driven by a
synchronous motor. This system offers one offset, one cycle length,
and one split, with no capability for program changes except by manual
means. They will not be interconnected in the hard wired sense but
instead depend upon the controlled frequency oL. the utility supplying
the power to maintain offset relationships which must be set manually.

This type of system requires frequent monitoring to reestablish off-
sets in the event of power failures or similar outages.

The system will normally consist of preprogram type controllers, how-
ever, it is possible to use semi-actuated types with synchronous de-
vices to provide the yield points which will permit the controller to
release the green to the side street on demand.

Such systems today are not recommended except as an interim measure
or for temporary signals on detours.

Interconnected Systems - The majority of the signal systems in servic.T!
today fall into this, category with the hard wire connecting the con-
trollers to each other and frequently to some sort of programming de-
vice. There are an infinite variety of systems which will be discussed
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51,11 Tr, , type of system will consist of synchro:.ous
motor driv,_:n local intersection controllers, interconnected by a
minimum of a single pair of wires. The wires will consist of one hot
wire and ground return.

Normally, the hot wire will have a voltage at all times except for
three percent of the cycle which is known as the resyne pulse. The
offset keys on all of the dial timing units should go through their
closure period during this three percent time when the voltage is not
present. If this occurs all units are in step and continue running,
however, a unit which is out of step would go through its offset clo-
sure period at a pima vf-,en the voltage is present on the wire which
would stop the motor through a relay device causing it to wait until
the voltage disappears at which time it will be instep and be re-
leased to run normally. The resynch pulse is normally supplied by
one of the controllers in the system which acts as the master by be-
ing furnished with a normally closed contact which is opened to pro-
vide the resynch pulse.

This type of system may also be provided with three offsets whose
operation is controlled by two time switches located in the master
contrcller cabinet. The time switches would be designated as a. m.
peak and p. m. peak and would be provided with on-off switches to
effect the switching in of the preferential offsets. When both time
switches are off the controller would revert to the base period offset.

As in the synchronous system discussed above the controllers are norm-
ally synchronous motor preprogrammed devices, however, they could be
semivehicle actuated units or they could be preprogrammed mixed with
semivehicle actuated units. Synchronous motor driven single or
multiple offset devices would have to be provided in the semivehicle
actuated units to provide a circuit which permits the controllers to
yield to side street demand at the proper point in the cycle.

Multiple Dial Systems- This type of system is very similar to the
single dial system except that it provides two or three dials and
obviously the capability for different cycle length for each dial and
a different split for each dial along with the three offsets on each
of the dials. The operation is basically the same as for the single
dial unit except that the master will contain an additional two time
switches capable of placing second and third dials in service.

The capability exists for nine offsets, three on each of the dials,
however, in normal practice offset switching is only for three off-
sets regardless of which of the dials is in service. That is not to
say that Offset I must be in the.same position in each of the three
dials and the same for Offsets 2 and 3, thus the capability for nine
offsets is frequently utilized.
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Switching from one dial unit to another normally takes place at the
beginning of mainstreet green regardless when the command is trans-

mitted from the time switch. This is a technique designed to pre-
vent short greens in other apparent erratic signal timing.

Again it is possible to intermix semivehicle actuated controllers
with a synchronous motor driven units normally used in such a system,
however, this is rarely done due primarily to the complexity of the
synchronizing equipment required. More sophisticated systems, how-
ever, do employ semivehicle actuated controllers as is discussed

later.

Induction Motor Systems - There are still in use today a number of
systems which are designed to operate using the variable speed po-
tentials of induction motors. Such systems employ a master con-
troller with two or more precept variable voltage devices which reg-
ulate the speed of the timing motor at the local intersection con-
troller. These particular controllers normally offer but one split
and a number of cycle lengths dependent or the number of voltage
sources provided by the master controller. The number of offsets
can be as many as three as in the synchronous systems.

This type of system is little used today due to the basic speed in-
stability of the induction motor which is affected by voltage changes
in thr local area.

Traffic Responsive Signal Systems - The discussion or this type of
system will be somewhat more general than those previously covered.
The wide variety of equipment being offered in this general category
requires a detailed study of the system being maintained. The inter-
section control equipment ranges from electromechanical through ma-
chines built of integrated circuitry.

The interconnect facilities ranges from hard wiring through leased
telephone circuits to radio all of which accomplish the same basic
function of transmitting information on command and control from the
master device to the local intersections and senser information from
the field back to the master controller. It is important here to rec-
ognize that radio in this context is simply a device for communicating
and is roughly equivalent to a pair of wires.

The master controller will vary from a simple programmed tape through
analog computers, digital computers, and combinations of analog
digital computers. The analog computers are ,,e3rmally special purpose
devices designed specifically for traffic control purposes and are
capable of being maintained by the average electronic technician.
The digital computers on the other hand normally require the services
of highly trained personnel and are therefore usually maintained under
contract by the supplier of the equipment.
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The sensing equipment provides information on traffic flow conditions
to the master controller and is normally some form of detector as
discussed in the previous section of this manual.
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SECTION III

INSTALLATION

Scope: It is the intent of this section of the I.M.S.A. Manual on
Installation Practices and Maintenance Procedures to recommend ac-
cepted installation techniques. This manual will identify typical
methods currently in general use.

The user should be aware that local conditions may require devia-
tions in specific areas of installation. Varying subsoil conditions
will dictate particular foundation and grounding requirements. Dif-
ferences in atmospheric conditions--high dust areas--proximity to
salt water--man made airbourne contaminants will effect types of
material to be used and maintenance procedures adopted.

The installing and/or maintaining agency has the responsibility for
recognizing local conditions and for establishing acceptable atern-
atives to these procedures.

_ Many state highway departments have developed specifications and
standards governing the installation and use of traffic control de-
vices. It is strongly recommended that these publications be re-
ferred to for determining local requirements.

This I.M.S.A. manual will not attempt to establish equipment or
hardware standards. For this information the user is referred to
the Uniform Manual on Traffic Control Devices published by D.O.T.*
and to various equipment standards and specifications established
and published by the I.T.E.*

The installation of traffic control devices of all types and partic-
ularly of traffic Signals and controllers requires special care and
attention to accepted good practices. No installation should be
considered which has not been investigated and approved by a quali-
fied traffic engineer.

Conduit - Conduit should be installed at least 24" below a roadway
surface and 18" below a sidewalk surface.

Excavation and backfill should be performed in accordance with local
Codes and Ordinances. In the absence of such information certain
precautionary measures should be adhered to:

(a) Ascertain the location of all other underground facilities;
electric, telephone, water, gas, etc. prior to excavating or jacking
operations.

(b) In backfilling excavations or trenches be certain to ade-
quately tamp and coupact the soil frequently to insure against un-
desirable settling later.
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(c) It is incumbent upon the agency performing the work ._o pro-

vide for 4-r-ae safe movement of ve-nicles and pedestrians in Lhe work
area and to protect them from hazards.

(d) Wherever possible openings parallel to the edge of the slab
in a concrete roadway should not be installed less than three feet
from the roadway.

(e) Lateral conduit runs parallel to the curb line or edge of
roadway should be made inside the curb line in the grass belt or
sidewalk area wherever possible.

(f) Jacking, pushing, or boring rigid conduit under the roadway
may be permitted for distances up to 75' without an inspection pit.

(g) A minimum number of bends should be permitted in any cable
run. Not mole than three 9C° bends should be permitted in runs of
less than 100 ft_

(h) Underground conduit should be.of adequate size to accept
present and future contemplated cable installations. Nothing less
than 1" conduit should ever be used underground and this only for
pedestrian push buttons, detector leads, or service runs. Under
roadway installations should be not less than two inch. Larger
sizes should be considered where multiple cable runs are planned.

(i) When making up joints in rigid conduit, the ends of con-
duits should be painted with pipe joint compound and threaded into
the couplings so as to butt together.

(j) The ends of plastic conduit should be painted with an ap-
proplate sealer as recommended by the conduit manufacturer prior
to insertion in the coupling.

(k) Conduit runs terminating in controller bases, pole or
pedestal bases or in pull or splice boxes, should be brought two
inches above the finished grade of the base or two inches beyond the
inside wall of the box and eight inches below the top of the box.

(1) Care should be taken during the installation of conduit to
protect the ends from damage.

(m) The terminating ends of all metalic conduit shall be
fitted with an 0-Z type GB grounding bushing.

Pull and Splice Boxes - Pull and splice boxes should be of an open
bottom reinforced' concrete design. In most applications, rectan-
gular boxes are preferred and offer a more acceptable installation.
If circular boxes are used, they should be of a cubic size compar-
able to rectangular boxes.

The box should be provided with at least one knockout per side or
per quadrant in the case of circular boxes.

Dimensions of the box should permit easy access and adequate area
for dressing cables without crowding. Recommended sizes are shown
as follows. All measurements are O.D.
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MIN. (2.35 cu. ft.) MAX. (7. 1 c ft.!

36"

24"
14"

Length 24"

Width 14"

Height 12"

Reinforced concrete boxes are commercially available within this
range of sies.

Covers should be either reinforced concrete, cast iron or 71eavy guage
steel. The top of the cover should be of a design which presents a
non-slip surface to pedestrians. The cover should be fitted so as to
be flush with the sidewalk surface.

Lifting slots and pins should be required in concrete covers. Flush
seating hold down bolts are optional.

Lifting holes and flush seating hold down bolts should be required
with metal covers.

Locate rectangular boxes with the long dimension (side of box) parallel
to the curb line.

Drainage should be provided at the time of installation by setting
the 1-ox on a bed of crushed rock (3/4" max. aggregate) at least 12"
in depth.

Wire and Cable - Field wiring is that wiring performe in the field
and consists of all wire runs both overhead and underground such as
interconnecting cables between controllers and the wire and/or cable
between the various items of equipment at an intersection.

Type and size of wire and cable to be used and installation methods
employed should conform to the requirements of the National Electri-
cal Code as a matter of good practice and to IMSA Cable Specifications.

Number 14AWG should be the smallest wire size used in field wiring.
The choice of stranded or solid wire should depend on the particular
application. Solid conductors are generally easier to work where
making splices or terminal connections. Stranded conductors are more
adaptable for underground applications because of their greater
flexibility.

Wire or cable tf a special type or size is sometimes recommended by
manufacturers of particular items of equipment. In such instances,
the installation should be made accordingly in order to insure proper
functioning of the equipment.
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Cable runs should be installed so as to permit proper functioning
and efficient servicing of equipment. Consideration should be given
in the planning stage for future requirements. At least two spare
leads should be provided in each signal cable and interconnect cable
run.

Cable and wire installed overhead should be supported by messenger
cable of an appropriate size. This may be integral to the cable it-
self (commonly called figure 8) or a separate messenger.

Messenger cable used to support electrical cables exclusively and
not employed as a part of a signal suspension network or guy, can be
3,/16 galvanized. In many instances howev..i:r, the signal supporting
messenger network may also serve as the support for electrical cables
i.e. signal, detector, push buttons, etc.

Pole line hardware should be carefully selected and properly used
throughout the installation; which will prevent damage to cable due
to chafing or improper support.

Attaching cable to messenger can
formed lashings, cable rings, or
only for exceptionally long runs
wrapping machinery is on hand or

be accomplished by means of pre-
wrapping. The latter is practical
of several hundred feet and where
can be economically employed.

Preformed lashing wire greatly speeds the installation, is neat in
appearance, and insures long trouble free cable life.

Cable rings, while relatively easy to install, are time consuming,
require spot lashing at end of runs, and are estheticly less ac-
ceptable.

Vertical runs of cable should always be routed in metal conduit
equipped with entrance fittings (weather heads) or routed inside
metal poles, concrete poles, or pedestals.

Drip loops should be formed in all cables at the entrance fitting
to insure that water will not run along the cable into the conduit
or pole. The loop should be formed in a manner so that it does not
chafe against other cables, poles or adjacent hardware.

Cable runs may be separated by function. Traffic signal cables,
inter-connect cables, detector and pedestrian push button leads may
be in separate sheaths or jackets. If one prime cable is used for
all circuits, color code should be established for future proper
identification. In addition, separate cable runs may be made to
each approach or side of the intersection.
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Cable routing_ should be planned so as to flirinate aerial splices
at all possible.

Signal cables can be routed from the controller into the nearest
signal head, splicing within the head and running to the next lead
in line until all heads have been connected, a more satisfactory
method is to use disconnect hangers at each head. These serve the
dual purpose of splice boxes for the cable and quick disconnects for
signal, permitting easy servicing, painting, etc.

Detector and pedestrian push button leads should be routed directly
from each detector or push button to the controller cabinet field
terminals. This as necessary to permit proper service and trouble
shooting at a future date.

Pedestrian push button circuits may be routed to the controller cabi-
net through extra leads in the signal cable if desired.

Detector circuits must be routed to the controller cabinet through
separate cables than those used for other functions. Particular at-
tention must be given to any special installation instructions and/or
cable requirements provided by the detector manufacturer.

Interconnect cable should be routed directly from one controller
cabirit to another.

Underground cable runs in excess of 500' between pull boxes, should
be avoided. Cable continuing through a pull box should have two
complete turns laid up in each box it passes through. Identifica-
tion tags of a permanent type should be attached to each cable or
wire in each pull box, splice box, or hand hole.

Splices in both aerial and underground cable must be electrically
sound and waterproof.

Wire connections in splices must be soldered and individually wrapped
with electrical tape to insure good electrical continuity and sepa-
ration. While pressure connectors may have been generally acceptable
in the past, the use of solid state electronic apparatus now makes
soldered connections mandatory. These devices operate at very low
voltage levels and minimum current loads. Because of this, they are
susceptible to even slight voltage drops which occur where poor elec-
trical connections cause high resistances in a circuit.

Waterproofing the completed splice and proper wrapping of the connec-
tions within the splice is vital to satisfactory operation of the
equipment. A satisfactory splice can be accomplished by the use of
any of several splice castings kits commercially available.

Elimination of most splices is possible through good advance planning
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oi i i installation:. When a splice cannot be avoided, however, it
located at a readily accessable point in the cable run,

Aerial splices snould be locc:ted at or very close to a pole. Under-
ground splices should be located in a pull or splice box or in the
base of poles or pedestals. Splices must never be located within
a conduit run or within a pole or pedestal in a manner so as not to
be readily accessable through the handhole.

Circuit drawings or Wire maps should be prepared in advance of he
installation. It is most important that all utilities agencies be
contacted at this point in the installation. Location of electric,
telephone and.fire alarm cables together with the location of gas
and water lines must be known and recorded prior to beginning the
stringing of cables or installation of conduit.

These wire maps should be corrected as the installation progresses
so as to provide a record of the "as built" installation upon com-
pletion of the work.

These drawings should show the location of all cable runs. For
aerial cables, it is important to show the point of attachment on
poles, location, and identification of adjacent cables and location
of all splices with newly installed cable. Underground cable infor-
mation should show: the location of all conduit runs; average depth
belo surface; location and direction of all bends of 450 or more;
location of pull or splice boxes; location of all splices and loca-
tion and identification of adjacent conduit and/or cable.

Controller cabinet wiring should be planned at the time the con-
troller and acessory equipment is purchased. Easy access to field
terminals and an orderly layout of the wiring the cabinet insure
quick and efficient field servicing where it becomes necessary.

Terminals and terminal strips should be located well clear of the
bottom of the cabinet, at least 3" in pole and pedestal mounted
cabinets and 6" in base mounted cabinets.

Terminal locations may be entirely on the rear of the cabinet in
smaller less complex controllers provided that sufficient room re-
mains for proper installation of accessory equipment.

Terminal locations in cabinets of the more complex controllers may
be located on both the back and sides of the cabinet or sides only,
leaving the rear surface for installation of accessory equipment.

Sub panels of waterproof plywood on both sides and rear of the cabi-
net of the more complex controllers affords easier field wiring,
servicing and greater protection in the event of knock-downs.
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Field wiring within controller and other equipment cabinets should be
dressed and routed in the corners of the cabinet to the various ter-

minal boards secured by lacing or preformed plastic spiral wrapping
harness and fanned out neatly from the harness to each termina2.

Individual leads should be long enough to permit re-routing to dif-

ferent terminals at a later date should this be required.

Bends of more than 45° should be avoided.

Wire lugs of either the spade or bayonet type should be soldered to
individual leads prior to making up the terminal connection. Spade

type lugs are used under flat head or round head screws. Bayonet
type are used where headless screws are employed in the terminal

connectors.

Identify each field wire entering a cabinet with tags of a permanent
design.

Field wiring diagrams of each cabinet should be prepared at the corn-
pletion of the installation. Copies should be kept with other field
service information and on file with the permanent records of the
intersection.

Grounding and Bonding of all electrical equipment in a prescribed
manner is of the utmost importance for reasons of safety and proper

operation. Poorly grounded equipment constitute a very definite
safety hazard to both the public and maintenance personnel.

Solid state electronic equipment is especially susceptible to spurious
electrical "noise" and even slight voltage leakages caused by poor or
inadequate grounding procedures.

Grounding practices can vary with equipment complexity and local con-
ditions. It is important that these be thoroughly considered at the

time of installation.

A ten ft. ground rod, or longer if necessary, located in close prox-
imity to the controller cabinet, driven into soil of good moisture
content and extending well below the normal water table level will
generally prove satisfactory in the installation of a controller and
signals when there is no accessory equipment remotely installed in
the intersection area.

A grounding network of as many as 3 rods spaced at least six feet apart
bonded by at least a #8 awg copper wire may prove necessary for the

same installation in dry or sandy areas.



Individual _Troundin9 of all remotely located accessory devices and
cabinets and of all metal poles and pedestals with at least a 48 awg
wire in the manner described above is mandlir,ry for the foregoing

reasons of safety and satisfactory open

A ground network must be provided whi grounds to one

common source. This network must incluuL: Li grounded or neutral

side of the A.C. power supply.

Ground rods should be driven as closely as possible to the pole or

cabinet. Ground leads which may be subject to accidental damage or
vandalism should be encased in metal conduit or wooden molding.

The size (awg) of the grounding leads or bonds will depend on the
anticipated t -tal electrical load in the circuit or network, the
length of the (-able runs and their location. An undersized ground
lead or bond can be the source of serious equipment malfunctions.

Ground leads for individual signal circuits between each group of
heads and the grounding buss in the controller cabinet should be
#14 awg minimum.

Underground conduit runs must be properly grounded and bonded to each
other.

Metal conduits should be bonded to each other with at least a #8 awg
bond at each terminating point and in each pull or splice box where
the run is interrupted.

Plastic conduit runs must be provided with a grounding network at
the time the conduit is installed. This should consist of a bare
copper #8 awg lead routed through each conduit run. These leads
must be bonded together in each splice or pull box and connected to

a driven ground at termination points of each run.

An additional 10 ft. driven ground rod should be installed in inter-
mediate pull or splice boxes used in long conduit runs and where

soil conditions indicate a need for additional grounding.

Electric service installation procedures may vary in different
localities. For this reason, it is imperative that utility company
requirements be ascertained prior to the installation.
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Electric service is brought directly into the controller cabinet
by some utility companies and connections made to the terminals
provided.

A service meter installed external to the controller cabinet is re-
quired by some utilities with their service terminating at the line
or field side of the meter.

Service leads terminating within pigtail distance (usually 18" to
36") of an aerial service are called for by some utilities-

When an installation of this nature is made on a metal pole, the
service leads should be well separated from other cables. The ser-
vice entrance cap or weather head should be above and on the oppo-
site side of the pole than other cables.

Installation on a wooden pole should be made in a separate conduit.

Size of service leads should be #8AWG minimum.

- Interconnect cables should be #14AWG minimum and #12AWG for runs
in excess of 1000 ft. between controllers. An exception to this
would occur only when a low voltage interconnect system is employed
using a single pair of leased or private lines. If leased lines
are employed, the installer and/or user of the control equipment
will have the responsibility for providing proper facilities to the
point of connection to the leased lines. In this instance, the
leasing agency will indicate the AWG wire size to be supplied and
it will be necessary to employ system equipment designed to oper-
ate satisfactorily under these conditions.

Repeater stations should be considered in any major system. Antici-
pated voltage drops should be computed prior to the installation and
if a drop in excess of 10% is calculated, repeater stations (voltage
regulators) should be installed.

This becomes increasingly important as more sophisticated control
equipment is used, when the master controller may be located at
some point far removed from the actual system and as systems grow
larger in the number of intersections under control.

Splicing of connectors in interconnect cable is of critical impor-
tance. It is imperative that electrically clean,"noise" free splices
be accomplished. Modern day, solid state equipment cannot tolerate
less than perfect splicing techniques.

Wire ends should be thoroughly cleaned immediately prior to making
the actual splice. If soldered, the solder connection must be
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properly done. If commercial splice kits are employed, the manu-
facturers instructions must be rigidly adhered to.

Complete check-out of each interconnect cable run should be made be-
fore placing it in service. Any indication of poor continuity or
high resistance connections should be investigated and cleared before
using the cable.

Identify all cables as to fu/
splice box locations.

ion and routing at all controller and

Prepare a complete "as builL' wire map at the completion of instal-
lation of the cable. This should show: routing; function splices,
and any other information which might later prove helpful to main-
tenance and repair personnel.

Foundations - Poles and Pedestals - Pole and pedestal foundation
requirements are generally spelled out by the manufacturers of the
equipment. The manufacturert instructions should be carefully fol-
lowed at the time of installation.

It is important to remember that soil conditions vary greatly and
one should familiarize himself with his local area of operation.

In al:.!as of firm compacted soil it is possible to pour a concrete
foundation without the use of forms, and is preferred in some
instances.

In loose soil where forms are employed, be sure to remove the forms
after the foundation has set and completely compact back fill.

Anchor bolt locations and projection above grade is shown on in-
structions furnished by the pole manufacturer. Be certain to check
these instructions and verify that the template to be used in posi-
tioning the anchor bolts is the one for the pole type being installed.
Permanent templates of marine plywood or galvanized sheet can he
made up for repeated installations. Be sure to properly mark and
identify each template as to pole type, size, etc.

Underground conduit should be brought into the excavation and capped
at least 3" above the finish line of the foundation before pouring
concrete.

Spare conduit bends should be considered wherever space'permits.
These can be capped off in an adjacent splice box or dead ended,
underground. Be certain to record their location (depth below grade
and direction of run) on wire map.
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Foundations for trolley type poles can sometimes be poured in ad-

vance by using a sleeve slightly larger than the diameter of the

pole. After the foundation has cured, the pole can be lowered into
the pocket formed, skimmed for proper rake, and grouted. Be certain

to properly tamp grouting when pouring in order to avoid air pockets.

Poles and Pedestals - Poles used in traffic signal installations are

of four general types: wood, steel, aluminum, and concrete.

Wood poles for new installations are rapidly losing favor because

of their unsightlin-- 171( a requirement that they must be ade-
quately guyed aga When necessary to replace a knock-
down, however, it is necessary to know the height and class of pole

to be ordered. This information will be found about 5 ft. above
ground level by an indication such as: 30/5 (meaning 30 ft., class 5).

Wood poles used in traffic signal installations will usually be 30

to 45 ft., class 2 to 5. If_ there is any doubt as to the size or
class to be used, a phone call to the construction department of the

local utility company will solve the problem.

Setting a wood pole requires that a hole of slightly larger diameter
than the base of the pole be dug to the proper depth. Hole diameter
should be approximately 4 in. greater than the pole base. Depth of
the b)le will vary with the height of the pole and type of soil. A
good rule of thumb is one foot in depth for each five feet above

ground. Add one foot for loosely compacted earth.

Proper backfilling and tamping is imperative. With one man back-
filling, a second should be continuously tamping the backfill into

the excavation while both rotate around the pole. A good indication
of a properly set wood pole is little or no left over fill.

Guys are required on wood poles when they are used to support mast

arm or span wire suspended signals. The size of the guy should be
the size of the messenger, but not less than 3/8" min.

Guy anchors vary in design and are dependant on the type of soil.

Minimum length of the anchor rod should be six feet for smaller

poles and eightfeet for the larger poles.

Anchors should be installed so that not more than 18 inches of the

rod is above the ground. The back-fill requirements are the same as

for pole installations.

Sidewalk arm guys must be employed when the guy crosses over a side-

walk area, The sidewalk arm consists of a piece of 2" pipe and
appropriate hardware. The length of the pipe is dependant on the dis-
tance between pole and anchor when the anchor is set a safe distance
from the sidewalk line.
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Final tie-off of f guys should not be accomplished until all
signals and cable are in place and poles plumbed.

Metal poles are av liable in either aluminum or steel.

Steel poles are of _wo basic designs: (a) trolley base with the
base section being an integral part of the pole and set in the con-
crete foun.tion, and (b) shoe or transformer base, both of which
utilize anchor bolts embedded in the foundation.

Aluminum poles are available in either shoe base or transformer
base. One manufacturer offe,.s a slip base, the pole being separate
from the transformer base so that the pole is rotatable on the base
at the time of installation. Aluminum poles are rarely used for
spare wire installations since such an application would require-the
use of back guys.

Base selection will depend largely upon the application.
(a) Shoe base offers less space for cable splicing. (A covered

hand hole is provided if specified near the bottom of the pole.)
The shoe base is more acceptable in some locations where sidewalk
area is at a premium.

(b) Transformer base provides large, above ground splicing
capabilities.

Metal poles may be further classified by application and type in
various combinations: (a) Span wire; (b) mast arm; (c) double mast
arm for multiple signal installations and (d) signal and street light
combinations.

Steel poles are available, galvanized or not galvanized, tubular
(one piece) or sectional galvanized.

Sectional galvanized poles have the advantage of being assembled
easily and quickly at the site, are easily handled, and installed
by two men with a minimum of equipment and if hit are often salvag-
able or replaceable by sections.

Sectional galvaniz_ poles are available for span wire or mast arm
installations with mast arms of up to 45 ft. as standard with longer
arms available on special order.

Tubular steel poles (one piece) are also available for these same
applications.

Proper selection and installation of aluminum or steel poles either
tubular or sectional will eliminate the need for back guys and pro-
vide an esthetically pleasing appearance.
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H.,fght of poles will depend on the type of installation: mast afir
or span wire; length of mast arm or distance to be spanned and number
and configuration of signals to be hung.

(a) It is obvious that a 4 or 5 section head is longer than a
Lhree section and must therefore be hung higher in order to meet
minimum clearance distances above the roadway.

(b) Hand spand and/or multiple signals on a span will require
higher and heavier guage poles than a simple two signal installation
spanning a 40 ft. roadway.

(c) Rake of pole (angle of deflection from the verical) will
depend on length of mast arm, length of span configuration and weight
of signals to be hung.

Manufacturers of aluminum and steel poles usually provide this
information in general form in their specifications and installation
instructions. Final adjustments are made after all signals and cable
have been installed. This is done through the use of adjusting nuts
which are placed on the anchor bolts under the pole base before the
pole is set. Pole should be plumb when installation is completed.
Upon completion of final plumbing exposed area at the base of the
pole should be granted and trowel finished to prevent vandalism and
present a pleasing appearance.

Wood poles are generally raked 6" to 8" away from the angle of
strain when they are set. Final adjustments for plumbing are made
by taking up or slacking off on back guys after all signals and cable
are .1A place.

Concrete poles are gaining in use in some areas. Transportation
costs are presently a major factor in limiting their wider use.

These poles are of pre-stressed design and can be provided for mes-
senger spans in excess of 200 ft. without back guys. They are avail-
able in several lengths and classes (diameters) depending on the re-
quirements of the intersection. It is most important when ordering
that all installation details are made available to the pole manufac-

- turer. This will include length of messenger span; number and weight
of signals and any special characteristics of the intersection such
as an unusually high crown, or lateral slope of the roadway.

Installation of concrete poles generally follows the procedures for
.setting trolley type poles, as previously outlined. More detailed
'information is available from the manufacturers.

Mast arms of varying design, styles, and lengths, are available in
galvanized or ungalvanized steel or in aluminum. The choice will de-
pend, first, on the arm length required for satisfactory signal place-
ment, and secondly, on the number, location, and configuration of
signal heads to be installed. The type of pole to be used for support
will be a factor only if the first two requirements can first be
satisfied.
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The design styles and their major characteristics are listed below.

Tubular arms consist of a single arm either one piece or sectional,

rigidly attached to the support pole. They may be steel or aluminum.
The physical characteristics of the arm (diameter, shape, cross sec-
tional view) will vary with the manufacturer and the length of the
arm. This design requires no bracing or guys.

Signals may be suspended either vertically or horizontally from the
end or at any point along the arm by use of appropriate mount 1),

hardware. Cable from the controller to the various signal locations
is run inside the pole and arm.

A modification of this type is the rigid single member truss which
spans the entire roadway and is supported at each end.

Also falling into this category is the now obsolete 2" tubular or
pipe arm which required both lateral and vertical guying to prevent
sway and to support the outer end of the arm.

Truss type arms are made up of two longitudinal members with.verti-
cal braces or stringers of varying lengths between. Individual de-
sign configurations vary with the manufacturers.

Wiring to the signals is usually carried through the top longitudi-
nal member. Signals are mounted vertically.

Trombone type arms are similar to the truss type except that the two
longitudinal members are parallet throughout their length. Signals
are mounted horizontally, usually between the members.

Mast arm attachment will vary with the manufacturer. Some are bolted
to a fixed plate on the pole, others clamp to the pole while a third
type slip fits over the top of the pole.

Mast arm alignment must sometimes be considered even before the pole
foundation is poured as in the case of steel poles with fixed mast
arm attachment plates. In other instances, the pole may be rotated
on the foundation in 90° increments on the anchor bolts for proper
alignment of the mast arm. In every case, check the pole manufac-
turers instructions before pouring the foundation.

Mast arm height will vary with the number, weight, and configuration
of the signals to be hung. This information must be passed to the
supplier of pole and mast arm when ordering.
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Rigid stay guys are required on some mast arms mounted on aluminum or
steel poles and on all mast arms mounted on wood poles. These guys
support the outer end of the arm and prevent lateral sway.

Pedestals may be either tubular aluminum or 4" O,. D. iron or steel
pipe. Bases which are either cast aluminum or grey iron may be in-
tegral to the shaft as in the case with aluminum or tiley ma,' be
leaded or threaded to the shaft as with pipe.

Pedestal bases are available in shoe base or miniature transformer
base, this configuration varying with the manufacturer.

Pedestal classifications fall into three general categories by use:
(a) Traffic signal pedestals which may vary from 8 to 14 ft.

in height.
(b) Controller pedestals, which may be 30" to 42" high.
(c) Pedestrian detector pedestals which are usually 42" high

and are used at a location where there is no other point of attach-
ment for the pedestrian detector..

Pedestals are attached to their foundations almost without exception
by the use of three anchor bolts embedded at the time of pouring the
foundation.

Plumbing of the pedestal is accomplished by shinning and granting at
the time of installation.

Conduit should be brought into the foundation, to a point 3" above
grade and capped prior to pouring concrete. Where possible, a spare
conduit bend should be installed.

Cabinets - Controller cabinets may be classified in three general
categories: (1) base mounted; (2) pole mounted; and (3) pedestal
mounted. All are available, depending on size, in cast aluminum or
fabricated construction. Most fabricated cabinets use a cast top
and bottom section and a cast door.

Accessory cabinets, used for housing detector amplifiers or similar
related equipment are almost always of cast aluminum construction
and are generally pole mounted.

Base mounted cabinets of the type commonly referred to as meter cabi-
nets are also of cast aluminum construction.

Controller cabinet style and size will depend primarily on the type
and size Of control equipment tc de used. In some instances a com-
promise must be made when sidewoJc space is at a premium in built-up
areas. In this case, a pedestal mounted type controller cabinet can



l'iounted on top of a meter cabinet. The meter cabinet can
Lhell s(Irvct as a splice cabinez and housing for accessory items.

Controller cabinet size should be adeql1Pte for housing all control
equipment and accessories incluc.iing det ..:tor amplifiers where used if

-hese are not remotely located in separate cabinets. Space should be
.._.covided for necessary shifting of equipment during servicing or re-
pair operations. Space should be provided for satisfactory routing
and splicing of wires and cables within the cabinet.

-:.:ontroller cabinet location should be planned so as to provide ease
service and maintenance with a minimum of inconvenience to pedes-

-- .ans. It should provide service personnel a maximum of protection
from vehicles while servicing the equipment. It should afford ser-
vs.ce personnel the best possible view of the intersection during ser-
vie operations.

Accessory cabinets if used should be located in close proximity to
(,titer cabinet below) or on the side or back of the main cabinet ex-
=ept in the case of remotely located detector amplifiers which by
design must be located as close as possible to the detector.

Pole mounted cabinets should be mounted in a manner to prevent twist-
J.ng or turning. This can be accomplished by drilling the mounting
:racket and the cabinet and installing a "keeper screw" through the
bracket into the cabinet.

Mountings should be accomplished in a waterproof manner as should the
entrance of all conduits into the cabinet from the top or sides. A
small piece of gasket material installed between the top of the cabi-
net and the mounting bracket will waterproof this area.

Vent all cabinets both top and bottom. Size of intake and exhaust
vents will depend on the area of installation, size of cabinet and
type of equipment in use.

(a) Air intakes at the bottom of the cabinet should always be
larger in overall area than the exhausts at the top.

(b) Intake and exhaust vents should be located so as to provide
for a maximum passage of air around and over tne equipment.

(c) Intake and exhausts should be screened to prevent the in-
trusion of bugs.

(d) Dust filters should be used on intakes in high dust areas
and in all areas where electronic equipment is used.

(e) Exhaust fans should be required on all cabinets housing
-alectronic equipment. One four inch diameter fan is usually adequate
for pole mounted or the smaller base mounted cabinets. Larger cabi-
nets will require two four inch or a single larger diameter unit.



Thermostaticly control4LL s are the most eLticient for this appli-

cation.
(f) Door stops should be provided on all base mounted cabinets.

These should be of a design that will secure the door in an open posi-

tion to protect the door from wind damage and service personnel from

physical injury during servicing operations.

(g) F -rvice records should be maintained at the controller site.

A rack holding a heavy plastic envelope will provide adequate storage

space for intersection maps, cabinet wiring diagrams, timing charts

and where applicable, controller and accessory prints. It is not

recommended that complex electronic or solid state repairs be attemp-

ted in the field. For this reason, controller prints for this type

of equipment need not be stored in the field. Controller function

diagrams should be on hand, however, to facilitate t:-.ouble shooting

and locating of-defective modules or assemblies.

Pedestrian Push Buttons - There are two general types of pedestrian

push buttons available for use with actuated controllers. One is a

pressure (finger) operated single pole single throw, normally open

switch. The second uses a magnet activated reed switch. When the

pedestrian presses the button on this unit, a sliding magnet operates
the internally positioned reed switch. Both of these units require a

two wire circuit from the controller. The pressure operated switch
is also available in an illuminated version. In this unit, the switch

operation is identical to the pressure type described above. In ad-
- dition, however, when actuated by a pedestrian, a relay in this unit

closes a circuit which energizes a circuit, thus providing a lighted
indication to the pedestrian that his call has been recorded at the

controller. When the controller responds to the call, the relay

opens and the light is extinguished. These units require a four wire

connection to the controller.

Locate pedestrian buttons immediately adjacent to the pedestrian

cross-walk for the phase they are intended to control as close to the

curb line as is practical.

Install the button approximately 42" above sidewalk level. If possible

use existing street light pole, traffic signal pole, or pedestal, etc.

for mounting the button. This reduces clutter in the sidewalk area.

Signs of an approve type and size should be installed at the button

location to guide the pedestrian.

Conduit to the button should be 1/2" O.D.

Detectors - Vo attempt will be made here to offer specific install-

ation instruction for the many varied applications and types of de-

- tectors currently available; instead, only general construction and
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installation details will be offered.

Almost witilout exception, installation instructions are available
from each manufacturer of detectors. In most instances, they are
shipped with the units. If you are not installing detectors as a
regular function, it is strongly recommended that prior to attempting
an installation, you read and become thoroughly familiar with the
instructions for the particular detector and the specific application
for which it is to be used.

Detector placement, distance from the stop line, with relation to ad-
jacent driveways, number of lanes to be detected, all enter into the
installation. A poorly placed detector, a loot of the wrong width,
or length, or an improperly installed detector, particularly with
loop detectors, can have a serious effect on the efficient operation
of a controller. In the worst instance, such a condition could make
the controller completely inoperative. There are five broad classi-
fications,of detectors: Pressure sensitive; magnetic; radar; sonic;
and loops. Each of these may be further classified by function and/
or application and method of installation.

The selection and installation of detectors should be made with strict
adherence to manufacturers instructions. There are many factors to
be .considered in their selection. Some of which are: type and speed
of traffic, method of control, physical conditions at the inter-
section and availability of technically qualified installation and
service personnel.

Pressure detectors are rubber mats or pads placed in a metal frame in
the roadway. Vehicles passing over the pad close one or two sets of
contacts and places a "call" on the appropriate phase of the controller.
A non directional unit contains one set of contacts in the pad and
will record passage of a vehicle in either direction. A directional
unit contains two sets of contacts connected to the controller through
relay logic so that only vehicles traveling in the desired direction
places calls on the controller.

Installation of pressure detectors requires that z1 pit bc1 disci in Lhe
roadway approximately 24" deep with an additional 6" depth at the
splice box end of the frame for a drainage dry well. The pit must be
12" longer and at least wider than the detector to be installed. Pres-
sure detectors Are either 6 or 8 ft. in length. The choice depends or
the width of the roadway or lane where the detector is to be used.
The detector must be long enough and placed in such a position so as to
insure that a vehicle cannot pass between it and the curb, centerline
or a detector in an adjacent vehicle lane operating on the same con-
troller phase.

Place the detector frame or housing in the pit after removing rubber



detector unit so that the top of the frame is flush with the roadwa'
surface. Detector manufacturers normally supply wooden hangers to
insure proper placement.

Make up all conduit and splice box drains prior to pouring concrete.
If two or more detectors are placed in adjacent lanes, it is a good
practice to bring separate conduit runs from each detector to a curb
side splice box. In the event otfuture failures, it is then only
necessary to block off one lane of traffic at a time while trouble
shooting.

Prior to pouring concrete, fill the detector pad area with sand to
insure that no concrete gets into the pad area or bolt holes. Pour
concrete from both sides of the excavation, tamping from the oppo-
site side to protect against the possibility of voids while filling.
When the concrete has cured, sand should be swept and-or blown from
the frame before placement of the pad.

Wiring of pressure detectors requires two wires for non-directional
and three wires for a directional detector. These should be 14 AWG.
These provide a direct connection between the pressure pad and the
detector circuits in the controller.

Magnetic detectors are of three general types; non compensated, com-
pens,Ated, and the magnetometer or spot detector. In each instance,
the magnetic field of a moving vehicle passing over or close to the
zone of infulence of the detector induces a very small voltage in
the coils of the detector. This voltage is then increased by the de-
tector amplifier and fed to the detector circuits of the controller.

Selection of a particular type of magnetic detector will again depend
on the application and the function it is required to perform. The
compensated magnetic detector has reasonably good directional charac-
teristics while the non-compensated and magnetometer do not. The
magnetometer has a sometimes desired advantage of being a "spot" de-
tector. Its zone of influence is very small, a requirement in certain
applications.

Installation of magnetic detectors varies with the type.
(a) The non-compensated detector is placed in non metallic con-

duit 6" to 18" under the surface of the roadway. A stiff wire is at-
tached to the curbside end of the detector and brought into a hand
hole at the curb. This permits easy relocation of the detector within
the conduit, should this prove necessary. The detector itself is
pre-wired with a pair of leads usually 3S ft. in length. These can
be spliced in the hand hole for connection to the detector amplifier
which should be located with the intersection controller.
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(h) The compensated magnetic detector consists of two de-
tectors precisely positioned in a prebuilt frame. This frame is
installed in the roadway in much the same manner as is a pressure
sensitive detector frame. Wiring is done in much the same manner
as in the case of the pressure detector.

(c) The magnetometer is installed in the surface of the road-
way by cutting or boring a circular hole large enough to receive the
unit (usually 3" to 4") backfill is accomplished with epoxy. Wiring
is again similar to the other types of magnetic detectors.

(d) Unusual Installations - On infrequent occasions, non-com-
pensated have been installed vertically on the side of a wooden pole
near its base, adjacent to a narrow roadway and have proven satis-
factory for detecting single lane movement in one direction. Non
compensated units mounted vertically just below the surface of the
roadway have also operated fairly well as a spot detector.

Radar detectors using the doppler principle, transmit an electronic
signal which is reflected from a passing vehicle, causing the de-
tector to place a call at the controller. Early models of this de-
tector were entirely self contained and installed overhead as a
single unit. A later modification, however, have the sensitivity
control mounted in a small weathertight box which is located on the
pole at any convenient height for easy access.

Instullation of the antenna (done) is almost always overhead, most
frequently directly over the lane to be detected or between lanes so
as to detect two lanes of traffic moving in the same direction.
Reasonably good results can be had in some instances, however, by
mounting the antenna on a pole inside the curb line 10 to 14 feet
above the roadway surface, but at an angle to the roadway in a side
fire effect so as to cover one or two lanes. It is most imperative
that the manufacturer's instructions be followed in the installation
of this type of detector. The type and size of wire used mounting
adjustments, etc. are all critical to the satisfactory operation of
the detector. Some electronic servicing and adjustment may be per-
formed only by an FCC licensed technician.

Sonic detectors are functionally the same as radar detectors. In-
stead of utilizing the doppler radar principle, however, they trans-
mit an extremely high frequency sonic note or beam which when re-
flected from a vehicle places.a call on the controller. The sonic de-
tector is adjustable for beam, length, and width, however, and can
be readily used to detect two lanes of traffic. By adjustment of
beam length, a limited application vehicle classification function
can be accomplished. The sonic transceiver unit and the amplifier/
power supply chassis are separate units.
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Installation of the transceiver can be overhead or side of the road
mounted in the same manner and for the same application as radar units.
The amplifier/power supply is mounted at a convenient location for
servicing on the pole supporting the transceiver. Again, as in the
case of radar, strict attention should be given to the manufacturer's
instructions to assure satisfactory results.

Loop detectors consist of a loop of wire placed in the surface of the
roadway connected to an electronic amplifier which in turn is connected
to detector terminals in the controller. There are several types of
amplifiers available to suit the many varied loop applications. Loop
amplifiers are described elsewhere in this manual by type and applica-
tion. This section will discuss only the installation of the wire loop
in the roadway surface.

Loop installation is accomplished by saw cutting the roadway surface
to a depth of approximately 2 inches in the size and shape of the loop
to be installed. Size, shape, and location of the loop will depend on
the application, i.e., multi-lane coverage, left turn pocket, single
lane presence, demand loop, etc.

Be sure to cut across all four corners at an angle of 45° to prevent
sharp bends in the loop wire and cut a lead slot to the curb line.
Fill 1/2" of the slot with sand and lay the wire in. The wire used
should be #12 or #14 single conductor solid type TW-THW or UF. The
number of turns in the loop will once again depend on the manufacturer's
recommendations for the particular lo.n size and application. When
the recommended number of turns have been installed, and the leads
carried to the curb, lay in a piece of oakum and pack lightly with a
blunt object such as a piece of dowel rod to 1" below the roadway sur-
face. Test the loop at this'point for continuity and operational
quality.
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These tests can be accomplished with a loop test meter which will
check all loop characteristics including field strength. If all
tests prove satisfactory, backfill the roadway slot with epoxy, plas-
tic, asphalt, cement, -Jr other proven substance, flush to the surface.

Traffic Signal Heads - Traffic signals are available in 8" or 12",
what is commonly referred to as, heads. The housing is usually of die
cast aluminum, however, a new plastic construction has been used in

some 8" signal head designs. Signal body sections are rectangular in
design. The size used will depend on intersection location, vehicle
approach speeds, and sight distances.

Individual sections may be nested together to form various combina-
tions of indications or in two or more indications (1 way 3 section,
1 way 4 section, 2, 3, or 4 way, etc.) The indication shown to any
single direction of traffic or the combinations assembled'together for
viewing by more than one direction will depend on the physical design
of the intersection and the engineered traffic pattern. Care should
be exercised to insure that the signal size (diameter), combination
of sections, and placement of signals is in accordance with standards
set forth in the Uniform Manual on Traffic Control Devices. An im-
proper indication or configuration or a poorly located signal can
cause motorist confusion and adversely affect the flow of traffic
through an intersection.

Signal lamps are an important factor in providing satisfactory signal
indications. The physical size, light center, lumen output, rated
wattage and voltage are controlled at the time of manufacture of the
lamp.

A lamp selection chart is provided in Section IV of this Manual.

Location of the filament opening is adjustable in the field. This is
accomplished by screwing the bulb firmly into the socket and then ro-

- tating the socket in the reflector until the filament opening is at
the top position.

Lamp focus (distance of filament from base of reflector) is fixed in
all signals manufactured since 1959. Older signals, some of which are
still in use, permitted focusing adjustment by roving the lamp back or
forth in the socket holder. When signals of this type are used, it is
important that the lamp socket be properly checked and positioned each
time a lamp is replaced.

Signal lens positioning also has an effect on the signal indication
and must be checked at the time of signal installation. The design of
a traffic signal lens is such that, when properly positioned in the
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signal wit:, the lamp and reflector, it provides a maximum light out-
put in the proper distribution pattern. Failure to install t-le lens
in the signal with the "TOP" indicator which is cast in the rim of
the lens, at the top of the signal body, will provide an unsatisfactori
indication.

There are various methods of mounting signal heads. Two or more
methods are often used at a single intersection in order to provide
the motorist with the best possible indication. Ideally, each lane of
traffic should have a distinct indication. Individual signals for ea.c,
lane cannot always be installed due to restrictions in the method of
mounting or the intersection layout. There should always be two indi-
cations for each through movement, and a separate indication for each
turning lane. The different methods of signal mounting are described
below.

Span wire installations are accomplished by supporting a messenger
cable or network between two or more poles in a way so as to provide a
means of attachment of the signal at the desired location over the
roadway.

The span wire should be 3/8" high tensile messenger cable. This and
the necessary messenger cable hardware is available from any of several
manufacturers of pole line hardware and fittings. The type of hard-
ware will be a matter of individual choice. Messenger dead ends, cable
clamps, or spiral wrappings are equally satisfactory.

Referral to a pole line hardware catalog should provide the information
required to guide you in your selection.

Either of two means of assembling and hanging the messenger may be
used. This choice will depend on the intersection location, volumes of
traffic and general work area available.

- The actual measurements of each span can be made at the intersection.
If existing poles are to be used, their locations must be taken into
account, as to final placement of heads.

Signal locations can be spotted on the pavement and the messenger net-
work designed, laid out, and fitted to insure that, when hung, the
signals will in fact be where desired.

The messenger network can sometimes be laid out and assembled in a
field or open space adjacent to the intersection.

If work conditions will not permit the use of this method, the messen-
ger, if a single span, can be assembled at roadside. This practice
can also be employed with multi-legged spans. Each leg is assembled
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at roadside, the main span installed and additional legs or 1-Le backs
installed after t'ne main span is in place.

If conditions will not permit layout at the site, measurements can De
taken at the site, or scaled from an accurately drawn intersection
plan. The span assembly can then be made up in sections and installed
in a similar manner.

In each instance, no messenger end should be permanently tied-ofi u),-
til all signals and cable are in place. Messenger legs should be cut
approximately 3 ft. longer than plans indicate to allow for final ad-
justment and positioning.

The minimum height of the messenger above the roadway must be measured
at the crown or highest point of the roadway surface. An allowance of
5% should be made for messenger sag with the messenger drawn up taut.
The overall length of each signal, including hardware, and its posi-
tion on the messenger must also be figured in these calculations in
order to insure the required clearance from the roadway to the bottom
of the signal.

After the messenger is in place, signals should be hung from the center
of the span back towards the poles. The signal or signals nearest the
center are hung first.

The bottoms of all signals should be at the same height above the road-
way. This is accomplished by the use of pipe extenders on some of the
signals between the wire entrance fitting and the signal body. The
signal at the center of the span or the first one on eigher side of
center will not require an extender provided the messenger is hung at
the proper height. From this point back towards the poles on each
side of center, however, each signal in line will take a longer ex-
tender than the previous one.

The length of these extenders can readily be found. Install the center
signal on the span if one is required at this location. If not, hang
the first signal each side of center. Draw the messenger up until
these are at the desired height above the roadway. At the point of at-
tachment of each of the other signals on this span, measure the dis-
tance from roadway to messenger. Allowing for the height of the signal
and hardware, subtract this measurement from the messenger height at
this point, and the difference is the length of the extender required
at this signal location,

When all signals have been installed, re check all hangers and signal
attachments to make certain that locknuts and/or other pins are in
place.
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Signal control cable may be hung on the messenger by the use of sp:..ral
wrappings, cable rings, or weather-proof tape. Leave a drip loop in
each cable to insure against water traveling along the cable jacket
and into the wire entrance fitting on the signal or at the pole. A
proper drip loop is one which accomplishes its intended purpose, but
which is not so long that it chafes on the top of the signal.

If rings are used to support the signal cable, the cable should he se-
cured to the messenger at the pole end and the signal end of the mes-
senger with a wrapping of tarred lineman's twine or special clamp to
insure that the signal cable will not shift.

It is a fairly common practice, in many areas, to lay up two complete
turns of signal cable at the point where the drip loop is formed.
This permits relocation of the signal along the messenger at a future
date, should it be desirable due to road widening or change in traffic
patterns at the intersection.

If the messenger is supported on wooden poles, either existing or
newly installed, back guys should be installed at the point of attach-
ment to the pole of the signal messenger and against the angle of
strain. These should be in place before the signals are hung. Final
tie-off of the guy wire should not be done until the entire installa-
tion has been completed and all height adjustments made.

Span wire signals are almost always mounted in a vertical manner. For
special applications, however, where there might be height restrictions,
special mounting hardware is available for horizontal mountings.

There is a growing practice of securing the bottom of all span wire
mounted signals with a small diameter messenger cable (usually 3/16" or
1/4") to prevent objectionable swinging of the heads in high wind.
This messenger is strung after all signals have been hung and final
height adjustments made.

Mast Arm Installations are, as the name indicates, signals suspended
from a rigid mast arm. The mast arm itself, as explained in the Pole
and Mast Arm portion of this manual, may be either steel or aluminum
and may be installed on either a steel, aluminum, or wooden pole.

There are several means available for attaching signals to the mast
arm. These vary with the type of arm used, the location of the signal
on the arm, the signal configuration, desired height, and if at the
end of the arm, whether the signal will be rigidly mounted or free
swinging.

End of arm hangers which support the signal atthe end of the mast arm
vary in design, dependent upon the arm design. In some instances, the



end of the arm is L._ ..ed down to form an integral wire entrance. I

so, the signal is suspended from a hanger already attached -,:nder r.c

arm.

In other cases, the hanger slips over the end of the arm and is locked
in place with set screws. This type hanger includes a wire entrance
fitting.

A third type known as an elevator plumbizer, slips over the end of
the mast arm and provides a rigid mounting for the signal. This de-
vice is used when additional roadway clearance is required. one or
more signal sections are mounted above the mast arm, the plumbizer be-
ing fitted between signal sections.

There are bracket assemblies available from all manufacturers for
mounting multiple head assemblies (2, 3, 4 way) on mast arms. When
used, the signal assembly is first completed and then hung from the
arm.

signal mountings along the length of the arm may be rigid or free
swinging. Exceptions would be those mounted between or against longi-
tudinal members of truss type arms or on trombone arms. In most cases,
pipe fittings for inboard mounting on truss type arms must he made up
at the installation site. Only if exact signal heights and measure-
ments are known can this hardware be made up in advance. Hardware for
trombone arm instailations is available from most signal manufacturers.

Bracket mounted signals are those which are mounted on the side of
poles or pedestals of all types. Bracket assemblies are available
from most manufacturers for two, three and four way assemblies on wood,
metal, or concrete poles and pedestals.

An increasingly common practice is to secure these assemblies to the
pole with stainless steel banding. This simplifies the installation
and affords an installation which is neat in appearance. If this
method of installation is to be used, mounting plates designed for this
purpose will be required.

Extreme care should be exercised in the placement of bracket mounted
signals. The motorist and pedestrian must have an unrestricted view of
the indication or indications which are intended to control their move- -

ment. In addition, the signals must be located so as to insure against
physical damage from passing vehicles.

Mounting hardware may be either 1-1/2 pipe or cast aluminum brackets,
both types being readily available.
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pedestal mounted signals are supported on top of the yesul
means of a slip fitter device. This may be cast aluminum, :ralleailc
iron, or nronze, drilled and tapped for standard hardware. some
manufacturers offer an integral slip fitter which provides a term.inal
compartment.

When ordering signals for this method of installation, it is impottan
to include the slip fitter and identify the type in any equipment de-
scription. The signal manufacturer may not supply one if you fail to
do so.

Care should be taken to insure good signal visibility, adequate clear-
ances for passing vehicles, and over sidewalk clearances for pedes-
trians.

Standard 1-1/2" pipe hardware is normally used. Cast aluminum hard-
ware fittings are available if desired.

Pedestrian Signals - Pedestrian signals may be classified generally,
as either incandescent or neon. Within these two broad classifica-
tions, there are several variations with regard to physical size,
body construction and light source details.

One incandescent pedestrian signal, now considered obsolete, could be
aff(,..cced by removing the vehicle signal lens from either an or 12"
signal section and substituting a round WALK, or DON'T WALK lens in
its place.

Incandescent pedestrian signals still popular in some areas are a fur-
ther modification of standard 8" or 12" vehicle signal bodies. These
offer a square 9" or 12" pedestrian indication and are offered as
complete units by signal manufacturers.

Both of the above types require two standard traffic signal bodies to
provide a complete pedestrian (Walk-Don't Walk) indication and use
standard traffic signal lamps, color of the particular indication be-
ing a function of the lens.

Pedestrian signals of a later design and more widely accepted are
those which incorporate both indications (Walk-Don't Walk) in a single
body. These may be either incandescent or neon lighted in several
size combinations up to 14" x 24".

Legend control (Walk-Don't Walk) and color of this type of signal is
accomplished by alternately lighting various combinations of incan-
descent lamps or neon grids WALK indications require the lighting of
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a sing'le incandescent lamp cr neon grid of appropriate c31cr
te lower section of the signal. A DON'T ALI: inriication req_ir.:2s
the lighting of lamps or grids of appropriate colors in both top
bottom sections.

Electrical interconnection of WALK and DON'T WALK indications preye:t_
false indications.

There are variations of this pedestrian signal which emplo' for:red
neon letters and neon grid with lettered lenses.

Lane Control Signals - Lane control signals are used for directing t:,e

flow of traffic into specific lane.; at times when there is an excep-
tionally heavy flow in one direction on a two-way street while the op-
posing flow is relatively light. As an example, a three-lane roadway
might be used to provide two lanes in one direction and a single lane
in the opposite direction at certain periods of the day. The signals
used for this application may be adaptations of the various types of
vehicle or pedestrian signals described above or they may he- a single
body matrix signal designed especially for this es. This signal pro-_
vides either a green arrow indicating "lane open" or a red "X" indi-
cating "lane closed",

Lane signals must be installed over the individual lanes which they
conk of and in strict accordance with the Manual on Uniform Traf:ic
Control Devices.

In addition, any lane control system should incorporate advisory sic:n-
ing well in advance of the beginning of the system to condition the
vehicle operator for the situation ahead.

Signal Hardware and Accessories - All manufacturers provide standard
1 1/2" pipe hardware and fittings for signal assembly. Some supply
similar fittings in aluminum. In addition, there are several vari-
ations of signal brackets and fittings available in cast aluminum.
Many of these, especially pedestal or bracket mountings, offer inLe-
grally cast terminal compartments for ease and neatness in wiring
signals.

There are many special hardware and accessory items available from
signal manufacturers. Some of which offer easier installation or
servicing procedures. The more widely used of these items are listed
herein and are shown in detail in other parts of this Manual.

(a) Back plates are available for use withall 8" or 12" signals.
They add to the visibility of the signal by increasing its target
value when viewed against a background of bright sunlight or skyline,
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i!,+_ensity street lighting or in areas of .ri,7ht1 liT aTi-
vertisLrifi signs.

(b) Balance adjuster linkage is used wit: free hanging span
wire or mast arm mounted two, three, or four-way signals when the
weight distribution is uneven due to various combinations of signal
sizes or sections.

(c) Disconnect hangers incorporate a means of quickly removin
span wire or mast arm mounted signals, two cable entrances and a ter-
minal compartment. They are standard equipment in some areas which
experience frequent hurricanes.

(d) Elevator plurnbizers are used on the ends of mast arms to
provide greater road way clearance under signals than can be accom-
plished by normal means. The unit slips over the end of the mast arm
and signal sections are attached both above and below the fitting.

(e) Hardware fittings, crosses, elbows, tees for 1 1/2" pipe
hardware, are available in various combinations of one or more slip-

- fit (no thread) ends. These simplify hardware make-up and installa-
tion. Others are available with serrated ends to provide a positive
locking surface for signal positioning.

(f) Louvers of several configurations are available in varying
degrees of cut-off. These slip inside a tunnel visor and when prop--
erly positioned limit the lateral viewing angle of a signal indica-
tion. They are especially useful when it is necessary to restrict the
view of a turning lane indication.

(g) Pole clamps of either ornamental or plain design are avail-
able with single hubs or with various combinations of dual hubs and
for several pole diameters.

(h) Pole flanges or saddles are also available for flat or
curved surfaces, wood or metal poles, and can be bolted, clamped, or
strapped to the pole.

(i) Signal visors of several configurations and lengths are
also available for special applications.

Traffic Signal Controllers - All traffic signal controllers and con-
troller accessories from the simplest 2-phase, pre-timed intersection
controller to the most complex 8-phase (quad left turn) controller
should be thoroughly inspected and electrically tested in the shop
before it is placed in operation at the intersection. For electro-
mqchanical controllers, the visual inspection should include a check
of all major 7..oroponents for any obvious signs of possible mechanical



,Racle or malfunction. Dial units and cam shafts sho-,21d roT_a-_ed
before electric power is applied and with the dial ::ear

dIsengaged in accordance with the manufacturer's Lnstr.,,:ction5-.
simil,r visual examination should be made of accessories such as

time sw:_tches, special purpos' tiroers, etc.

F:lcc.tronic control equipment should undergo similar visual inspec--
tions to detect any signs of physical damage. Examination of solid
state equipment will be limited to a check of printed circuit boards,
connectors, and various plug-in modules for visual evidence of damage.

Electrical inspection and run-in of the equipment should begin only
after visual checks have been completed.

Tae controller and any accessory items of a control nature, such as
minor movement timers, overlap timers, pedestrian interval timers
should be placed in the controller cabinet and connected.

With power applied all controller functions should be tested to ascer-
tain that 'the controller operation is in accordance with specifica-
tions and the intersection requirements. Instruction manuals, con-
troller warning diagrams and intersection diagrams should be on hand
for ready reference. Electrical loads should be applied on all signal
circuits to simulate anticipated field conditions as closely as
possible.

In the case of actuated equipment, detectors or detector amplifiers
should not be connected at this time, but should be tested separately.
Detector applications can be simulated by the use of an automatically
timed switching device. Placing the various controller phases in a
"Recall" condition will not accurately reproduce field conditions in
all types of actuated equipment. If the controller is to be operated
as an interconnected unit within a system, the controller should be
tested for satisfactory performance of all system functions.

In the case of actuated equipment to be used in a system, the coordi-
nation equipment should be tested with the controller at this time to
insure satisfactory field performance.

Several manufacturers offer items of test equipment which can be ex-
tremely helpful in performing these tests.

After all electrical operational tests have been completed, timing
accuracy tests should be performed. The settings of the timed inter-
vals of each phase of the controller should be checked. With pre-
timed electro-mechanical equipment, this requires a visual check of
the various dial keys for proper placement and another to insure that
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the desired cycle gear is in place in each dial and t's.at t_ere
is no binding in the gear train.

Actuated equipment requires more extensive timing accuracy tests.
Each timed interval must be checked through several settings wits: a
stop watch. The results of these checks should be written down so
that comparisons can be made both for total timing accuracy and ac-
curacy at various settings.

Solid state equipment is generally accepted as being the most accu-
rate of all electronic timing devices. This acceptance should rot
preclude testing for timing accuracy, however, since these tests ma:
provide an early disclosure of possible serious field troubles at a
later date.

After all electrical spot testing and timing checks have been com-
pleted, the equipment should be placed in a fully operating condition
uninterrupted for at least 48 hours or longer, if possible, before
installing in the field. Again, dummy loads should be placed on all
signal circuits to simulate field conditions. During this period,
the equipment should be observed as frequently as possible to make
certain that it is operating as required.

For these tests, a light board or panel should be used. This panel
shou'd depict as closely as possible the intersection layout and
traffic movements (controller phases). Individual boards of this
type may be purchased from the equipment manufacturers or they may he
made up in the shop.

When all shop tests have been completed, the controller and accessory
equipment should be placed in the previously installed cabinet or
cabinets at the intersection. After all field wiring has been th or-
oughly checked, the control equipment should be plugged into the
cabinet wiring and power applied. Final field tests must then be run
by checking all controller functions.

At the more complex actuated intersections, these checks may require
that several personnel be on hand in order that all functions and
signal indications may be observed simultaneously.

Good practice requires that for several days after the installation
has been completed, spot checks be made at various times of the day
to see that the equipment is functioning satisfactorily in accordance
with design requirements and that it is moving traffic safely and ef-
ficiently. It may be found during this period, that minor timing ad-
justments are possible to further improve the equipment's effectiveness.
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TYPICAL LEGEND
Ala -.1

DESCRIPTION

Signal pole

Pedestal

Most and arm
Traffic signal
Pedestrian signal

Pedestrian detector on pole
Vehicle detector ( Pressure )
Vehicle detector ( loop )
Controller
Traffic sign
Signal ssction
Material item number
Signal face number
Pole number
Are hydrant
Power pole
Telephone pole
Combination pole
Light standard
Water meter
Guy and anchor
Manhole or Pullbox

Catch basin or inlet
Pavement markings
Signal cable on spanwire
Signal co ble in conduit
Electric cable , overhead
Electric cable , underground
Electric duct
Telephone cable , overhead
Telephone cable , underground
Telephone duct
GOS main

Water main
Storm sewer
Sanitary sewer
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EXIST. PROP.

0
. 0

--ts

r--,

C11

n. aft

OE--
EL: :r.

- OT -

- --Err- --
,PuTEL*. a

6" GM
6"WM 6" Wm

4"SAN- 6"SAN



NO.

TYPICAL LEGEND

DESCRIPTION EXIST. PROP.

Centerline (physical )
Right - of - way
Limited access

Edge of pavement

Side walk

Curb and gutter
Curb

Driveway or turnout
Loop terminal cabinet
Right of woy
Controller phase

Clearance
Green indication
Yellow indication

Red indication
Don't Walk

Wok
Flashing signal

Grown arrow ( Left Turn )
Green arrow ( Right Turn )
Thru arrow
Turn sign

No Left Turn sign
No Right Turn sign
No Turn sign
Low Point Clearance

Signal face number with Programmed Optics
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s

O
R/W

0
CL
G

Y

R

DW

F

1\

NL
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NT



0A4

rr CI pA2

Note

When an exclusive pedestrian phase is specified it will follow
phase A and be indicated as phase B .

If this occurs the minor street will be indicated as phase C.

TYPICAL PHASING DETAIL
NO SCALE



...

Placement as specified
on pions

a
C
.Q.

E

0

z

tr/

in

"6=

Locate all utilities prior
to excavation Installation

concrete pol
installation detail_

(#)
C
0a
g
V

0

!Aga
I. Tie-in height based on 5% sag.
2. Poles to be raked according to manufacturer's recommendations.

DEFINITION OF DIMENSIONS
NO SCALE
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CALCULATIONS FOR SPAN WIRE SUSPENSION
AND. POLE PLACEMENT

ADD FOR
JOINT USE . SAG 5% of TOTAL SPAN LENGTH

4

la

[-..-

i--=0
W
-
Z
z
w
I----

ii" SUPPOr t
Messenger cable C9 I Extension Arm

nI/4"Stobikzong

°I6V\(Control

Disconnect
Messenger Coble

Cable
CC
rf 01

CO

re
CO) :9
C.7,

re, =
W. cD
rte, rt
..
L-4

.,

(..) (D
a_ ,

(12M LENSES) -J -(D

. IN ,..,

(.)o (-) ID
a_ I

--J CD

a.
-1 -in

x

ia0
..,4

t

ien-'4".'
,
.
.

.

..........:.

'''. " AV,- dr
POLE CLASS SPAN BURIAL DEPTH MAX. DEAD WT.

7Y SO' or LESS 6' -O" to 6' -6" lbs.

i 3t 60' - 120' 71-0" to T'-6" 420 lbs.
31I 120.-1601 gm fl-0" to 0'- 6" 600 Ibs.

Sida,,C_U LA TIOM DATiLn
TO DETERMINE TIE - IN HEIGHT AIME STREET: ADO 22 -0 to 5% of TOTAL. SPAN LENGTH

TYPE OF
SIGNAL

(12" LENSES)

LOW
POINT

CLEARANCE

LENGTH
OF

SIGNAL

DISCONNECT
HANGER

EXTENSION
ARM

at L .P C .

TIE - IN
HEIGHT

ABOVE STREET

3 SECTION 16'- 6" 3' -6" I -0" I' -0" 22 '-. 0" + 5% of TOTAL SPAN
3 SECTION
WITH TURN
RESTRICTION

SIGN

16 ' - 0" 4 '-- 0" I' -O" I' -O" 2 ' - 0" + 5% of TOTAL SPAN

4 SECTION I5'-6" 4' - I H
I'- H

2 '.- " + 5% of TOTAL SPAN

LEGEND

A = BURIAL DEPTH
B = A MINUS 1.5'
C = SAG PLUS 1.0'
D VARIES 1.0' to 2.0'
E = TIE-IN + A +D (EVEN LENGTH USING D)
F VARIES 2.0' to 5.0' TO BE DETERMINED BY UTILITY

COMPANY CLEARANCE REQUIRED.
G = 1.0' - IN EXTREME CASES EXTENSION CAN BE REDUCED TO 6".

a977



Galvanized clevis pin
with cotter key.

Double locknut or a
positive locking device

TapeTa cable 12"o.c.-8 wraps
/ weather-proof tape.

O

Span wire hanger

3/8" Messenger cable
(Siemens - Martin Grade)

I 1/2" Galvanized steel pipe,
painted yellow and varible

in length.

1/4" Messenger cable
(Siemens-Martin Grade)

8" to 10" diameter

Disconnect hanger
(18 Circuits)

Double locknut or a
positive locking device

Hollow cost bracket with stainless
steel studs, washers and nuts. Note:

I. Assemble according to
manufacturers recommend-

ations.

TYPICAL MESSENGER CABLE
SIGNAL MOUNTING

NO SCALE
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4 WAY 3 SECTION SIGNAL
WITH I EXTRA SECTION I WAY

Turn re.striction signs

4 WAY 3 SECTION SIGNAL
WITH 12 RED SECTION

Turn restriction signs \111°-NO LEFT_

TYPICAL RESTRICTION SIGN ASSEMBLY
NO SCALE





Pole clamp

Drill and attach with 5/16"x 2 1/2"
drive in nails or 5/16" lead logs and

4, 5/16" hot dipped
galvanized belts

8

0

.* .

Concrete pole

STEEL POLE MOUNTED CONCRETE POLE MOUNTED
TRAFFIC SIGNAL TRAFFIC SIGNAL

119as
I - Provide 8s to lOs clearance from signal to surface.
2 - Ramset installation not acceptable on poles.
3 - Assemble signal according to manufoctuer's recommendations

TYPICAL TRAFFIC SIGNAL MOUNTING
NO SCALE
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Messenger cable
Span wire hanger

"Messenger cable

Control cable

Concrete pole

Approx. *4 strand stabilizing wire

Break-a-way hook

offn cum

/eye turnbuckle Eye bolt

Washer

Disconnect hanger

Approx. strand stabilizing wire

Wire clamp

0

TYPICAL SUSPENSION DETAILS FOR
OPTICALLY PROGRAMMED TRAFFIC SIGNAL

NO SCALE

4

4:1



Controller Cabinet

Dr i N cabinet as needed

Bolts as required by manufacturer
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Cut diogonals to prevent
sharp bends of wire

2-0" GI -0"

49

Push wire in with
wood stick not
screw driver

Lead -in

Overlap cut so
that slot at
corner has full
depth.

Fill slots with
..lpholtic 'joint
sealer

Slot cut by saw

.26rOT PLAN

Section A-A

1.00P IN SLI2T PLAN

riLead -In wires
of loops

Section B-B

LOOP IN CONCRETE

III slots with
haltic joint

sealer

Section A-A, BB

LOOP IN ASPHALT

11212:
1. Number of loops according to

manufacturer Is recommendations.

TYPICAL LOOP DETECTOR INSTALLATION
NO SCALE
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Wood pole

Clomp

Utility company to connect service

Switch box fasten to pole

1121a:

Weotherheod should be above
Telephone and Telegraph lines.

TYPICAL ELECTRICAL SERVICE INSTALLATION
NO SCALE



BOX

l2

Oa

t
2" PVC

4

21" 1-2
I se

E
cn

SECTION A-A

COVER
"41 4"

Plate to be 3/4"
boiler steel
21"

4500 psi concrete vibrated

TYPICAL TRAFFIC TYPE PULL BOX DETAIL
NO SCALE
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WALK

PEDESTAL MOUNTED
PEDESTRIAN SIGNAL

Pedestal adapter

Pedestrian signal pedestal
(Footing same as pushbutton
pedestal.)

4 1 " OD pipe, See Note *42

Double locknut

Drill and attach with 5/16"x 2 I/2"
drive in nails or 5/16" lead lags and
5/16" hot dipped galvanized bolts:.

Double locknut

Drill as needed

CONCRETE POLE MOUNTED
PEDESTRIAN SIGNAL

Notes:
I. Provide 8' clearance from signal to surface.
2.Romset installation not acceptable on poles.
3.Assemble signal according to manufacturer's

recommendations.
4. Untested water pipe, one coat of magnum

primer and two coats of aluminum paint.

TYPICAL PEDESTRIAN SIGNAL MOUNTING
NO SCALE



Cap See note # 3

Sign and
welded °roc*

,

Pushbutton
Illuminated

Drill

iu OD pipe
See Note * 4

L.,
CONCRETE

POLE

Concrete
backfill

1--Le4-1 Conduit

PUSHBUTTON
PEDESTAL

Notes.
I. Fasten pushbutton and sign with appropriate

fastener, drilling, etc. as necessary.
2. Ramset installation not acceptable on poles
3. Extend for pedestrian signal AS required
4. Untested water pipe, one coot of magnum

primer and two coats of aluminum paint.

TO CROSS'
STREE T

PUSH
BUT TON

WAIT FOR
WALK

SIGNAL

Sign with
Pedestrian

Signal

TO CROSS
\

STREET
PUSH

BUTTON
WAIT FOR
GREEN
LIGHT )

Sign with No
Pedestrian

Signal

TYPICAL PUSHBUTTON INSTALL AT ION
NO SCALE



c

O

r
lnsulators by utility company or

LEontractor

Angle iron extension eux 2"
hot dipped galvanized

Drill and bolt with inxiiror 10"
bolts, 41 washers, and I, hex
nuts, of dipped galvanized

Angle eye bolt with two 1"
Hex nuts and assembly eye
nut with fiat washers, for span
wire attachment. Hot dipped
galvanized

TYPICAL POLE EXTENSION
NO SCALE
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Nots,
I. Fasten pushbutton and sign with appropriate

fastener, drilinG, etc. as necessary.
2. Ramset installation not acceptable on poles.
3. Extend for pedestrian signal as required.
4. Untested water pipe, one coat of magnum

primer and two coats of lluminum paint.

Sign and
welded bracket

Pushbutton
liumi n a ted

Drill

External
conduit as
necessary

4is. OD pipe
See Note *4

Conduit clomp

Concrete
backfIll

STEEL
POLE SIGTZEITraltSNTAL

TO CROSS
STREET

PUSH
BUTTON

WAIT FOR
WALK
SIGNAL

Sign with
Pedestrian

Signal

TO CROSS
STREET

PUSH
BUTTON

WAIT FOR
GREEN

LIGHT

Sign with No
Pedestrian

Signal

TYPICAL PUSHBUTTON INSTALLATION
NO SCALE
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1.3a

27i" i--*B

13$

2 if

-
2

el

See note -I

23 si

C

COVER

See note -3

23 -4-

See note -4

Cr] RAFFIC
VGNAL

cr

See note-3
See note -2

SECTION C-C
I11 2- is

1

-\.110-- I"

ai" 71.

3 II
13 4

Concrete slob not attached to box

SECTION A-A

I 14

SECTION B-8

I - Two galvanized lift eyes per cover required.
2- Cover to hove 6 guoge welded wire frame.
3- Brass "L" bolts and nuts in diagonal corners, two required
4- Cover to be marked " TRAFFIC SIGNAL" .

TYPICAL JUNCTION TYPE PULL BOX DETAIL
NO SCALE
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Drill i" dia.
Switch box as needed

Drill and instaU I" drive in
nails or "- 20 lead anchors
in- 20 x I round head screws.

Drill and install 1" lead
anchors, 1" x I I/2" hex
head bolt. Hot dipped
galvanized or stainless steel. 0

-co

Controller cabinet

Drill to conduit size

9

t

TYPICAL CONTROLLER MOUNT ON CONCRETE POLE



4 WAY 3 SECTION SIGNAL

I

Turn restriction signs

\1NO LEFT

4 WAY 3 SECTION SIGNAL WITH
EXTRA SECTION TO OPPOSITE DIRECTIONS

2 5/16"x 2" round head bolt.
2-5/16" hex -heed nut and washer.

Illuminated turn restriction signs
attached to signal head with special
bracket bolted to sign frame.

Turn restriction signs

TYPICAL RESTRICTION SIGN ASSEMBLY
NO SCALE
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l6"

rx0

6"

SIDE I SIDE 2

3)_7

6,4_ADJUSTS_4,_ 6"8" to 13"

i' 1"+
If .. IA

G

2"R.

8k c'snk 3 holes
16

eoch side

See BRACKET DETAIL

[73-71:Drill a c'snk 2 holes
16 each end connecting

strip

I 2"4

I" Drill 3 holes16

I 1"4

jaikKET DTAIL

TYPICAL BACKPLATE FOR TRAFFIC SIGNAL
NO SCALE
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13"

42"

14

24"

11

11

See BRACKET
DETAIL

i"Drill 8 c'snk.
2 holes each end

L connecting strip

r
i

6 +" Jai" 11

23"

RAC1A

O

3..

5"

Wow

F
6 Drill 3 holes

TYPICAL BACKPLATE FOR1-12-8" TRAFFIC SIGNAL HEADS
NO SCALE
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t,4 Signal standard

SECTION A-A

A

1-4.8

A

Curved to fit standard

WASHER DETAIL

-13 NC Hex. head bolt St nut
Cadminurn- plated or galvanized.

5 I.

Drill as. rg
lat washerNI. F

//././fo
Cable guid
See Note

Cost bronze

N'Llifi pipe

_Flat washer

Washers curved to fit standard.
See Detail

Drill holes
Signal standarr71
SECTION B-B

Bolt slot

Note:
Lower bracket- Drill 2-u Center hole in standard for cable guide.
Upper bracket - Omit cable guide and center hole in standard.

POLE PLATE

qlrzNA I ATTACHIVIENT DETAILS
NO SCALE



LOCK RING

46 or 72

SLIP-FITTER FOR
POST TOP MOUNTING

Matching serrot ions

ADAPTER RING

Two rows of 3 set screws
i"-I6 NC x square heed
Cup point, Cadmium plated

Lock Ring or Adapter Ring shall be used in
heads without integrally cost matching serrations
Rings to be of brass or bronze, of sufficient
contact area to cover flange on signal housing.

One for each face, except
those with special slip-fitter
mounting.

SPECIAL 90° ELBOW

Slip fit

Center pipe

Terminal compartment

I 'I 11120 NC x -- " sq. hd.
cup point set screw

TEE a ELBOW FOR CENTER PIPE

FITTINGS

SIGNAL ATTACHMENT DETAILS



Au
16

x 1" Slot through siip-fitter
16 3 Setscrews: i"---l6 NC x

square head cup point
cadmium plated.

2
s.

Pipe most arm

Lock ring. To be mode
watertight with compound.

Signal housing

Lock nut

TOP MOUNT SLIP-FITTER

1" o "Serrations
LOCK RING

46 or 72 I\
Serrationi

ADAPTER RING.

Lock Ring or Adapter Ring shall be used
integrally cost matching serrations.
Rings to be of brass or bronze, of sufficient contact area
to cover flange on signal housing.

Safely bolt : 16 NC x 4" square head
galvanized or cadmium- plated. (See note)

16
11x 7:I Slot through slip-fitter16

in heads without

Clomping plate and bolt assembly

3 Setscrews: i"-l6 NC x
Signal housing square head cup point

2" Pipe mast arm cadmium- plated.

SIDE MOUNT SLIP-FITTER

Note= Safety bolt
After eknal has bean plumbed and secured, drill hole through mast arm
in line with slot through slip-filier. Place bolt with washer under head through
holes and secure with two rests and o washer.

MAST ARM PLUMBIZERS

SIGNAL ATTACHMENT DETAILS
NO SCALE
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'q (31:44.714s.r/

NCANOK E
PUI-L

04 LINEF
SUT

WITH

WIREINNWRIPANIN1/4NT-

MAXIMUM AL-LCNIABLE STRAIN
USING S OS- 1110 LB.
ALUMINA AAOWA5LE STRAW
uSING Rob- 15,0o0 Lc

CREOSOTED OR Cyr. ItsS LOA
MINIMUM DIMENSION 11.r 3,-0°

LOG ANCHOR

(SUE NOTE I.)

DRIVE PILE AS NEARLY IN
LINE WITH PULL OF
GUY AS POSSIBLE

PILE ANCHOR M WATER OR GUICNSAHO

ANCHOR ROO IN LINE
WITH PULL OF GUY

CONCRETE 112 MIX
ALLOW 411 HOURS
TO SET.

13/4"

ROCK ANCHOR

3' IAN.

ROCK

USING HARD DRAWN BARE COPPER STRAND INSTEAD
IN LOCATIONS EXPOSED TO SALT WATER

(SEE NOTE 0
OFF PILE

BELOW SURFACE

OF ROO

12' MINIMUM KEY IF REQUIRED BY FIELD

100P OF GUY STRAND
EXTENDING A DOW SURFACE

OR TO REFUSAL CONDITIONS

°RYE PILE As NEARLY
PERPENDICULAR TO PULL OF
GUY AS POSSIBLE.

PILE ANCHOR IN MUCK

NOTE
I. IN LOCATIONS EXPOSED TO SALT MATER USE HARD

DRAWN ARE CORNER STRAND INSTEAD OF WY STRANG.
STRAIN ON HARD DRAWN EARL corlF2N STRAND UkEr4
FOR GUYS SMALL NOT EXCEED VALuES ORONO Op(
ANGLE GUYING - STRAIN DATA PAGE TALE 2 , WeekMAXIMUM TENSION PER CONDUCTOR-LONG SPAN CONSTRUCTION.

MAXIMUM

ANCHOR IN LIFE WITH PULL OF GUY

11211..
MANY OTHER TYPES OF PATENT
ANCHORS ARE AVAILABLE, THEIR
HOLDING POWER DEPENDING UPON
SETTING DEPTH AND AREA OF
FL ATE .

ALLOAMBLt STRAIN ON ANCHOR
S' IV 4000 LBS.
S'410'_ 6600 Les,

ANCHOR

TYPICAL INSTALLATION OF ANCHORS
NO SCALE
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X OR P

EXAMPLEH, L NE IGHT OF ATTACHMENT ON POLE, AND ,,NCHOR
SPLIT ANGLE, HOLD SIDE STRAIN WITH ANCHOR GUY.LEAD, RESPECTIVELY
CONDUCTOR TENSION T 1000 LBS. p 35°
f ROM CHART 2,5 .6T .1600 1.35. FROM CHART. I,
WITH 33.ATTACHNIENT HEIGHT AND 10. LEAD TENSION

60 IN DOWN GUY 600 3.6 2100 LDS.

IIIMARLIV ire44 ABr heard=1111111.E
to
La
Is. M FAIYAF rega 111.

i
I a

I 7r 1.6

1.4 .--

La

1 3

0111.5 -i

0
o-1.2 0
a

1.1 z Z0 0._ .
1.0 ,..)co,,v .i. 0

A .4 0 zi

Ag rArArtarelanaP 40

rdllirAffiedreirerd
irirrArgaraillierli 30IrirovArgamosnii

-.ream
IN / kriK/IIE51111 20r

A A11111 ncom Alli

nil2

MULTIPLYING FACTOR (LBS. IN ANCHOR
I

GUY PEP LB. OF HORIZONTAL TENSION) mig

Mil

Ititwa, z -1

4 ;3

Alldilll-owggihtrgllrl
it

7 613 :o oIII.41111*.i°11i.
manimpppoi-A

al ..,

ex
a.

Z ft
....

o

plami....1loom
1111111PIPPIldiI MIOW111111=
PPP".

ill C H RZIGA G
15 20 25° ao T.3 40° 45° 50 56 60°

p - ANGLE TURNED

ANGLE GUYING --STRAIN DATA
NO SCALE

4005



SECTION IV

PREVENTATIVE MAINTENANCE

Prrwentittive maintenance is time and energy spent to intercept o
so as not to suffer, to fail, or decline.

Any preventative maintenance program is only as good as YOU make it.
The interest you engender in formulating a good, round program of
preventative maintenance will benefit every citizen in your community.
The following is an attemptto outline some of the basics required for
such a program..

INVENTORY - Inventory of all equipment that you are responsible for
is perhaps the first important undertaking in starting your prevent-
ative maintenance program. If this is already accomplished, or such
information is available to you, you are well on your way.

It will be to your advantage to list all equipment at a signalized
intersection, not just the control or auxiliary units or signal heads,
but specifically every piece of equipment that makes up the complete
signalization.

Values - The value of an inventory such as herein described, will
pro- to be an asset to your whole organization. Some of the follow-_
ing are but a few of the assets:

Perpetual Permanent Evidence of Repairs and Maintenance
Permanent Record
Cost Accounting
Court Proceedings
Citizen Inquiries
Other

Forms - The form that you design for use in your inventory should be
as simple and to the point as possible. (See suggested form (Field
Sheet) for commencing such a program). The information from this
form can be used to record data on appropriate cards for your preven-
tative maintenance program.

The following items for control equipment are suggested:
Control Equipment; Parent - Auxiliary

Manufacturer
Type
Model and serial
Age - Purchase
Age - Installation
Other

- 53 -
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Signals
Signal Heads - 8 ", 12"
Pedestrian Signals
Nt.ton Turn Restriction
Reversible Lane Signals
Incandescent Turn Restriction
Other

Support Style
Span Wire
Mast arm
Post-Pedestal Mount
Bracket Mount
Overhead Structure Attachment
Other

Support Poles; Type - Class
Wood
Steel
Aluminum
Prestressed Concrete
Other

Signal Cable
Manufacturer
Type - I.M.S.A. Specification
Number of Conductors
Size of Conductors
Overhead - Footage
Underground - Footage

(a) Direct Burial
(b) Duct - Type and Size of

Other

Service - Electrical
Location - Reference Intersection
Size - Amperage
Conductors - Size
Overhead
Underground
Bonded
Ground - Type Driven - Water Pipe Power Co.
Other

Cost Asset Valuation - The total cost of original equipment and itsperformance from time of installation to obsolescence, will provenot only to yourself, but to your government agency, that you areconcerned with each dollar spent and the progress and return on that



investment. Prices of equipment have more than doubled, and in soh-e
cases tripled, over the last five years, and only with proper records
and inventory, can you prove that the (±:ont of your operation is wit,1-
in budgetary allotment and operating efficiently.

Permanent Records - All records should be under your personal care
or that of a very competent person. All entries or deletions to any
record form should be made justifiably and initialed for future
reference.

Records may often times be subpoenaed for court cases. In the event
the court retains these records for an indefinite period, copies
should always be made so that your,permanent files are complete.

Frequently, attorneys, investigators, and other citizens will request
to see or desire copies of your records. Never permit these records
to be removed from your custody on a pretext that they will be re-
turned. You could lose a very valuable record.

- 55 -
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TRAFFIC .AL FIELD SHEET
LOCATION CITY COUNT Y DATEr indicate No Concrete Wood I Steel T Alioninum Others

Poles
I

Type Mounting
Span Wire Mast Arm

..1

Prideetal Others
.-1

1
Typo Cable No. Conductors

Type and

No. Detectors
Loop Pressure Radar Sonic Push Buttons Others

Signal
Indications

Sections I

Way

2

*my
3

Way

4

Way

5

Way

Arrow Pedestrian Signals No

a inch 2

12 inch 3

4

Turn Restriction Sign

Signal Wattage
Wattage

Controller (Mona) Type Model Wattage

Auxiliary Units

CC

R / W

40 C9

FJ

0

Street

Indicate on sketch underground
and for overhead cable for signol,
interconnect and service location

Field Checked By-



PROCEDURES
Tlme Determinant
Field Maintenance
Snop Maintenance
Final Inspection - Field, Shop

Time Determinant - Time determination as here used, shall mean thetime gap between actual checks and repairs during your preventative
maintenance program. It shall be your determination to ascribe thetime gaps that each type of equipment shall be checked on overhauled .

It is fully understood that these check periods are dependant uponthe size of your operation, budget, and personnel allotment for sucha program.

Three-Six Month Check: Manufacturer's Bulletins
Pre-timed Equipment
Electro-Mechanical Equipment
Contacts - Various
Bearings
Expand*
Other

Six-Twelve Month Check: See Manufacturer's Bulletins
Electronic Equipment
Potentiometers - Timing
Signal Lamps
Positioning of Heads
Pedestrian Signals
Expand
Other

Twelve-Eighteen Month Check: See Manufacturer's Bulletins
Total Intersection

Controllers
Signal Heads
Cables
Messengers
Poles
Clearance
Services - Bonding, Grounding
All Connections
Expand
Others

Field Maintenance - Field Maintenance is partially self-explanatorymeaning that portion of maintenance which can be done efficiently
in the field. A periodic maintenance check as previously described,will prove that the majority of electro-mechanical equipment can bemaintained at the site of installation without having to be returnedto the Shop. In some instances, where a small number of intersections

56
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are being maintained in a relatively small area, this would not be
true; but where a number of pieces of equipment are involved, the
time saving factor must he considered.

Every technician, electrician, or maintenance repairman doing field
maintenance work must have the necessary supplies and equipment for
an efficient job.

Supplies as referred to in the above paragraph, meaning repair parrs,
oil, relays, lamps, cable, wire, tape, hardware, etc., as required
for the particular type or types of equipment in his area.

Equipment - as referred to in the above paragraph, meaning the proper
truck or trucks (aerial), ladders, proper lighting for night main-
tenance, etc. (Tools as required, see Section III, Proper Tools.)

SHOP MAINTENANCE - Shop maintenance as referred to in Field Mainten-
ance, is partially self-explanatory, meaning the equipment that can-
not be readily maintained or repaired in the field and must be re-
turned to the shop.

Equipment returned to the shop on a periodic basis or for emergency
repair, should be tagged as to location, date, and time of removal
from intersection.

Your permanent record, as referred to under Section I, Inventory,
will indicate to you the last time this controller was in for repair
or complete shop overhaul. (See Manufacturer's list of check points
and inspections to be made). It may be that the manufacturer has
suggested certain parts or items be replaced after so many hours of
operation. This should be done in all cases where it has been recom-
mended.

After the unit has been completely overhauled and inspected per the
manufacturer's suggested listing, the unit should be put on test, in
the shop, for a minimum of twelve hours before returning it to the
intersection. A longer period of time for testing may prove to be
advantageous, dependir Apon the type of equipment.

FINAL INSPECTION--FIELD, SHOP - A final inspection is necessary in
every case following repair to prove to yourself that the unit is
once again operating correctly, displaying the correct color sequenceand timing accurately. In many instances, a final inspection will be
made by personnel other than the one doing the actual check or repair.
This is a good procedure in that occasionally some minor difficulty
or correction will be determined that was inadvertently overlooked.

- 57 -

4tO



PROPER TOOLS--FIELD MAINTENAMLI

1. Side Cutting Pliers 6 1/4" - 7 1/4-

2. Oblique Cutting Pliers, Short Nose 5"

3. Oblique Cutting Pliers, Narrow Nose 5 1/2"

4. Oblique Cutting Pliers with .052 skinning hole

5. Long Nose side Cutting Pliers 5 1/2"

6. Long Nose Needle 1/16 Cutting Pliers 6 1/2"

7. Curved Nose Pliers 6"

8. Duck Bill Plier 5 3/4"

9. Relay Spring Adjusting Plier 5 3/4"

10. Special Skinning Plier 5 1/4"

11. T-Type Wire Stripper #10 - 18 gage

12. Hack Saw

13. Job Saw

14.

15.

16.

17.

18.

19.

20.

21.

22.

23. 1/4" Electric Drill, Bits Steel 1/16", 1/4"

24. Mfg."s Recommended Special Tools for Certain types of
Equipment

gcOrtZ- 58 -

Channellock Tongue Plier 6 1/2"

Adjustable Wrench, Plastic Curved Handles 4", 6", 8"

Cushion Grip Nut Driver: Shank; 3 1/8" - 3 1/2"
Nut Size; 3/16" - 1/2"

Standard 6' Wood Rule

Scratch Awl

Insulated Shank Screw Driver; 3" x 3/16, 4" x 1/4,

Fish Tape 50' x 1/8", 100' x

6" x 5/16,

1/8"

8" x 3/8.

Ideal Voltage Tester or Volt Ohm Meter

Electrician Scissors, Knife, and Hammer, 16 oz.



PUOPER TOoLS--FIELD MAINTENANCE -- SAFET\ f]Qt:IPMENT

1. Rubber Gloves
2. Leather Glove Protectors
3. Fiberglass Head Gear
4. Weatherproof Lantern

PROPER TOOLS--ELECTRONIC SHOP - Expediency and efficiency are two Yel
necessary items in any preventative maintenance program. Tools are
of the utmost importance in such a program and the cost to secure
necessary tools for such a job should be of last importance. A ge
alization of tools used in traffic signal preventative maintenance
program--for Electronic Shops, Field Maintenance and Construction -are
listed below. See photographs and additional information on follcAsii
pages.

1. Burnshire Diamond Spatula from .011 to .019

2. Relay Adjustment Tool Set

3. Stripper and Trimmer VACO 12-24 Gage

4. Midget Dikes Normal Open Spring

5. Offset.Cutter Normal Open Spring

6. Midget Extra Long Nose Normal Open Spring

7. Midget Long Nose Normal Open Spring

8. Midget Offset Long Nose Normal Open Spring

9. Midget Channel Locks 5"

10. Four Inch Crescent Wrench

11. Spin Wrench 1/16" - 3/8"

12. Bristow Spin Wrench 1/32" - 1/4"

13. Volt Ohm Meter, 20,000 Ohms Per volt

14. Spin Wrench 1/4" - 1/2"

15. Allen Spin Wrench 1/32" - 1/4"

16. De-solder Tool (Electric), Endemo Model 300

17. Selzer Heat Sync Clamp



18. Seven II:cn Offset Tweezer

19. Four Inch Offset Rachet Wrench

20. De-solder Tool with Wire Brush

21. Electric Solder Gun

PROPER TOOLS--CONSTRUCTION

1. High Leverage Pliers 8 1/2" - 9 1/4"

2, Side Cutting Pliers 7 1/2" - 8 1/2"

3. High Leverage Oblique Cutting Pliers 8"

4. Cutting Pliers, Oblique H.D. 6"

5. Channellock Tongue and Groove Pliers 9 1/2" - 12"

6. Wire Master Plier 9"

7. Griplock Clamping Tool 10" Curved

8. Hacksaw 10" - 12"

9. Handsaw Cross Cut 8 Pt.

10. Handsaw Rip 8 Pt.

11. Cushion Grip Screw Driver 6" x 5/16

12. Heavy Duty Square Shank 8" x 3/8

13. Super Hard Phillips Screwdriver 6" x 3/16, 8" x 3/si

14. Insulated Shank Screwdriver 6" x 5/16, 8" x 3/8

15. Power Return Tape Rule 10' - 12'

16. Metallic Woven Tape 50'

17; Heavy Duty Extension Rule 6'

18. Crestoloy Wrench Single End 8" - 12" - 18"

20. Rigid Conduit 1/2" - 3/4", 1" - 1 1/2"



21. Electrician Hammer is oz.

22. Super Steel Lineman Hammer 36 oz.

23. Fish Tape Reels and Pullers 50' x 1/8, 100' x 1/4, 200'x 1/4

24. Unispur Electricians Auger Bits, 5/8", 3/4", 7/8", 1", 1 1/4"

25. Auger Power Bits 1/2", 5/8" 7/8:, 1", 1 1/2", 2"

26. Pipe Bit Set 7/8" - 2 1/2", Cyclo-Core Bits 1/2", 1 1/2"
Carbide Tipped Masonry Bit 1/4", 1"

27. Bit Extension - For Brace Shank

28. Electrician Knife 3 3/4"

29. Coffing Hoists 3/4 - 6 Tons.

30. Holesaw Arbors & Adapters 1/4" - 3"

31. Ratchet Threading Device 1/2" - 2"

32. Straight and End Pipe Wrenches 8" - 12" - 18"

33. Universal Pulling Grips for Cable Diameter In. 3/4" - 1",
1" - 1 1/2"

34. Chicago Grips for Messenger, Guy Strand & Conductors up to
1/2" in diameter

35. Chicago Grips for l''"JC Covered Conductor Max Opening .46" -
.56" - .83" - 1.04"

36. Heavy Duty Cable Cutters

PROPER TOOLS--CONSTRUCTION--ELECTRIC

1. 1/4" All-Insulator Drill

2. 3-8" Heavy Duty 2-speed Drill

3. 1/2" Heavy Duty 2-speed Drill

4. Heavy Duty Rotary Hammer

5. Portable Electric Saw 8"



PROPER TOOLS--CONSTRUCTION--SAFETY

1. Rubber Gloves
2. Leather Glove Protectors
3. Fiberglass Head Gear
4. Weatherproof Lantern
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SPARE PARTS - The transition from electro-mechanical and electronic
equipment to that of solid state, does not mean the elimination of
spare parts. The up-dating of equipment to that of solid state will
ultimately reduce the spare parts required, but will never eliminate
them. The spare parts that you may be required to stock will be de-
pendant upon the types and amount of equipment under your jurisdic-
tion. It is surely a waste of funds when a person is under some
false apprehension that he must have a complete spare unit for every
three or four units installed.

Your preventative maintenance program will reduce to a minimum the
number of spare parts you will be required to keep, thus reducing
the cost of your operation.

VALUE--NECESSITY - The value of spare parts cannot be overly stressed.
A correct number of spare parts is a necessity in any operation, re-
gardless of the number of units you may have.

To attemp-to purchase spare parts after the need arises, could reduce
the efficiency of your operation to a point of having no signaliza-
tion or perhaps only a flashing operation. Often times, a manufac-
turer will indicate that spare parts are available for immediate de-
livery and that you should not have any concern relative to parts that
you ray need hurriedly. In that it is your prime responsibility to
see that signal equipment operates on a continuous twenty-four hour
a day basis, you will be the one to determine the number and types of
spare parts readily available to you in your shop. Generally, a year
or two of experience with each type of equipment, will reveal the
number of spare parts or spare units required for your operation.

QUANTITY - In an attempt to determine somewhat of a national average
for the number of spare units required for number of units installed,
and for ratio of dollars spent on spare parts, the following was found.

Pre-Timed - one for ten
Electronic - one for ten
Solid State - one for fifteen

Even though it has not proven to be accurate in all cases, the follow-
ing rule of thumb can generally be used. A ratio of $1 for spare
parts for every $10 spent on control equiRment.

Example: For control equipment (controllers and auxiliary
units) that are at least three years old and cost originally $25,000--
using the rule of thumb as explained in previous paragraph, you would
be justified in carrying $2,500 inventory of spare parts.
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SHELF LIFE - Shelf life is an element that must be considered
purchase of all spare parts, particularly solid state parts.

Generally speaking, shelf life of most electro-mechanical parts is
not considered, even though a dry, secure location is of importance.

Solid state parts should remain in the enclosure (box, with wrapping)
,

until that part is actually removed for use. Again, a very dry, se-
cure place should be found for the storage of all such parts.

No different than a supermarket securing merchandise on a daily basis
and attempting to push its oldest merchandise first, the same consid-
eration should be given to spare parts; the oldest one on the shelf
should be used first.

SAFETY - In any preventative maintenance program, safety must be con-
sidered a valuable asset. Your protection as well as the public's
and the equipment you use, is vital to the continuance of an efficient
program. The following phrase, IF YOU CANNOT DO IT SAFELY, DON'T
DO IT", will help you and your personnel considerably towards your
efforts in safety.

Common sense and good judgment should be exercised at all times, and
the ract that safety rules may not cover every case will in no way re-
lieve those respobaible from using good judgment in carrying out work.

If there are conditions that are not fully understood by the men per-
forming the work, they should consult with their immediate supervisor
regarding the safest way to handle the particular problem. Under no
condition should a man start to work until he understands what work
he is to do.

Every employee must make a conscientious effort to eliminate all un-
safe actions, habits or attitudes from his work. It is also the duty
as well as a privilege to every employee to promptly report conditions
or equipment to his appropri&.te supervisor, which are hazardous to
employees or the general public.

PROTECTION--PERSONAL - Traffic signal technicians or repair personnel
are generally working within a portion of a traveled roadway. It is
incumbent upon each individual that he afford at least the minimum
protection to himself.

Never leave the cab of service equipment without first determining
that all traffic is clear. "Men Working" signs, cones, barricades,
etc., should be placed appropriately within the immediate work area.
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In many instances, governmental agencies will provide safety vests
or other bright colored clothing to afford protection to the emplotc2e
working in a traveled roadway. It will generally only take a few
extra minutes for you to afford protection to your person. It could
save you from bodily injury, or even death.

PROTECTION -- TRAFFIC - Just as it is your responsibility to protect
yourself, you must protect other drivers (traffic) approaching the
work area. Generally, the driver of a motor vehicle is anxious to
arrive at a destination. Any deterrent which could cause him to slow
up, avoid or detour, in many cases -omes an aggravation. Do not
unnecessarily block a portion of a . ,e that you do not need, be it
curb lane, moving lane, etc. Do not void an area to vehicular or
pedestrian traffic larger than your immediate needs.. Make sure that
all warning devices are clearly visible to all vehicular traffic from
all directions. The driver and pedeStrian is depending upon you to
gilide him safely through any abnormal situation which you may have
created because of your preventative maintenance program, construc-
tion, etc.

PROTECTIONPUBLIC - In the previous sub-section, we described in
part some protection to the pedestrian; however, we will attempt to
escribe in more detail what we feel protection to the general public
should afford.

In many instances, truck doors, tool lockers, cabinet doors, hand
hole box lids, etc., are left open or not sufficiently closed, which
affords a hazard to the general public. It may seem to you that
these items are trivial and incidental to the public safety. However,
in every large metropolitan area, there are continual liability claims
involving accidents caused by just the hazards that we have described.
The propar barricades, traffic cones, or warning lights, again around
a control cabinet or truck or any area where you may be working, will
take but a few moments to place properly. A conscientious public ser-_
vant will always afford protection to those he serves.

PROTECTION--ELECTRICAL - In most cases, the traffic signal cannot be
turned off in order to effect some minor repair. When working any
electrical apparatus that has power on, you should wear the necessary
rubber gloves and use other safety apparatus to prevent an electrical
shock. Particularly when damage to public property occurs, you will
want to be positive all the power is removed before attempting any
correction of the situation. In many instances where poles are used
jointly (Electric power companies and traffic departments using the
same pole), very high electrical voltage is often time::: involved and
will necessitate you contacting the power company to assist you or to
disconnect the power source before any work is started.
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PROTECTIONEQUIPMENT - As previously stated in this section, traffic
signal control equipment is very expensive. You, as a representative
responsible to protect this equipment, particularly when removing or
installing or repairing, should use the utmost care possible. Some
.traffic controllers weigh as much as 70 pounds and have known to have
been dropped because of this weight. Measure voltage with your volt-
meter before energizing control device.

It is a known fact that traffic control equipment has been inadver-
tently connected to street light circuits, the high leg of a three
phase four wire system, 480 volt single phase circuits, etc.

When transporting control equipment from the field to the shop for
overhaul, secure the control equipment properly in the truck to pre-
vent damage in transit.
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SECTION V

EMERGENCY REPAIR PROCEDURE

F:stablish i)efinite Location - There are many usefd proced:.re.:-; w ic.
may be developed to establish the location of tne area and/or .nter-
section where the trouble may be located, and also to establish
well as possible the type of trouble concerned. TTA_s requires c(Jop
eration and understanding from the reporting means. Mostly, ti,e

police officers are the group who are able to Fake the reports. T

are well trained and competent to make very intelligent and nelplul
conclusions. Tnere are some reports received from other sources, f.,T

the police are mostly the group we must rely on.

It is necessary for the police to fully understand the type o-; in'or-
mation which is helpfi;1 and this will require a clear and accL,rate
set of zones, codes, and communications. With these established, t-_
police officer is then equipped to relay a complete report very simpl.
Some areas will require more or less of these but the following sug-
gestions may be helpful:

Zoning - The size of the area serviced will determine the need lor
use of zoning. In many large areas, some intersections may :la,e 11c2

same or similar names. With the use of zoning, an error of tuis typo
is mr-stly eliminated. Police department zones are very acceptable as
they convey the same message to the police as they do to the traffic
signal technician. They immediately establish the section concerned.
This is helpful to know at once as the technician who ray be concerned
will immediately know the call is for his area. If the traffic signal
department has its own communication system the setup nsed will, of
course, be established to meet its own needs.

Codes - A central communication center that can provide the nit 31

screening of all trouble calls, can insure that all calls are assigned
to the proper repair unit and that duplicate calls are not dispairhod.

Well trained dispatchers who are familiar with the requireme Hs of
traffic complaints. It should be the duty of the dispatcher or the
complaint desk to obtain all of tne needed information from the cou,-
plainant to insure that the trouble technician will have all He inft,t-

mation needed for his reports and to allow him to give the call prop,I
priority.

Padio and telephone being the common type of communication for trouble
calls, the use of codes simplify the calls and give clear understand-
able advice. Starting with the intersection, a number for a north
south street, and a letter for the east-west street, such as "I-7" will
convey a simple and understandable means of conveying a location -of
intersection. They may be used over an entire area covered, ,dr eatn
zone may be separately designated. This has proven helpful 1-44---i4er-
section location.

- 67 -

4t021



:;u:,mary - tne establishment of the :_yrJe of the errer7,end r le

are the means of knowing the location, ti:Te is saved in knowi
equipment :-.ay be needed and to plan the best route to reach is lo-
cation. tholts presented represent some being used ard a r,

expanded or deleted to meet your needs.

The use of a standard trouble report fora.. (see sample copy '7J5

section) to enable 4-he technician to record the iforma-Ion ;ivr-n
the dispatcher as fast and accurately as possible. T1-,is for:~ ',:ill

also give the dispatcher a basic format as to the order to dispatc
the given information.

Establish Emergency Control of Traffic:

Use of Police - When an emergency call for a trafiic sinal
has been received and traffic uirection is required, tre police de-
partment should be alerted to the problem at once, even thou the;
have relayed the message of failure to the technician. At times po-
lice officers may be working an emergency which requires their full
interest. This makes it helpful when they are reminded to take proper
precautions to protect moving traffic until the failure is eirler cor-
rected or substitute equipment actuated in the intersection.

When repairs require the use trucks and equipment ir tne traffic
lane,/ it is necessary at times to protect the workers and also mov-
ing traffic, depending on the type of congestion created. Police ma
be required to direct traffic to assure safety during work.

When emergency repair may require a long period of time, the police
may arrange for a special police officer to handle the traffic when
available.

Police may check the Power Company if there is an apparent power
failure.

Use of flasher - On arriving at a traffic signal failure, the flash-
ing equipment should be actuated as soon as practical while t1,0, con-
troller is being examined or until police arrive to direct i_he traffic
and do not require flashers.

If the traffic signal failure requires a 'ibstantial period of
to correct the trouble, flashers may be L to control traffic in
intersections during this period. Police should always be alerted
to the situation.

Use of portable stop signs:- Portable "Stop Signs" should be placed
in the proper location in the case of traffic signal trouble at an
intersection if police or flashers are not available. They should
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remo-ed immediately wnen the signal is replaced in servic-.
tfte trohole is to he of lone duration a permanent stop sin 0.

be Installed.

Proper Location - Tee value of establishing a system of de: 'e
signal locations is important. One of the problems encountered
any technician working trouble calls ,.at of establishing -,:ne lo-
cation of the trouble reported and th, loosing the Lortes. route
to that location. It is easy to see that if a -Ixgr-,wav t_ro,
an area for several miles, and 'laving as many as four or :ii_-

ferent designations that many problems can arise in the
of calls along that highway.

If you have two of the above type highways that intersect, t. co-
binations of possible location addresses would increase greatly.
problem requires extra training of the technicians to recognize these
locations and can cause delays in responding to trouble calls by caws-
ing improper locations to be given by the dispatcher.

It is of great value to establish a system by which each si,s alized
intersection will have only one location address. This will require
that a single location address be chosen for each signalized locaticp.
and that a copy of this intersection code be given to all age,ies
working with traffic within this area.

It would be the duty of the dispatcher or the complaint desk to
screen all incoming calls, being certain to get the exact location
from the complainant and then to dispatch the trouble call usi,-g tic
standard location code address.

On arrivin at location, the situation should be surveyed, using cau-
tion to cover all the implications involved in the traffic signal
failure. Remember to place safety earning signs if required.

If the failure is simple, such as a signal lamp or a slight adjust-
ment, this might be performed and the traffic signal placed ser-
vice. If traffic should demand it, a police officer may be callu to
direct traffic while the work is being completed.

If the trouble is controller trouble of a serious nature, a spare (:0!--
troller may be put in service. If a spare controller is no
and the flasher is placed in service, policE, should be alerted to
situation.

If the trouble is power allure, the 2o1 7e should be alerted and
the power source snould be checked to 11:.. there is a power supply
failure. Switches, fusez::. ntacts, and wiring may be checked to lo-
cate the failure. Care should be used in case a high tension wire is
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causing the failure and creating a temporar ,oltage
on part of the system.

In case tne trouble is a vehicle detector, the controller
placed on recall, w-lich permits pretimed operatio:-, and allows
to proceed until the repair may be completed.

Make sure the equipment is working properly before leayin i. ,
section.

Alert tne police to the repair so they may obser :e the opera; ,.or.
case of further trouble.

Remove any warning signs used during the repair work.

Safety:

Drive to the location in a reasonable manner, observing the -raflc
regulations.

- On arriving at the intersection, make certain of the best wa, to
safely work on the failure. If police protection is needed, try
obtain it.

Park venicles in such a way as to cause the least obstroction to on-
coinng traffic.

Use safety belts where needed.

Make sure of electric power conditions when making.; the repair, usinc;
rubber gloves if needed.

Proper safety signs should be placed to warn traffic when wor'1.-. lo-
cation requires them.

Consider weather conditions as to appai,2.1 and if raining or storm II
t_le electrical hazard which mignt exist.

Observe the condition of ladders a they are constantly Li,

weather and may deteriorate.

Workers should use care in placing tnemselves in the traffic lanes.
Necessity to he there does not assure them that a driver may fail
see them.

In all cases wnen using hi-lift equipment, be cautious about overneaC.
wires, signs, vehicular traffic, etc., that might he involved.
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E7.ergency Control - There are three basic steps to estaI:lis:
control of an intersection. These are:

On at the intersection, the technician shoLld evalale
problem and estimate the time needed to complete tne repair. in 7,1:
cases, minor repairs such as blown circuit breakers, or fuses, may
repaired before any emergency control could be established.

The technician should also evaluate the type of intersectio::,
type of traffic and pedestrian movements, to determine if any
problem or dangerous conditions exist.

The next step is to select the type of emergency control needed or
the intersection. There are four basic types of emergency control
that can be used. These basic control elements may be used 1:1
bination at times to increase the safety. The four basic types of
emergency control are:

(a) Use of a flasher unit- -this type of control finds it Ndest
use on signals that are located at minor volume intersections wiLn
per 3trian and low turn movements; at intersections having medium
volune on the main street, low side street volume, low pedestrian ali(1
low turn movement. The flasher unit should flash yellow on the main
street phase and red on the side street or streets. A flasher may
also oe used with a fail-safe unit which is actuated by a controller
or power failure.

b) Use of portable stop signs--this type of control like the
flasher unit should be limited to intersections where only one phase
is working with meelium volume and where the side street volume, pedes-
trian and turn movement are low. Portable stop signs may also be used
in conjunction with a flasher to increase the level of safety. The
s',:op signs shall always be on the phase or phases having the f ashin(1
red signals.

(c) Police assistance--if the traffic volume, heavy pedestrian
movement or heavy left turns, reach a level deemed to cause an unsafe
condition if portable stop signs or a flasher were used, the traffic
signal technician must request traffic assistance from the police de-
partment to insure the public's safety while the traffic signal is re-
paired.

In general, a well trained technician, familiar with his zone of re-
sponsibility, will know in advance by the nature of the trouble re-
ported and the location's inherent traffic problems, the safest type
of emergency control that can be uled. If the technician determines
that police assist -ce will be required, he can advise his dispatcher
to request that a police officer meet him at the location. This pr
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cedure insures that the police will arrive at t:-.e location as soc,n
as possible to assist in the movement of traffic.

Care must he taken within the local community not to abuse 7 1, 1

to request traffic assistance. This can be done by remembering to
complete all repairs as soon as possib't to allow the police officer
to return to his other duties.

(d) Cse of a traffic signal--a portable tra:-:'-ic signal ray, 14-

used when a traffic accident has knocked down one or more concre-n
signal poles. This signal would be installed in the center of the
intersection and a temporary elec7Irical service would be run overheaG
to the unit. This would allow the new poleE to set before the sic74-
11s are reinstalled.

Safety While At The Intersection - The technician must always keep
his own safcty_rd safety of the general public in mind. He must al-
ways operate his service truck in a safe manner when enroute to the
location and while working there. When in the intersection while
changing lamps and making repairs to the signal heads or control cable
he must always park his truck so as not to block any more traffic 'c-an
is necessary.

When working on the controller or on underground cable, the technician
must un7,e cones and flags to protect pedestrians in the area.

use of Replacement Controllers - There are two classes of replacement
controllers- These classes are:

Exact Replacement Spare Controller-- this class of replacement con-
troller should be used when a controller needs to be replaced at a
volume density intersection or at an intersection within a coordinated
system such as a PR or TM System.

Emergency Replacement Controller-- this class of replacement controlir
can be used to replace almost any two or three phase controller t)Irol,cw
the use of jumper cables between the controller and cabinet wires.



SECTION VI

TROUBLE SHOOTING

Trouble shooting and repair consists of locating the fault arc cor-

recting it.

Repairing the trouble usually involves the replacement nf iefecti-e

parts, but locating trouble is often a more tedious job. 1:(;c1.lirinq

knowledge of the system or equipment plus mechanical know-how. Ef-
ficient trouble shooting requires an orderly and systematic procedur,:.

As a traffic signal technician much of your time will be spent
trouble shooting the equipment you are required to maintain. This is

reason enough for you to become a proficient trouble shooter. muc'l

of the equipment you are required to maintain is quite complex, and
you may feel that it is beyond your ability to keep it operative.
However, the most complex job will usually become much easiel- if it

is first broken up into successive steps.

Before attempting to make adjustments or correct faults in a circuit,

you must first know at least the following:

(a) What the circuit is supposed to do in normal operation, and

how to operate it.

(b) What etach part or piece of equipment in tae circuit contri-
butes, and how each functions.

(c) The location of every part, and routing of conductors.

(d) The most likely cause of any given malfuncon.

(e) ThR best places to "get into the circuit for makin test.

In the more complex problems with controllers, detectors, preemptors,
etc., you must have the publications pertaining .to that specific pie,.c

of equipment. These publications usually contain operational instruc-
tions, complete description, wiring and schematic diagran , and other

pertinent information helpful in efficient trouble shooting procedure.
After the purpose and operation of a particular controller, detector,
etc., is understood, these diagrams are extrcmely t,seful in analyzinc;

the details of its installation and operation. They show actual elec-
trical connections between various parts and points in the circuit.
When using these diagrams, you can start at the source of power for n

particular circuit, trace along the conductors through control devices
such as resistors, coils, capacitors, switches, connecting plugs, ter-

minal points, the load, and finally back to the source. Tnus, you
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gain a rental picture of the w-.ole circuit before atterting to
or. it. By tnorougnly analyzing the schematic or wiring diagrcirr :or
a controller, etc., and then operating it to observe the faul,
should cave a pretty good idea of WHAT and WjERE a trouble is 1-efDri
you ever pick up a tool.

The main points tc, remember when trouble shooting a-,y controller,
unit, or system, are: Know how and why the unit orates it does.
make use of wiring diagrams, schematics and r.echnicciI pub _cations,
to give you a better understandirT of t'r,e circuit. Troubles or fauls
usually core in one of the follow:7.z' forms: opens, shorts, grounds,
and don't forget, low voltage.

Verify Malfunction - In order for the traffic signal tecnnician to
establish priority in answcring calls, he should verify the exact mal-
function.

All signal lights out
Short green time on "A" 1311,1,?.
Conflicting greens
Lights stuck, not cycling
Northbound red out

After arrival at the troubled intersection:
(a) If an afficer is not at the intersection directing traffic,

determine if one is needed.
(b) Temporarily put out

flash, take reasonable precat
traffic signal can be repair

top signs, put intersection signals on
)ns to prevent an accident until the
nd put back into normal operation.

Observe Malfunction - Analyze malfunction to isolate trouble. Deter-
mine if trouble is a burned out bulb, stuck controller, troul-le in
minor movement. etc.

If trouble is in the controller or unit, determine if it is applicable
for on-site repair or should be returned to the shop for repair.

If spare is available, install and return intersection into service.

If spare is not available, make use of an ERC or emergency controller,
to temporarily get intersection back into operation until original
unit oan be repaired.

Records - The time of receipt of trouble call, time of arrival, and
time intersection was put back into operation is important to log.
These times may be important in law suits, court action, etc.

Record all parts used or equipment used to get intersection working.

Record actual work done.
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RL:PAIR and malntain a sysearic recor ss
by intersection, manufacturer, type of equipment, etc. Note
items as date unit came into shop, time for repair, parts used
pair, etc. These records will be invaluable to estaclish rellabill
noting re-occuring troubles, etc.

Make use of established trouble shooting proceaure.

Try to locate the trouble by observing '-he unit's fault opera-,o. .

Try to locate the trouble by using eyes and nose.

Localize the trouble at the faulty section. by testing Le,:.I.cuc,.

the trouble at the faulty stage b': testinc tec:.

Localize the trouble at the faulty circuit or part by tesIrc:
techniques.

Replace or repair the defecti.:e part.

Test the operation of the unit.

Put ilse the invaluable publications made available by the nIlfactur-r.

Utilize all test equipment a able such as "o" Scopes,
Frequency Counters, Mock-Ups, etc., to facilitate repair.
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SICNAL SYSTEM.F.

tio::. sic: is in s_cn close
tr_it tore an interaction of tne traffic tney control, res:-,.-

au- iLies frequently conform sucn signals into a cc-,,rdinateg
to px-xJide `or the best overall ;._)Yement of traffic. AlL(m:.;

systems vary widely in tneir compsition with respect to nmrer
anc operatinnai cnaracteris_ics, .hey are all directed

tne reouetion of delay. n..m:-,er 7): stops, travel time, conflfc
collisions.

System Types - Systems sianals may be as simple in composiao;i as
a few pretimed controllers oparating signals along a one-wa sire. t7

or as complicate: as a computerized, interconnected conlomeratio of

controllers operating a multitude of signals on a grid of manor
roads. As urban centers grow in size and complexity and the need for
the efficient use of urban roadways develop concurrently, signal sys-
tems proliferate and become larger and more sophis'cicated. Systs
of all leLtls of complexity, matching the situations they control,
must however, be effectively used and understood accordingly.

The "Traffic Engineering Handbook", Third Edition (1965), recognizes
fol orincipal signal systems and discusses them as follows:

Simultaneous System - In the simultaneous signal system. all si,inals
aong a given street always ,display the green inthcat_'..on at essen-
tially the same time.

Under this system, all traffic on the artery is moving at one time
and a short time later the artery traffic is stopped at the signalized
intersections and the cross traffic is free to move. This program in
repeated throughout the time that the signals are operating on a cycle.
basis.

Alternate System-- Under this system, signals or groups of signals
give opposite indications to a given street at the same time. Tf eac
signal on an artery alternates with those immediately adjacent, the
system is called "signal alternate". If pain of signals alternate
with adlacenl -s, the system is termed "(17-Aible alternate" and so
forth.

Limited Progressive System - In this system, which is also known as
simple progression, a common cycle length is used and the various
signal faces controlling a given street provide green indicatchs in
accordance with a time schedule to permit (as nearly as possible) con-
tinuous operation of groups of vehicles (platoons) along the street
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a ac:signated rate of speed (whic rray vary differei.t parts o:

t.e system) .

Flexible Progressive System - This method is a refinement on the
limited progressive system in that the signal offsets, splits
ion of time cycle), and/or length of the common time cycle are
changed to suit the needs of traffic throughout the day.

Traffic Adjusted System - By supervising pretimed and/or semi-!ra:-fic-

actuated local controllers witil a traffic-actuated master controller
which selects cycle lengths and offset times according to detected
traffic volumes a signal system referred to as "traffic adjusted" is

obtained. In this system, if the local controllers are semi-traif-ic-

actuated, the duration of the minor-street phase within the selected
cycle length is determined by actuations from detectors installed ol.

the minor street.

In addition to the traffic adjusted control, t:ne "Manual on Uiforrl
Traffic Control Devices", Bureau of Public Roads, 1961, makes note

of other applications of traffic-actuated equipment in coordinated
operation of a series of related signalized intersections as follows:

"Supervisory background cycle. A supervisory background cycle ca.:,
be imposed upon a series of semi-traffic-actuated controls by Pas1.2r

timer sending out impulses to each semi-actuaged controller, or 1y

local synchronous-motor control at each intersection.

"The background cycle and offsets are determined in the same mLint),-,1
as for pretimed control to give the maximum travel band throuyh iHr!

area. The function of the supervisory cycle is to assure that tile

local semi-traffic-actuated controllers provide at least the minimhm
main-street green interval in a time relation best suited to wain-
street progression. Each semi-traffic-actuated controller adds to is
main-street green interval all time not required by traffic-actuated
demand on the minor street, thereby providing the widest possible

travel band".

"Mutual Coordination - Mutual coordination is the coordination of two
isolated semi-traffic-actuated controllers located at adjacent or
nearby intersections in such a way as to minimize the stopping of traf-

fic on the main artery. This is done by interconnecting the con-
trollers so that there is an offset between side street actuations."

Coordinated Actuated System - This system interconnects along an artery
a series of Full- actuated controllers to insure a progression of ar-
terial green time while simultaneously allowing Full flexibility oC
assignment of green time at the intersection according to ve!jcle
tections received from the intersection approaches. This system woIL!:
particularly well when side street volumes are heavy arvi all voll!mes

4032



are irreguidr. During peak hours, this system not unusially :Der: r
111-.e a "simple progressive system employing pre-timed controllerE".
During off-peak hours, however, it utilizes its flexibility :o p:-oh.o
for greatest efficiency. This is of particular value in off-pea',..
hours when although volumes of traffic are extremely ligut,
operations are not acceptable.

Computerized System - The more recent developments in interconecteLi
coordinated signal control is represented by this system. In general,
the computer functions to gather traffic data from the vehicle detec-
tors throughout the area to be controlled. It then analyzes Cie data
and selects an appropriate strategic control plan to minimize delay.
The computer controls the signal lights via the local controllers in
accordance with the selected plan and monitors the traffic to deter-
mine the effectiveness of the plan. It also monitors the signals to
assure that the plan is being followed and modifies the plan or imple-
ments a new plan as required. A computerized system can be tilouOt of
as having unlimited pattern capability which is responsive to actual
traffic demand.

This system is adaptable to any number of signals either along arter-
ials or in grid patterns_ Important factors affecting the capabili-
ties of this system are the size and nature of the computer, the pro-
gram (software) written for the computer, the nature of the data col-
lect)n techniques, and the nature of the intersection controllers.

The system computer is usually a high speed, general purpose digital
computer. A high speed computer is needed to solve the complex con-
trol equations rapidly enough to effectively control the traffic. A

general purpose computer is required to interface to the communications:
system, solve complex equations, evaluate the overall system perfor-
mance and effectiveness, and be able to accomodate system expansion.

The hardware will not control traffic until the computer has seen
.._ programmed. The programs or software, are the detailed set of instruc-

tions for the computer. The two major functions of the software are
to calculate traffic surveillance parameters and to calculate traffic
control commands. The surveillance programs determine how well the
system is operating. The raw data as measured by the detectors, is
used to calculate various system parameters such as travel time and de-
lay. The detectors are monitored continuously to get a complete de-
scription of the traffic flow over the entire network.

The control Programs are designed to control the traffic to minimize
network wide travel time while strving for maximum flow smoothness.
This goal can be achieved by calculating network parameters to obtai,i
the desired overall control of the vehicles in the network, and then
making continuous adjustments at every intersection to accomodate
second by second fluctuations in demand.



The r5e-tflocl. of interconnecting signals, detectors, and computers is
a matter of major concern. Cost, reliability, and compatibility are
factors which must receive major consideration. On line traffic
surveillance and control systems make use of wire lines for trans-
mission of data aria commands between detectors, computer, and control-
lers. Three techniques which have been employed to transmit vehicle
data over the wire lines are direct wire, frequency division multi
Ple)cing,and time division multiplexing.

The direct wire system utilizes a separate pair of wires from every
detector to the central computer. Frequency Division multiplexing
(F17M) uses tone generators and receivers to multiplex several signals
over one line. Time Division Multiplexing (TDM) uses gating and
clocking circuitry to compress several signals onto one line.

The data communications system must efficiently collect random-event
data from widely separated sources at low cost and with a high degree
of reliability. It should be modular in nature permitting system ex-
pansion by incremental hardware expansion and be simple to operate
and maintain.

The direct wire system, although simplest concept, is the most ex-
penSive to install. The FDM and TDM systems are more complex in de-
sign, installation, and operation but are less costly systems because
Of large savings in cable costs. To achieve the most cost ef-
fective system, tradeoffs are made between the hardware costs and the
cable costs.

The intersection controllers used in a computerized system can be
Of any type. Although the simplest type will suffice, more sophis-
ticated controllers are sometimes used to act as a backup system in
the event of a total system failure.

Ssternuters can be large central units or small "area" or "sub
Master" units. They can be "on-line" "real time" units which directly
Program the intersection signals; or they can be "off-line" or
"shared" units which program devices directly controlling the signals.

Systems of this nature because of their great sophistication, high
cost per intersection for small numbers of signals, and their need
foe highly developed technical competence would not be readily adapt-
able to small systems of signals in relatively small communities
('under 50,000 people).

Effective signalized grid control on a large scale invariably involves
great amounts of data which can only be handled realistically by a
computer.

The method of interconnecting signals, detectors, and computers is
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a Tratter oi major concern. Cost, reliability, and compat1;-11,
factors which must receive major consideration.

Which signal system is appropriate to a particular situation s 0.1d
always be considered a major application engineering decision. All
significant aspects of the problem should be considered. The cosy
of the system, both initial and anticipated future cost, should re
carefully balanced against the anticipated benefits.
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SECTION VIII

INDEX

Anchor:; - (fluy) pg 33

Cabinets:
Accessory, pgs 37, 38
Controller pgs 37, 38

Circuit Drawings or Wire Maps - pg 28

Codes, pg 67
Proper location pg 69

Conduit
Installation, pg 23
Metal, pg 30
Plastic, pg 30
Underground, pg 30

Controllers:
AcceHsory Equipment, pg 14
Ad-inced Green.Unit, pg 17
E3ectro-Mechanical Actuated, pg 12
Electronic Vacuum type, pg 12
Extra Offsets, pg 11
Flashing, pg 11
Fully Actuated, pg 13
Malfunction, pg 14
Manual Operation, pg 12
Multi-Dial, pg 11
Pretimed, pg 12
Replacement (Emergency), pg 72
Semi-Actuated, pg 12
Single Dial, pg 10
Solid State, pg 14
Testing, pg 51
Timing, pg 13
Traffic Signal, pg 50

Detectors:
Advanced Green Unit, pg 17
Cable for Detector Leads, pg 27
Loop, pgs 19, 42
Magnetic pgs 16, 40
Magnetometer pgs 16, 41
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Detectors (cont'd)
Pad arei, pg 40
Pressure, pg 16

pg 40
Radar, pgs 16, 41
Sonic, pgs 18, 41
Vehicle, pg 15

Emergency, pg 70

Electric Service
Installation, pgs 30, 31

Emergency Control
Flasher, pgs 68, 71
Police, pgs 68, 70, 71
Portable Stop Signs, pgs 68, 71
Power Failure, pg 69
Traffic Signal, pg 72

Extenders
Signal iead, pg 45

Foundations
Pols & Pedestals-Installation, pg 32

Concrete, pg 35
Metal, pgs 34, 35
Pedestal Bases, pg 37
Wood, pg 33

Guys, pg 33

Glossary of Terms, pg 3-9

Guys - pg 33

Heads
Signal, Pg 43
Extenders, pg 45
Lens Positioning, pg 43
Messenger Network, pg 44
Mounting, pg 44
Span Wire, pg 44

Insnction
Field-Shop, pg 57

Inventory-Preventative Maint., pg 53
Forms for, pg 53
List pg 54
Spare Parts, pg 63
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Inventory (Cont'd)
Spare Parts
Quantity, pg 63
Shelf Life, pg 64

value, pc; 53

Mast Arms-Installation, pgs 35, 46
Elevator Plumbizer, pg 47
Trombone, pg 36
Truss, pg 36
Tubular, pg 36

Pedestrian Push Buttons, pg 15
Cable for, pg 27

Poles & Pedestals
Metal-Aluminum, pg 34

Concrete, pg 35
Steel, pg 34

pg 33

Pull & Splice Boxes
Drains, pg 40
Installation, pgs 24, 25

ReeoJ:ds, pg 55
In shop Repair, pg 75
Safety, pg 64
Electrical, pg 65
Equipment, pg 66
Emergency Repair, pgs 70, 72
Person, pg 64
Public, pg 65
Traffic, pg 65

Trouble Calls, pg 74

Signals
Bracket Mounted, pg 47
Emergency, pg 72
Hardware & Acessories, pgs 49, 50
Lane Control, pg 49
Pedestal, pg 48
Pedestrian, pg 48

Systems
Induction Moror, pg 21
Interconnected, pg 19
Multiple Dial, pg 20
Signal, pg 76

- 83 -

4038



Systems ;coned)
SIgnal

Alternate, pg 76,
Computerized, pg 78
Coordinated, pg 77
Data Communications, pg 79

Direct Wire, pg 79
Flexible Progressive, pg 77
Limited Progressive, pg 76
Mutual Coordination, pg 77
Simultaneous, pg 76
Supervisory, Background Cycle, pg 77

System Computer, pg 79
Traffic Adjusted, pg 77

Single Dial, pg 20
Synchronous, pg 19
Traffic Response, pg 21

Timer
Advanced Greer, Unit, pg 17
Double Interval, pg 18
Pedestrian Interval, pg 18

Time -3witches, pg 15

Tools
Construction, pg 60
Electric, pg 61
Electronic, pg 59
Field Maintenance, pg 58
Safety, pg 59

Voltage Regulators
Repeater Stations, pg 31

Wire & Cables
Cable Runs, pg 26
Cable Routing, pg 27
Circuit Drawings, or wire maps, pg 28
Detector, and Push Button leads, pg 27
Grounding & Bonding, pg 29
Ground Network, pg 30
Ground Rods, pg 30
Installation, pg 25
Interconnect, pgs 27, 31
Messenger, pgs 26, 45
Size of, pg 30
Signal Control, pg 46
Splices, pct 27
Underground, pg 27

Zoning, pg 67
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UNIT I - PUBLIC RELATIGNS (Tine required --.- 5 hours)

A. Materials needed

1, copy of local board policy

2. -.Suitable film or filmstrip on public relations

B, Points to emphasize

1. Discuss importance and need for teamwork

2. Discuss the driver's relationship with the pupils

a. Stress.. need for mutual respect to exist between the driver

and the pupil

b. Good pupil control (behavior) is a must

(1) No one solution iR Applic.able to save every problem

(2) Tips on pupil control A-Z

c, Refer to local board policy as needed

3. Explain the need for drivers and parents to develop good
relationships and spirit of cooperation

a. The driver must understand the parents' point of view

b. The driver must take the initiative to build these relations
and educate the parents as to his duties and responsibilities

c. Discuss the role of the supervisor of transportation in
driver-parent relations

d. Stress the value of a booklet or brochure (prepared by local
administration) which discusses responsibilities of drivers,
parents, pupils, etc.

4. Discuss the need for drivers and other school personnel to work
together

a, Mutual respect of ideas

b, Avoid criticism of other school personnel

c. Discuss importance of knowing and following local board policy

5. The driver and the community

a, Discuss ',public image"

b. Driving courtesy

c, Drivers impact on total school program
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UNIT II - SAFETY & EVIERGENCY EVACUATION (Tine required = 3 hours)

A. Materials needed

1. One properly equipped school bus

2. Chalk board, eraser and chalk

B. Points to emphasize

1, Safety at all times

2, Try to be prepared for any situation

3. The driver must be in charge at all tines

4. Good communication with the students is a must

5. The driver is responsible for the safety of the students and the bus

UNIT III - FIRST AID (Time required = 6 hours)

A. Materials to be used

1. First aid kit

2. Bandages

3. Splints

Bo Points to emphasize - (Instructor may seek assistance of local first aid
instructor or emergency rescue squad personnel)

1, Preserve life

a. Controlling heavy loss of blood

(1) A tourniquet should be used only in case of
extremities, such as a severed limb

(2) Moving of an unconscious or injured person

(3) The driver must maintain complete control

b. Maintain breathing

(1) Recognizing, the need for artificial resuscitation

(a) Mouth to mouth breathing

(b) Manual methods of artificial resuscitation

(2) Recognize and use caution in administering artificial
resuscitation on children
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c. Treatment of shock

(1) Recognizing the symptons of shock

(2) Prevention of shock

2. Treatment of physical injuries

a. Treatment of bone injuries

(1) Care should be taken when attending a person with
spine or neck injuries. Do not move unless absolutely
necessary

(2) Fractures

(a) First aid to broken bones should be no more
than to prevent further injury

(b) Do not move an injured person, until all broken
bones' have been splinted, unless absolutely
necessary

b. Head injuries

(1) Consider anyone unconscious to have a head injury
and take precautions

(a) Call physician immediately

(b) Keep lying down

(c) Mo7n only if necessary

(2) Look for identification tag on an injured person

c. Other common injuries or illnesses that may be encountered

(1) 4ye injuries - drivers should never attempt to treat
an eye injury

(2) Vomiting

(3) Mouth or face injuries

(4) Fainting

(5) Falls

3. Moving the injured

a. Move only if absolutely necessary, otherwise, wait for the
arrival of a physican or an experienced ambulance crew

(1) If victim must be moved, it should be either feet
first or head first

(2) Every part of the body should be supported

b, oving an unconscious person could cause further injury
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UNIT IV - DEFENSIVE DRIVING (Time required = 6 h lours)

A, Material needed - none

B. Points to emphasize

1, hat is def ens

2. hy defensive dra,c, needed

a. Number of school bus accidents during past school year

b, Cause code

c. Bus driver at fault

d. Other driver at fault

3. Defensive driving skills

a. Drivers physical condition

b. Adverse weather conditions

co Children's play areas

d, Intersections

e, Being passed

f. Following traffic

go Stopping

h, Backing at turn around

UNIT V - THE DRIVER'S ROLE IN THE MAINTENANCE PROGRAM (Time required = 4 hours)

A. Materials needed

1. Slides of components developed specifically for this chapter

2. Working models of chassis components

3* Slide projector

L Screen

H. Points to emphasize

1. Entire bus is the product of many systems and subsystems

2. The driver should utilize all senses in detecting malfunctions
or early signs of trouble

3. The drivers' habits greatly influence the economy of operation
of a bus
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L . The driver should use proper channels and forms in communicating
with supervisors, mechanics, etc.

5. Emphasize driver tips

6. Safety of the pupils must be the first consideration at all times

UNIT VI - THE SPECIAL CHILD (Time required = 2 hours)

A, Material needed - none

B. Points to emphasize

1. Transportation of the handicapped has been of great concern to
educators for years

2. There are many problems dealing with the transportation of the
handicapped

3. Local board policies should be explained

4. Explain parents' responsibilities

5. Explain teachers' responsibilities

6. Explain child's responsibilities

7. Explain bus driver and assistant's responsibilities

8. Various types of handicapped

9. Suggested requirements for the handicapped vehicle

UNIT VII - LAWS & REGULATIONS (Time required = 6 hours)

A. Materials needed - none

B. Points to emphasize - all

Closing

A. Instructor completes attendance record in triplicate

1 Send one copy to driver training consultant

2. Send one copy to the sponsoring school

3. Instructor keeps one copy

Bf Send 311 x 5" information cards to driver education consultant

C. Send course evaluation sheets to driver education consultant

De Complete payment request sheet and send to the sponsoring school
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Authors' intentions

This resource paper is compiled to serve as a reference for the

person desiring information about occupational hcme economies. It

provides guidelines for the establishment of an occupational home

economics program. The information presented is of a general nature;

if more specific information is desired the reader should refer to

the references in the bibliography. The annotated instructional

materials section serves as a guide.to useful materials for reference

and for help in actual program development and implementation. A

student learning unit developed for use with the reference paper has

been included; it may be used as is or altered to fit individual or

group situations.

In addition to the resource paper and the student learning unit,

a slide series was created to serve as an introduction to the area of

Occupational Home Economics. The script for the series has been

included here for interested persons to use as a guide in developing

their own such slide series.
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Introduction

"The ability of soci,Ay to afford ocon(!:jc s,:.urity to pyople

with varyino levels of educational attAnven;:, and occupatil expri

once lies near the heart of susi.aininii a ..afe and sane society. It is

vital, therefore, that educational p i annors exa!ili!ie carefully the basic

relationship of school programs to the needs of all individuals for

occupational preparation and to the nature of the preparation which

schools should and can provide." (25, pp 3)

Vocational Education, Occupational Education, and Career Education

are titles used to discuss that field of education Ihich educates people

for an occupation. Realization of the truth of the above paragraph, of

the importance of the individual, and of the fact that only about 2O2

of the jobs in the U.S. today require a college degree has forced educa-

tion to become more concerned about how its curriculum is meeting the

needs of the ',,eople it serves. Most authorities agree that vocational

education as a part of every student's curriculum is the answer to mak-

ing education relevant. A truly comprehensive program should be avail-

able to all; all ages, all socio-economic levels, all cultures, and both

sexes.

"Education is the vehicle by which man can cope and interact with

his total environment in a rational manner." (27, pp 2) Career ori-

entation and the study of the world of work is imperative for all. We

must act now so that every student will have a salable skill, so that

the drop out exit from school is closed, leaving only higher education

or an occupation as the exits from formal education. Occupational

education for all is the dream of many, but it will come true only
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if there is floxibil; coHsLmt ovivation of educe prograhls.

A word of c,=wtioli, vucaLional e,:do..,:ltion does not take the place of

general education but grows out of it, supplements and enhances it.

Vocational educe.tic,n is ts en essential part of a well planned total

educational procipow. Geriral eJecation needs to precede unu (ILLompuHy

vocational education.
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Vocatiel H*7,-

l. Helps the indivith!;.1 e.-ployHelit so as 1c maintin
his self-respuc.t 6,H diyry

2. Helps the indivi(H61 adjc to al aspects of work so that: he
succeed in a chosen OCCUHHnH

3. Provides the meow,, of Nw ico Lh yLJI0i0(jical, ociolog cal and
CCU 101 1 C needs of the d i v duo US providin for the total
growth of the individual

4. Devel,:T; pride in cy-id wor; anshi p regardless of the type of
career

5. Produces skilled rcH younci adults who are prepared to accept
a productive place teda's society

6. Stimulates desirable Li to tow,xds work

7. Provides flexibility ich J=Illows r)eople to enter and leave train-
ing when ready to do such

8. Assists persons in -oal.:ing appropriate choiTes of occupational
specialization consistent with their interests and abilities

9. Devclops the individua 's ability to make wise decisions in ac-
cor6ance with changing .socio-cconomic conditions

10. Provides skills needed to secure a job, perform successfully on the
job and plan for advancement

11. Develops awareness of the legal aspects of work

12. Develops the ability of the individual to get along with fellow
workers and employers

Although this is not an exhaustiv list, these are recognized as the main

purposes and goals of vocational education. Such a list will prove to be

of great value to the person or group which is initiating a vocational

education program or course.
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-r rir r. o. 1. i onJ; t c',n

VocEitional eucaLion proyra!,s now are at the cl'

junior hioh sere as , Hctional pogri. "111:2s ore6

the studont to the general world of work concepts. SE:condry schec)1!,,

junior colleges, area-vocationaltechnical schools, colleges, adult

and continuing education programs become more Edecific and usually

provide work experience as a part of the occupational class. In ad-

di ti on, there are vocational rehabilitation programs and private pro

grans .sch as training programs provided by industry for its employees.

The established subject matter divisions currently used are:

1. Vocational \griculture
2. Office and Business Occupational Education
3. Trade and Industrial Education
4. Vocational Home Economics
5. Technical Education
6. Distributive Education
7. Health Occupations
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Ccorrati

All of th purpc;es of voci,_):L1 LouLoL thc,

for a specific skill, are c3sclitic,1 cy.,ilulities ill the trjninf! of J:n

individuJi rcardless of hi.; chosen occupational emlAr is. Cooper, Livc

education programs teach all students the basic factors rclaftd to the

world of work in one core class with specialization skills taught

after the core course. This allows for better utilization of teachers

through the use of team teaching and the elimination of thiplication in

each occupational class. Facilities and instructional material are

utilized more efficiently and because there is one course for all, fewer

copies of materials are needed. Included in cooperative education is

the needed general education such as math, social science, health educa-

tion and science--all based on the application to the world of work.

The one essential in a cooperative program is a good director who

can work with all persons involved in order to identify commonalities

and unique aspects of the various area and thus organize a productive

program.

In cooperative programs much of the technical and specific oc-

cupational skills are taught during the students work experience phase

of the program. This means that cooperative programs are relatively

inexpensive to establish because the school has very little major equip-

ment to purchase. Therefore, advocators of cooperative education feel

that it can better serve the needs of its students, and at less cost,

while utilizing instructors and materials more efficiently.

Before deciding upon a cooperative education program the dis-

advantages should be considered. In small towns or rural areas,
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e s and ipdus,cy to provide work

experie, (tJ, !hive r bC i;ivessihle. Lack of coi r-

ation also Lhu pr;iy,r,,'] where ever it is ostablishd. Div:T-

sity o: occup:;tions, edtcationl level, types of progYoJAs, groups

served, (Jcyjraphic locations, and the wide number of occupations make

cooperaLive education difficult to employ.

Cooperative education just plain "makes sense" if minor difficulties

can be overcome. Even in rural areas cooperative education can be used

in order to teach the comonalities in the world of work to all as a

core course.

Mason (4)identifies the elements of a cooperative plan:

-- Related instruction in school
-- Selected training stations for work experience
-- Student - Leader with a career objective
- - Preparatory curriculum
-- Step-by-step training plan
-- On the job supervision
-- Qualified teacher coordinator
-- Adequate time for coordination
-- Suitable class facilities and instructional materials
- - Well defined school policies
-- Well organized program records
-- Use of an advisory committee.
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home econcHies Licominci an importbnt an vital area. The irwYeasvd

demand for occupational education pre:-ented numerous question!, to those

in home economics education. Can provision he made for education for

homemaking as always and integrate employment programs? What will he

the relationship between the two emphasis; what new material, facilities,

and teacher preparation will be needed?

The 1963 Vocational Education Act was the first time in the his-

tory of home economics any purpose other than training for homemaking

was identified by law. The act created the dual role purpose of home

economics, namely, training for homemaking and for a career.

Part F of the 1968 Vocational Amendments, entitled Consumer and

Homemaking Education, provided more funds for the H.E.R.O. programs,

state programs, curriculum development, teacher education, and for

research. More emphasis was given to the dual role of home economics.

Stipulations were included that 1/3 of all funds under Part F must be

spent for programs in economic depressed areas or areas of high un-

employment. Part F also states that consumer education he a part of

occupational education programs.

The dual role function of home economics must be taught at all

levels and in all areas with the homemaking and occupational aspects

working together to help the women and the increasing number of men

home economics. serves to better understand the total scope of their
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roles in society todcy. cost be tAc! , how( v, to dis-

tfn9uish between the courses for ho;:I ?;,',Lt ino and those For ();:cup,

Appropriate titles for hol:,e. econics related carcors need to ho fori:

ul ated and materials and faciIiti created to fit the nev! occuption

courses.

Lawson in Contemoora-r Issues states that wage earning program,,

should consider these five facts:

1. Courses planned for employment preparation differ from
those prepared for homemaking.

2. Occupational education programs in home economics can be
effectively built on basic homemaking courses.

3. The way in which home economics is taught influeAces the
extent of carryover to occupational preparation.

4. Personal qualities, work attitudes, and job skills are among
the competencies required for success on the job and thus
are the basis for curriculum development.

5. Some types of home economics employment preparation can be
taught more effectively when coordinated with another phase of
vocational education or a related discipline.



H.E.P.n

H.E.R.O. (Home Econo .s Related Occupations) is the torm-inoloy

currently being used for occupaLicnal hce economics pror_-a These

programs must consider socio-econoHc factors and the changes affectiny,

employr.:9n:. if the programs are to serve the individual.

Current factors identified as which affect H.E.R.O. are:

-- Move from rural to urban
- - Increased mobility

Development of social conscience
Ecology movement

-- Technological advances
-- Change from family as a producing unit to a consuming unit
-- Industrialization
- Population explosion
-- Longer life span
-- Affluence and poverty existing together
-- Mass communication and transportation

Increasing number of women working
- Automation
- Shorter work week
More leisure time

-- Increased productivity by business
-- Increased foreigi competition
-- Demand for skilled labor with jobs for unskilled labor

rapidly decreasing
- More education needed for work
- Families eating out more often
-- More demand for child care
-- Increased demand for clothing alterations
-- More nursing homes
-- People travel more and to farther places
-- Largest growth in careers is in information industries

as a result of the knowledge explosion
-- Fewer jobs being created for private profit
- - More total job opportunities
- More variety in family patterns
-- Social tensions, more mental and physical stress
-- Racial problems
- - More young workers
-- Shortage of experienced workers in some careers
- - Increased unemployment among youth, older people,.

minority groups, and women
Womens liberation movement

- - Drastic change in the goals of youth
- New products, especially food products
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Specific factors to consid,ar when acLually setting u!.:, a H.F,.0.

program in addition to current factors previously cited ar:::

-- Economic resources of the commnity
-- Size of the city o' co:y the prora:: will serve

Low income grouns within area
-- Community su!.4J,-t
-- Public opinion
-- Power structure

Mobility of persons the pre7!ram will be serving
-- Labor and management practices and policies
- Educational Facilities and materials available
-- Cultural values
-- Employment opportunities (needs and trends) in the area
- Employment projections and census data
- Money available for the program
Geographic location

-- Capabilities of instructors and resource people
-- Special items related to the subject matter field

Every program should vary somewhat to meet the specific needs of the in-

dividuals and the community it servos.

4059



H.E.R O. Prn,_Irms

The list which follows is co:,pilcd from a wide nw-t)er of refevr,,-..

some gave only OW? or two pror,-a-.s, others such as the varioas volHm, of

Illinois Teacher orovided a good variety of progra,Tis Eln:i even som2 de-

scriptions of the programs. The list includes a nurer of Dictionary

of Occupational Titles listing. The list serves as a guide to one who

is interested in .what H.E.R.O. c;'-fers and provides help for on!? who is

establishing a H.E.R.O. program at the secondary, junior college or adult

education level. The list does not include jobs requiring college

degrees.

Child Care Services

child care attendant or assistant
day care center leader or aide
children's matron
assistant in pediatric ward of hospital
manufacturer of or employee in a place which makes

children's toys, clothes, accessories, etc.
child monitor
children's clothing maker
sales clerk in children's department in a store
community or private nursery school leader er aide
community recreation aide
employment in a home to care for children
assistant in a children's home
dietitian or cook for places which feed children
elementary school teacher aide
preparation for becoming a teacher
baby sitter
a mother's helper
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Food Services

quantity co P in institutions suL:h ES hospitals, col 1 ,s,
nursirvi hoes, schcel lunch s, restaurants

food service supervisors
catering sErviee ;-'.ianacr or cook
family dinner service suJcialist
waitress
short order cook
salad girl
pastry assistant
cake decor :tor in a shop or at home
cook for private homes
fountain service worker
grocery store cashier, stocker, meat dept. worker
advisor on use of food comaodities
food testor
dietitians
hostess
sandwich maker
work in bakery
dishwasher
work in private home

Feast programs are being established which mean food education
and service training programs

Community Services

bridal consultant
companion to the elderly in nursing homes or private home of

the elderly person
companion aides
management aide in federal low rent housing
homemaker assistant
housekeeper
home nurse
hotel/motel housekeeping aide
nursing home housekeeping aide
homemaker/home health aide
family health assistant
home economics teachers aide
tourism
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a,Id Tr= Servi

apparel sper.ilist
dcsigniH2
modelling
fashion carte .:-; and retailin:
clothing teacr,,,, aide
interior d2si,ners assist:Ttnt
fabric maintennce
upholst,:ry

trade tailorinl
costar ,e construction
fabric cobrdinator
millinery aide
textile testing
clothing sto';'c alteraticn lady
institutional seamstress
presser

Work in: bridal shops
clothing stores
women's apparel shops
cleaners
laundries
linen services
fabric stores
sewing machine stores

Working as: buyer
tailor
week worker
service worker
seamstress
processors
spotters
piece workers
salesperson
delivery
clerk
marker, presser, or finisher
shirt operator
washer
maid

sewing for others in own home
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cjifL wrapper
florist heirer

dirsp].:Ji or

dra.pory t. r9r!slr .tioH

floral c.isic:ner

hoe furnishinq c:ide
testor of equip;hent
floor covering consult;::n

Work in: drapery stores
interior dcsin sh(T.s
equipment and furnishiAg stores
upholstry shop
furniture stores
floral shops

refinishing shops
Work as: salesperson

displayman
supervisor
consultant
installment person
delivery person

factories which produce home furnishings
upholstry and refinishing in own home

General

Before the specific career is taught courses which are general in

nature are taught and are entitled as occupational home economics in most

cases. Special occupational courses are also taught in home economics for

the slow learners, the handicapped, correctional schools, in some places

courses for the migrants, the mentally retarded, and the deaf.
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Begin and ecmt5n11(. a pti.511c relations prora:
about_ the proposed proram.

5. Develop a curriculum. Luck at materials avajtrible. visit eLLel, pro-
grams , Le.iuls Lo use, sot Lund a L. pL:nK and CYJadLIl c.

Get final administration apprmal.

U. Determine student selection and interests. Do this as a part_ or
number five.

7. Determine final materials and facilities nceded. This happens as
the final step of part five.

8. Determine the instructor if it is nut the one planning the program.
This is suggested to be clone at several points but it world he most
helpful if the instructor could be In on as much or the plannin?; as
possible if it is not the one who is directing the planning.

9. Plan work experience and the needed training stations.

10. Select the forms to be used.

11. Plan for evaluation. Initial steps for this will be considered during
step five.

12. Implement the program. Plan for continuous updating and improvements.
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The ini ;a]

ii tilr.2.-re Is is net

for a program thE 1

exist the program F.Uouhl

set up. Ii Lho need ce-se,

Before hc,,,,innin:; 10 invesliate Lhe need gel Lhe approval, ed the

administration. Tit a lare systi.m a dire'c't -or of city supervisor r,.ay

do this work but: usually it is the home economics instructor who

becomes the leader in program estnblishment.

In determining the need a community survey of some type is done.

Before doing a formal survey an advisory committee should be formed

to help in these initial steps. They can investigate what has already

been done in the community that will provide helpful information,

talk with the local employment security office, the Chamber of Commerce,

business organizations, and labor groups in order to make them aware

of what is being proposed and to gather information that already

exists.

If through these steps not enough information can be gathered a

community survey should be set up using the advisory committee to

assist with organizing and doing the survey.
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roriliati on of on adv yo,Loi L t . Ji c;el oeL N11,

pl alining they ci.:5-1 ;Inri L L'u2]e 7,1n

more el reel y la I. er because it unic!rs Land preH

like to select an overall. advisory eoL;;i L Le:, when pl ann inn- it pre

and then select smaller coiLmi ttees. that are responsible LL) the

overall 01111111 L tee . ;;I-Lzincr (UIIU:u.t-Lees work wi trh one, par Li eel

area of the total program.

Because the teacher is the one who works most direc tiv

the committee , she should play a major role in the selec Lion of the

committee and in its organization. Selection is usually clone by

first asking persons if they would be in terostod in serving on en

advisory committee and then sending letters to formally ask the

persons to serve.

An advisory committee can be as small or as large as felt needed.

The average number recommended is from It to 7 persons because larger

groups become too diversified in opinions. For 11.E. R.0 . programs

suggested members are housewives with sincere interest in the program;

home economics related business personnel, women who have a home
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rei)te,t

1. ncir ert.

d Lold cu:- iJj 11:0

El rotad i;:;-, basis so 'Liu t only ri_ o_f the c..o:::!_ittcy_ 1).,

yell 'P.

The rune L o:ls of :n1 inivi s!.ry commi t.tee are :

- -aid in pub] 1c 5_ ppogram promo on and ill terpreta Lien
of the program Lo the pnblie

--Identify areas into ,::hich horw economies can expand
-he]]) to de[ormine criteria for selection or training

stutions
--review and revise IL plans
--sign all trainin1.7, ulans
--reecalmend a miuiti_:w wage for the purpose of preventing

exploitation of students
- -provide supplementary instructional materials
--assist with the evaluation of the program
--advise on criteria for selection and recruitment or

students
--advise as needed In relation to program objectives,

course content, and competencies expected
--help obtain information about job opporttwities
--help broaden contact with the people in the community
- -bring commun ity feedback to the rest of the committee

and the school personnel
--provide continuity and stability in the program from

year to year even with a change in teachers
- -acquaint the board of education with program objectives

and needs
--sponsor classes and rin
--study other programs and materials and recommend new

ideas
- -a very important job --PUBLIC RELATIONS
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wiLh I.Le

UW11 eLjfl'As apo held a well planiild

Newbor5 are :-;ervinf.2,- on a voluntary basis t--.;o t1A. t t7mi,

valued. Aug.,Nov.,Feb., and May ape ST:(- It LiiHU5;

meet:ins with others hold when thcrt2 in important, I ; Lcr o;

bu5 inf2ss tha L must be cons idered . The eoh. t siiou 1 n 1 r; ve

presldcnt and a sceret-ary. 'the leaeherH of the aLiend

the meetings but should not be in ehapge.

Use but don't abuse the committee. Make them realize their

effort counts . They are the vital link with the community which

supports the program.
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forrIalL:Id for ea:-,h areD ullHTn thc! oeorso. A vise -t,.byr

seek thy aid of hop i'(visory co; ,AitLyr in fori7,i kiting ijlp ohjetivos

and in continuous npch:Ling or them in order to Lc-yr.) abreast wi;

chan1;cs in society and the needs of the students.

Tentative objectives established it the initial_ step of imple-

menting a program, and continual revision of them, gives glliclolinos

to follow throughout the planning inn(( provides continnollv to thy

public a rational(: for all that is being done.
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help in pl a nnin;', -the course eon eni and in es tahl b 1 e

work sta Lemons . The sl.irvey ti _f; es Lily .1()1.) nppor Lnn

the communi the annual turnover and antic i pa ted increases and

decreases in number oL omplovees ne,!ded. Resouree op] v for use

in the program a re iden ti . Not Lo be overlooked in the

reasons for a survey is the identi Cieation of stud( !its. their needs

and interests.

Before attemp Ling to conduct a survey review with the advisory

committee the fundamentals of a survey and determine precise objec-

tives for it. Publicize the fact- that a survey will be taken and

its purposes Carefully construct the goes firmly] ire so tha t all

information needed is obtained and no additional surveys are needed.

One exception to this is that after a conniuni. ty survey identifies

the needs then a job analysis to determine curriculum may be taken.

4070



;.!
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exist_ and it can be
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token, then Lhe lob anuivs-1:-; bee07:q' p Lc( [. 1,,

Keep in mind the L th is HI(' survey very (:():1 ,,,.1

zuv

not all the needs may be foreseen po the t a sc.eehd analvs a; is

still needed. How.ever, Jr an be don(' with the survey it will

save time, energy, and money.

A job analysis idontiies:

--job titles and the number of people employed in
each

--job prerequisites
--promotions
--eharacteristies of the job and availability or the job
--personal ch,traoteristies needed
--competencies needed and skill level For entry level
--defines the worker
--determines facilities
--how vacancies are filled
--opportunities and requirements for advancement
--age of employees
--working conditions
--fringe benefits

The findings of a job analysis should be ineorpot'aled into

the curriculum. Continual analysis after the initial one will

help keep the curriculum up to date.
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joh Clusters

Joh clusters are becoming an essential purt of every occupa-

tional program. They al,e simply a grouping or similar jobs into

one package for students to study and explore for the purpone of

making decisions about Lheir career choices. By using job

clusters in preparing students for work they learn skills needed

for a group of related uccupatioils and thus have more opportuni-

ties than if just trained for one specific job. Clusters should.

include: occupations related on the basis of similar work per-

formed, materials used, products produced or services rendered;

be broad enough to include a variety of occupations requiring

different skills and knowledge; involve occupations that require

not more than a high school education or a 2 year post secondary

program; occupations capable of being readily implemented in a

school program. The occupations within the cluster should: have

favorable employment outlook; have numerous skills and knowledge

required for performance of the occupation; provide opportunities

for job entry after graduation; provide opportunity for advance-

ment through further schooling, apprenticeship, or on the job

training; provide employment in various sections of the country.
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No ma t l-er how good the profgrain is it will not rune tion a h-;

lies L unless die community it S C.'S is supporting, it. Pub:I

relations must be continuous from the initial establishment o L a

need. The athrisory eommi tree can serve an import. an iunction inl

pt.d)lic reint.i 011S ; but the teacher needs to keep in touch tcr Lb the

community , especially with Mu cooperating work stations . Public

Remo -Lions includes working with the school adminis.tra with

the eommunity,, with. other teachers , and with the students end

their parents. When a community is Etwa re of a program and "sold"

on its merits financial support conies much easier. A community

that supports a program helps to keep it growing, provides ideas

and materials that otherwise. may not be available. The teacher's

job is much easier if she has the cooperation of businessmen in

providing work experience. During every phase of the initial

planning, and throughout the program, the community should be

informed as to what is occurring and the purpose for each activity .

This gives the community the feeling that the program is theirs .

Be aware of the fact that public relations is vital to the ultimate

success of your program.

Often overlooked in the public relations program are the legis-

lators that represent the area. Knowing these persons and convincing

them of the program's merits will serve to make it easier to get

funding.
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Materials and racilities

Begin a file at the initial point of program development,

gathering materials whenever, possible. IL is difficult to find

materials to use so the instruc tor, with the help of the advisory

committee, must develop much of what is used. Business and

industry can provide some worthwhile materials relative to their

specific areas. Current emphasis on career education is resulting

in more curriculum materials becoming available.

With regard to facilities, most often the instructor will

need to use existing facilities and then work toward acquiring

addi',:ional ones over a period. of time. Until a pilot course is

taught and proven to be successful there is reluctance to invest

in major items. Many suggest that rental plans are better than

purchasing because equipment soon becomes obsolete. A small but

significant part of materials and facilities is provision for file

folders and a file, envelopes and stamps, stationery, reference

books and magazines, a-v materials and the upkeep cost of repair

and replacement of equipment and texts.

Most complain of inadequate facilities and insufficient funds

which indicates that it is important that a teacher be creative

and resourceful enough to sell the school and the community on her

program in'order to get more funds.
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The Currieulum

A well paaned curriculum, incorpolatiug the multi-media

approach, will enable the voeational-teehnical teacher to provide

the kinds of learning experiences and opportunities which will

allow students to achieve the educational objectives most effec-

tively and efficiently.

Courses or occupational nature should incorporate the charac-

teristics of women workers, trends in family living and employ-

ment, values of wage earning preparation, and the problems of

managing the dual role of homemaker-wage earner. Discussion or

the questions why women work and what causes the decision to be

made is a necessary part of the curriculum. Costs of employment

should be realistically pointed out. Resources available to the

working mother for child care and conveniences in food preparation

should be discussed with students. Money management is an espe-

cially important facet of the curriculum because many women have

not had previous contact with financial matters and many families

are unable realistically to determine the value of the second

income. Married women must move with their husbands so mobility

of the occupations needs to be considered, even when working with

junior high students. Curriculum in H.E.R.O. courses must reflect

the changing status of women and seek to alter the poor self image

some girls have of themselves as a woman.
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is the !-Jarting poini fur the rormnAarion of the actual COUPSC'

content. The advisory ecmiltue can help gather materials From

industry and business and can assit in obtaining materlals already

published. in the area. Reading current liLerature, talking with

other teachers, attending related workshops and. visiting with col-

lege personnel are also ways of gathering ideas for the content.

All content must he based on reliable information which is con-

tinually gathered to add. to the curriculum.

Prerequisites need to be identified early in the planning

stage. The background and nature of the students will effect the

way in which course content is taught. Activities should be

incorporated which will foster the development of desirable atti-

tudes and work habits. BeCause students change the curriculum

will need to be flexible and open to continual revision.

The nature of the institution in which the program is to be

implemented will affect the scheduling. The time available must

be identified early in the curriculum planning so that program's

objectives can be effectively accomplished. Program scheduling is

a difficult task requiring time to ascertain the best possibilities.
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A Lter ideas have been d cuHsed with the advi;.;ory cfl11llj He

and. local udminLs tration , Lhe Leacher s !Rail d put in va,d Ling a

suggested. course out A. U Leaching, procedures to be employed

media to be . used, an on tittle of re] at-eel informatiAni
, and a sug-

gested .Lime schedule a 11 :tar final administrative approval.

After receiving flea 1 approval spec ific uni Ls inciuJing the unit

objective, learning expert coces s Ludy questions , EiSS "(Amen Ls ,

tests , references., resourees, ic..!dia and oLher related information

can be planned in detail. A work experience schedule must be

worked out. Also, forms to be used during the work experience

will have to be developed.

Suggested standards to incorporate when planning the curriculum

include the use of methods, materials, and equipment similar to

current working conditions. Before any actual decisions are made

relative to curriculum the state guidelines should be checked

carefully.



Surnrested. Core Curriculum Coil[enL

Broad OrientaLion
Concept.-; 01. , \la 1_111:` and benefits ot work
Personal qualities for :lob success
Clusters of occupations relared to Home Economies
Werker requirements and reslrietions
Appraisal of working condlions
Occupational ouLlook
Vocational decision making and. decision making in general
Educational planning
Personal credentia]s
Entrance into an of
Legal aspects or work
Management of money
Social security and other benefits
Income tax
Management of time and energy
Relationships on the job
Business ethics
Health protection for self and others
Safety at work
Worker's organizations
Provisions for transportation
Living arrangements away from hoMe
Friendships in a strange community
Management of home, personal, and occupational life
Self-respect and self-worth
Personal habits needed for success on the job
Specialized. Home Economics subject matter
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tional ohjeeLLv(; of the studentK should 1.(1W(.2 NS a MJ:101' part of

the basis for dctermining eourse eontenL. Age and cdn("Lionai

level of Lime student will also eFfecL the eurrienlom content.

How the students will be seLeeted should be eonidcrcd along,

wilh determining their inturcE_-1c . A fcw Kourees stq.;gest that onJy

seniors, with one or more previous years of home economics, be

allowed to enroll in oceupational home economies, but most auLhori-

Lies feel that it is unfair to limit the courses to seniors.

However most favor limiting the actual work experience phase to

16-18 year old students because of the legal aspects. Many feel

that previous home economies experience is a valuable asset but

not an essential. Student's interest in the program is believed

to be of major importance in the final selection. Selection is

necessary in this type of course in order to control the number

enrolled and to insure the validity of its purposes.

The following are suggested criteria to be used in selecting

students for the work experience program:

--interest in receiving training
--physical suitability
--disciplinary record
--school attendance record
--hobbies
--past work experience
--personality characteristics -ones which will affect

their ability to function on the job
--recommendations especially ones from past employers
--other school activities
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success et !he pp(T,.m ,;,elL Li Lo the imau of occupational

home economi,.s wqthin tic uommunity. She muKt therefore be dedi-

cated to ni-P OWn upL with a Stroup; personal belief in the

purpu:-s of Lowe econoloie:-;. Enthusiasm will be(,);in with Lite

instructor and spreed ihrouout the class and into the community.

Personal. qualities, in addition to enthuslasm, that help contribute

to the program are ability to coordinate , communication skills,

leadership abilities, understanding of students From all levels

of life, occupational experience, self-reliance, refinement,

poise, ability to organize, and an understanding of occupational

programs and the laws which affect them.

Of vital importance to the instructor is the continual self'

updating related to content and methods. This can be done through

in-service training, graduate courses, seminars, workshops, and

contact with business and industry.

The job of the instructor is not an easy one but a very

rewarding one. There is a satisfaction for the instructor when

students enter the world of work as a result of your program or

when a potential drop out remains in class because the material

is relevant to her real world. In addition to classroom activities

it Is often the iob of the instructor to serve as the director for

the development of a new program. Time must also be found to

supervise all. students on the job. however most instructors

feel the rewards far outweigh the disadvantages.



WUP1K

A pL.nt_ of evcv iK \'n.1 id. HCP (HicyK

LIE' Ludca s tro cxpip jerwo ii.i t

actually like iH LIW WUP1A. H. WOPL. The expe;,ience must be real
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important than is Lhe i.i.Lc job. Worl: experience should nut be

confused with work observaiien or With work study. Work observa-

tion is used In oc0umitior,a1 courses before the actual experience

in order to provide issi.ght into whst it vill be like. Observa-

tions are discussed as part of class work. Work study provides

work for s Ludents so they may earn the funds to remain in school.

Work study does not relate the work to classroom activities and

should not be a part of an occupational course. Work experience

is used in the class and is related to its activities.

Work experience provides the students with job knowledge,

supervised learning of skills, awareness of work environments,

development of work attitudes, and job aspirations. Social

expectations and personal adjustments related to work are also a

part of the learning that results from work experience. Keep in

mind that work experience must be real and'a wage must be involved.
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rLietiOPS 'training sta t ions

--consider employer and employee alt-ilude uboul: home
economies and about serving as a con t or

--the respectability and reputation of the employe-
-competence of the employees
--standards of workmanship
--adequacy and appropriateness of equipment
--volume of business
--policies of company towards occupational trainin;-;
--existing employer-employee relationship
--safety
--will allow for task rotation
--fair wages
--ability of students to get to the center from the

school
--working eonditions and environment
__availability of instructional materials for the

occupational level
--state laws which may affect use of the center

Orientation is important for the employers in order that they have

an understanding of the objectives of the program. The counselor and

the teacher should work together to present the program to the employers

in training centers: A copy of the handbook, given to the students in

the program, should he given each employer. Every aspect of the hand-

book should be carefully explained with time provided for questions.

Expectations of the employer and the means of student evaluation needs
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vary some in .1 11d LH A)il d(!;..;.11.1 I it` ijac i.e _ill HI
M Lion is s In add" t.i.on to tie forms tha L need to he co:vie Led

the s [.11 Le w.i.1 1. have a 8 to Lo p1 an which serves us a very use ITu i

guide. In the state plan the meaning and intent of vocational education

is given, the organization and personnel involved are explained, typos

of programs are clarified, state guidelines for establishing programs

are listed , and teacher qualifications are identified. The way a

program is reimbursed, the procedure for obtaining state approval, and

the services the state agencies provide are also included. Monthly

travel reports, program plans for the semester, organization reports,

training plans, closing reports, follow up reports of enrollees, and

work policies are among the usually required reports.

In some programs parental consent may be required, if so the form

used should clearly explain the program to the parent. The signed form

then should be carefully filed and retained until the student is no

longer enrolled in the program.
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hvalul:loo help to keep a pro current and hr) motiv.ate :-.L;oc,oH

Lo aehiov. Tin toehniques to he used in evaluation should he oLlb-

lished :THijN1 program plannio stages heoauso thet;e effoo thy

wav the p.;:ogram will he tau,c)ht. Mien objectives are formulaled Lhe

ways by whieh they will be evaluated should he considered.

IL is especially important to determine how work e7xporionees will

be evaluated. This should be discussed with the work station personnel

and a deFinite form established for uniformity throughout the work

stations in the program.

Student follow up studies are emphasized as a major means of

evaluating the success of a program. The competencies the student has

acquired, work experience results, employability, amount of earnings,

and services rendered arc the major factors to consider in the study.

An evaluation must be in terms of student performance and their .ability

to secure and hold a job.

Items also suggested to be evaluated are:

--administration and educational leadership
--program organization
--adequacy of program coverage
--supervision of instruction
--the curriculum and instruction
--a,l.equacy of staff in numbers, preparation and experience
--adequacy of instructional supplies, devices and materials,

facilities, and equipment
--placement and follow up of students as mentioned. above
--student admission policy
--extent of upgrading of services and employed persons that

is needed
--guidance counselling and student advisement
--efFective use of the advisory committee
--finances
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Materials, Pairyo.; and Nelson. Off7ce of Education Grinit
Project. Washington, D. C. Feb., 1970.

Vol. 1 gives the research results. Vol. 2 services as a source
of currieulum and media ideas. 11 gives 11 s (4- films and film-
strips with ordering addresses, sueions ion evaluation, units or
teaching including the learning experilfecs and reFerences for each
unit. The appendix has guidelines for working with the culturally
disadvantaged, federal legal rcouirements, forms to use, advisory com-
mittee set up, case studies, bulletin board ideas, and other materials.

Prorams for Career Orportunitins in Child Development Division of
Vocational-Technical Education, Office or Education, Washing ton, D. C.
Oct., 1969.

Dr. Berenice Mallory talks about Atlanta, Georgia programs and
the procedures used. Many related articles appear in other journals.
Gives the reader insight into what is involved in establishing and
carrying out an occupational program.

A Guide for Vocational Education Currdeulum Devolopment U.S. Office of
Education Grant Project, Oregon State Univ., Corvallis, Oregon, 1967-65?

Excellent source for step-by-step guidance in vocational education
curriculum development. Explains each step and gives samples of forms
to use.
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When You Go L V.Iork-A ;',00k for the $1.75
Neudle Trades

Teaehur Guide-Dry Clin-ing fl1 $1.00
Comincredat 1200;i.

Food Sciences $2.00
Teachers Guide Su.. e 'crai.nin!-4 Course $1.00

Health end Hon,: ; ;

Our 1st Yooe-; Cook-lor Lhe deaf $2.00
but oh i'or any elnss oh slow
learners

Our 2nd" $2.25
Our 3rd " TT $3.25
Sketching and Design for Upholsterers $1.75

Science for Upholsterers $1.75
Teacher's Guides

Guidelines for Home Economics Education $3.00
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Homemaking Education :Resource Materials $2.7.5
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Note These were not available to review so canno'!: give any informa-
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Gives bacRgroun.(.1 00 renea doss f or the s Ludy then yes
curriculum cb:ee ives cohct-Tts . lean-11.112 eXper ie !le elE3 ,

evaluo -Lion, resources Forms to use and spec
suggestions for se tr. Ling l itch course area are included . A general
bibliography of resources is given.

A Cuide for. Cooncra tive Vera I: iono1 Eduea Hi on Free from rituin L.
Nelson, Senior hro;..,,rom 0 fificer, l%;ori; Experience Education, Division
of Voea tional and Tee hnical I;;.11.1(NL Lion, U. S. Office of Education,
Washington, D. C.

For people who are planning and implementing- programs undr?r the
1968 amendments . Tell s wha I yoopera Live education is and
will do. Discusses how to determine form and type of prop,ram hest
for a school, ho-.A7 to meet student and manpower needs , s ing,
admin is tro Lion relationsLions, program ma in tellU nee and improvomelyt .

cu pa t Iona 1 Gin till og Services A Home Economies Curri him Cu de
Curri cilium Division , La Public Schools U . 359. Depar ti-u; of
Home Eeon °Hiles , Wichita, 1968.

Gives philosophy, sug,,!;es Lions for use, concepts , broad ob jecti yes
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r c,quipit:cli :r.ainees. Tile appzudix gives
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dept., and a bibliography.

Child Cnre Services A Tentative Teaching Guide. Prepared
State Uni_V. rPOM Occupational Home Leonemies Seminar JUIIC 12-211,
3066. Uome Leonomies Education, State VocuLional Department, Topthu,
Rs. 1067.

Gives COUPSO objectives, clusters related to child care, :(actors
to consider in planning units. 6 units arc then (riven with concepts,
objectives, generalizations, sub-concepts, learning experiences,
evaluation techniques , and resources for each unit. The appendix
gives lists of books, bulletins, agencies, and films with addresses
for ordering. Form samples For use in the course are included.

I'roTPIiriS for Career (1portunities in Child Development Division or
Voe-Tech Ldueation, Oltiee of Education, Washington, D. C. OH, 1060.

Suggests different types of classes to hold related to child
development careers stating need for basic and speeialized courses
for people of all age levels. Advisory committee lunding and fLafring
and sources of information for class use are also given.
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"Visiting Hun,cm,,Ler 0!Jahi-::1 Project."

Charlycc R. Kiny. Vol. 40:27-2.
Gives the steLs taken in estz3!Jlishinf; the
progreri. Good recercnce if scttino up a
similar proorwi: or en, other type of
program because infortion is of general
nature.

"A Sound Approach to Training Food Uorkers," Herman
A. Breithaupt. Vol. 1:4:14-16, April, 1965.

Describes the com=rcial foods dept. dt
Chadsey High School in Detro-rc.,
Expresses the idea that their success is
related to the enrollv.nt of students at
an early age and the use of a school-to-work
experience.

"A High School Program in Child Care," Katherine R.
Conafay. Vol. 41:33-34, April, 1966.

Describes the steps taken in setting up
a child care program in Arlington County, Va.

"From Research to Curriculum in Child Care," Ruth E.
Whitmarsh Midjaas. Vol. 41:32-39, Oct, 1966.

Reviews steps taken to develop a program in
child care occupations. Suggests that mothers
of the students can help interview people
to identify concepts, principles, and topics
to be included in the curriculum.

"Food Services Training Makes Its Debut in Orange County,'
Jeanne Brindley. Vol. 41:33-34, Dec, 1966.

Helpful ideas on establishing a food
services program.



51,

Arlicles ;ind Nevicmed in in Teachar. Ti,c issues
and articles doseribc:d be for are the r..ajor ones revieed.
There are Lany other s,;,H1 articles v:hich arc valuable and
many articles not liste.d here !,hick refer to specific Programs.

Vol. 12, No. 6, 1968-69, "An Undergraduate Course in Fmployment
Education; Plan. for Instruction ," Bessie Hackett, pp 320-354.

Describes a course planned to help prepare future
teachers for their role in employlnent education. Gives
major course objectives, a topical outline and a block
plan indicating concepts to be explored in each of
three weekly class sessions during the course of a
semester. Detailed unit plans, teaching aids and
resources are also given.

Vol. 8, No. 4, 1964-65. "Spotlighting Employment Education in Home
Economics Around the Country"

Describes programs in Calif., Colo., Ks., Mich., N.Y., and
Maine.

Vol. 10, No. 3, 1966-67, pp 74-98. Gives forms to use in an
employment program.

Vol. 11, No. 4, 1967-68. Introduces the development of curriculum
guides for coordinated occupational home economics programs.

Vol. 11, No. 4 & 5, 1967-68. Gives grades 7 & 8 curriculum guides
discussed in above reference.

Vol. 12, No. 4, 1968-69. Continues the curriculum guide for grades 9 & 10.

Vol. 8, No. 1, 1964-65. "Commonalities in Vocational Education,"
Donna M. VanCamp. Gives a topical outline of Commonalities in
vocational education which is very helpful if setting up a core
course on occupational education.

Vol. 14, Nb. 4, 1971. Provides splendid information and guides relative
to occupational programs.
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EPIC The Eric s::tew vast ri:i*`:-,or of reso!JIs,,,s
h

bpply to occupational education and to siric-program.
The list b:,-,1o4 providos a starting point on FUC relerence:..

'ED 16772
773

774

775

776

777

ED 17-631

ED 23-915

ED 026 L'58

026 524

ED 037 524
528
529

530
531

532
533

ED 038 519

ED 043 728

ED 044 506

Deals with A10)am's OccupThonal
Home Economics Course, Outlines.

The Employment Aspect of Home Econ-
omics Eductioh, A selective bibljo-
graphy with annotdtions. 1965.

Excellent place to start looking for
resources.

National Survey of V!Eige Earning
Home Economics Course Development

Reports on Institute for Home Econ-
omics Teachers on Intitiating
Development and Evaluating

Deals with programs in Vocational
Home Economics set up by Texas Tech

Review and Synthesis of Research
on Home Economics Education

Home Economics Research Abstracts 1967.

Bibliography of Home Economics
Documents as Listed in Abstract of
Instructional Materials in Vocational
and Technical Education 1967-69.

ED 045 825 Current Developments in Vocational
Home Economics Education 1970.
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Adult Leadership

Shop Talk

Educational Forum

Phi Delta Kappan

American Vocational Journal

Occupational Outlook Quarterly

industrial Arts and Vocational Edt,cat'on

Journal of Industrial Arts Education

Technical Education News

Journal of Home Economics

Illinois Teacher
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Individual Learning Unit

Occupational florin Economics
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Instructions to the Student

This unit is designed to increase your awareness of the role

Home Lconomics plays in occupational education and to give you an

opportunity to explore the facets involved. The resource paper is

provided to serve as background material which must he supplemented with

further reading for in-depth information on any of the facets. Some

of the questions can only be answered by your own research. You are

to read the materials and then summarize them in your own words to

answer the question. Special instructions will be given throughout

this package. Your grade will be based on the quality and accuracy

of your answers to the questions and the quality of the learning

activities completed. As you will note later in the package you are

required to do certain activities while there are some which may be done

at your option for extra credit. Keep in mind this is designed to

benefit you, not the instructor, so do your work in the manner most

beneficial to you. If you have any questions feel free to contact

the instructor.
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Read the reference p7,p.2r and any of the resources needed to answer
the following questions. Record your answers on a separate
sheet of paper identifying the question by the number it is
given as follows. Do not copy material, summarize it in
your own words. Quotes and lists of importance may be in-
cluded to add moaning to the answer and which will be of use
to the writer. Read all the questions in section A before,
answering any of them.

A.-1 You are interviewing for a teaching job, you select the level,
and the interviewer asks you to defend the need for occupational
education in home economics. What would be your answer?

A.-2 After you give your answer he says, What is your definition of
vocational education? What would be your answer?

A.-3 In the course of the conversation he becomes confused by all
the terms you use which all seem to have the same meaning.
What are the terms you would be using that mean about the
same as vocational education? Is there any difference in
the meaning of the terms or in the manner of usuage.

/\. -4 The interviewer then tells you that at the present time the
school has no occupational home economics but they would like
for the new teacher (you if you take the job) to implement a
pilot program. Are there any questions you would ask him
before you tell him yes or no to the idea?

B.-1 Assume that your answer to A.-4 said that you would accept
the opportunity to implement a program and act as the director
for planning it. What would be your first step?

B.-2 Assuming that the program was decided upon to be comprehensive
in nature teaching basic factors related to the world of work
and providing a variety of work experiences because the town
is rather small, how would you set up your advisory committee
and what general suggestions would you give as to who should
be on the committee?

B.-3 What other general steps would you take in planning the
program? This answer does not need to go into detail about
each step.
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Optional Questions Must answer , may do more for extra credit.

11. What problems might occur in an occupational program?'

12. What would you consider in the selection of students for
participation in the program?

13. What factors do you think are important to consider in
selection of work stations?

14. What problems could arise in relation to the advisory
committee?

15. What problems might occur with community acceptance of the
program?

Activities Select one.

20. Visit an Area Vocational school and report on how home
economics fits into their program. If they have no pro-
gram make a list of proposals for implementing a home
economics related program.

21. Visit a program in a secondary school which has a HERO
program. Gather literature used, a copy of the curriculum and
other materials that are available. List the reference materials
in use. Record your observations.

22. Make a list of the possible work stations available in your
community or a community similar to one you would like to
work in.

23. Interview business people in a community to discover their
attitude about home economics and occupational education.

24. Do research on and visit places other than public educa-
tion that provide occupational education if possible. What

is the role of home economics?



Otrer to explore. Do reserch, intervic or other ds need-,d.

Prosent findings in mdnner of yuur :do 9.
30. leachers time and schejulimj o allow time for the teacher

to supervise on the job work experiences.

31. How do students get to their work stations?

32. What training does a HERO teacher need?

33. The importance of public relations.

34. Federal and state legislation related to occupational
home economics.

35. The state vocational plan.

36. Why are women always asked why they work and men are not
asked?

37. What indications do we have that education is not meeting
the needs of its students?

38. Referring to 737, how can vocational education help make
education more revelant?

39. What should the teacher-administration relationship be in
relation to the planning and implementation of a
vocational program?

40. How can a program be funded?

41. What needs to be included in the budget for a program?

42. What organizations in the community, the state, and nationally
are available to help vocational education place emphasis on
listing those related to home economics.

43. What types of occupational information are needed when doing
a community survey?

44. What fate rs should one consider in the selection of a
home economics occupational program staff?

45. What is the role of extension service in home economics
occupational programs?

46. What is the best level of education for occupational
education? Support your answers.

47. What are job clusters and what is their role in HERO programs?

48. What is the role of the guidance counselor in vocational
education?

49. What are extended 1,0(21,10 -tip experiences and what is their role

in HERO programs? kOL'''



Research Project

below are sdrje'>tec Lies to explcri.f in depth.
Each Lewber of the ciass be rHuiret': Io do one in-de r.h
project and report on her t-indin7, to the class. The project
will be done under contr., whicn t(WL. you, the student,
oecioe on what you want to do and the ,Jrode you want to receive.
The student and the teacher then sien the contract which
obligates the stu:ient to do the work described Wild obligates the
teacher to Ove the grade asked for upon completion of the
prJject. The followin7, are only suggestions, please feel free
to discuss other ikas with the instructor.

Develop a curriculum for a specific school situation for a
HERO class.

Develop a list of resource people and organizations for
HERO programs.

Develop job cluster units for the HERO student to study on
an individual bases.

Develop an audio-visual program for use in a HERO program.

Develop a brochure to use for the purpose of interesting
students in HERO.

Develop a plan for PR (Public Relations) for a specific situation.

Explore the role of FHA in HERO programs. Prepare a handout for
the rest of the class that summarizes your findings. Report findings
in the manner you feel best state on contract.

Develop a plan for the guidance office of a school to provide
guidance needed for HERO.

What can Home Economics do in adult and continuing education in
relation to occupational education?

Develop the steps for a community survey for a HERO program.

What is the role of Home Economics in cooperative education.

What can Home Economics provide to other areas to help with
their occupational programs?

Establish a list of equipment and facilities needed for a
specific HERO program.

What can HERO programs do or how can they be set up to provide for
special students such as the slow learner, the handicapped and
the disadvantaged student?



Occupational. Home Economics

A Slide Series

Prepared by
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Spring, 1972
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Intended Use

This slide series was prepared to serve as an introduction on occupational

home economics. It will be used in Occupational Home Economics class at

Kansas State University, if,anhattan, Kansas, first as an introduction to the

course and then it will be available for individual study. Handouts will

supplement the series. A resource paper and an individual learning unit for

the student on Occupational 'Iome Economics previously prepared by the author

will be used with the slide series.

The slide series could also be used with any group of people desiring

information on Occupational Home Economics and how to establish a program.

It is not designed for a student enrolled in an occupational program because

it deals mostly with program establishment from the teacher's view point.

Administrators and people in other occupational areas could gain insight

on Occupational Home Economics by viewing the slides.

The handouts for the slides are enclosed as is the script.

Pictures of actual programs were taken in the public high schools at

Wichita, Kansas and at Clay Center, Kansas. The other slides are from art

work produced by the author.
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Trends in a society affect its
educational system.

Rapid increases in technology and
changing work patterns affect the
types of education people need and
want.

Increased recognition of the need for
relevant, meaningful education has
brought about public awareness of the
need for occupational education.

Education related to preparation and
retraining for the world of work is
commonly refered to as career education,
occupational education or vocational
education. Although these terms are
used interchangable each has a some-
what different meaning. Career educatio
is a broad term dealing with total
awareness of the world of work; occupa-
tional education provides for explora-
tion in a variety of related careers;
vocational education trains for
specific skills for a specific job.

(Handout - definition of terms)
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Sidney Marland of the Office of
Education broucht to public attention
the career education movement. Career
education begins with career awareness;
then moves to career orientation
and exploration. Specific training
then follows. Retraining is also
included.

Two of the most recant outstanding
federal laws pertaining to occupa-
tional education are the Vocational
Act of 1963 and the Vocational Amend-
ments of 1968.

7. Occupational Education is divided
into 7 areas:

8.
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1. Vocational Agriculture
2. Office and Business Education
3. Trade and Industrial Education
4. Vocational Home Economics
5. Technical Education.
6. Distributive Education
7. Health Occupations Education

t

This slide series introduces the concept:
of carrer, vocational and occupational
education and provides an overview
of occupational home economics.

3.
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The 1963 Vocational Act defined the
dual role of Home Economics as coal-

e.e traditional training for
homemaking with training for occupa-
tional home economics related careers

The three currently recognized pur-
poses of Home Economics education are to:'

1. Contribute to the individual for
home and i2mily life.

2. Prepare students for employment
in occupations requiring Home
Economics skills.

3. Motivate and recruit college
bound students for professional
careers in Home Economics.

Part F of the 1968 Vocational Amend-
ments is entitled Consumer and Home-
making Education. Provisions are
made for money for home economics re-
lated occupations programs, state
programs, curriculum development,
teacher education and research. In-
creased emphasis was placed on the dual
role of Home Economics.

`r'

Consumer education was identified in
Part F as a necessary part of occupa-
tional Home Economics programs. Con-
sumer and Homemaking Education is now a
widely used title for such programs.
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H.E.R.O. means Home Economics Related
Occupations. The term refers to
occupational Home Economics classes
serving both men and women.

Also, HERO is today a part of FHA.
HERO-FHA is the youth organization
for students who are _involve in or
interested in Home Economics Related
Occupations.

Occupational Home Economics programs
can be established at any level of
education and in programs for those
with special needs. Occupations
requiring a college degree are con-
sidered professional careers; HERO
deals mainly with preparation of persons
for entry level and pre-professional
careers and retraining opportunities.

Occupational programs are most often
based on the cluster concept. Careers
saving commonalities are placed in a
cluster or job family. By training
for a career cluster the student is
prepared for a broad range of job
opportunties.
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The next 5 slides depict actual occupa-
tions programs in Kansas. HE RC pro-
grams are commonly classified into the
following areas:

(17) Child Care Services
(18) Food Services
(19) Clothing Services
(20) Housing and Home Furnishing

Services
(21) Community Services

This chart lists the general steps to
follow in setting up a HERO program.

(Also a i-ndout - chart on slide)

The initial step in any program planning
is the establishment of the need. A
community survey reveals needs, inter-
ests, attitudes, and possibilities for
occupational work stations. Analysis
of job tasks can be done in conjunction
with the survey or later when actual
stations are established.

Advisory committees set up for occupa-
tional programs usually have from 5 to
7 members. Former Home Economics stud-
ents, homemakers, Home Economics related
business representatives, the occupation-
al students parents, and other interested
persons may serve as members. In addi-
tion to advise the committee can help
gather materials, obtain informatictn
needed, and carry out public relat:ons
programs.

rf

v.

1
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Objectives make clear to all involved,
the purpose of the planned activities
and of the total program. Objectives
should be stated in terms of the de-
sired behavioral change in the student.

PublioPelations programs help provide
community support necessary for a pro-
gram to function effectively.

(Alco a - chart on slide)

Curriculum guides, state and federal
government materials, related journals,
and commerically published materials
are examples of helpful sources of
information.

A teacher needs to utilize a variety
of materials in planning and teaching
occupational programs.

t
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The teacher needs to work closely with
the school administration at all stages
of an occupational program development
and implementation to help assure sup-
port and success of the program.

Federal labor laws limit actual work
experience to youth 16 years of age or
over Such laws need to be carefully
considered in program planning.

Identification of training stations at
local businesses and job analysis of
the tasks the job involves is done after
the initial plans are begun.

Occupational programs require many
types of forms. Forms are needed to
record work experience for parents ap-
proval for contact with cooperating
businesses, for evaluation and for
required state department information.
Letters of appreciation and training
certificates are also utilized.
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Forms to evaluate the student should
be formulated prior to the imlemen-
tation of a program. The objectives
of the program need to be evaluated cu
well as the individual students ',Progress.
Placement and follow ur, records help
in program evaluation.

The next few slides show examples of
actual HERO programs in action.
(Separate page describing slides used
here)

The periodicals shown are examples of
helpful sources of information avail-
able to you on occupational education.

he Illinois Teacher provides excellent
.rticles and useful ideas related to
IIERO programs.
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The future is always a question. Pre-
sent trends indicate that career edu-
cation will become an imzortant part
of the educational system. Continued
changes in the role of the w:7:-an and
changing family life patterns will
continue to influence HERO progams.

Although HERO currently serves mainly
women trends show more men are becoming
involved in HERO.

Elizabeth Koontz of the Department of
Labor, Women's Bureau has stated that
occupational education is woman's main
tool to improvement. Elizabeth
Simpson, well known Home Economist,
states that Home Economics is an ex-
cellent vehicle for the needed occupa-
tional education of women.



slide

Terns Defined

CAREER EDUCATION- -a recently developed term refering to the lifelong

process of education' related to the world of work. It encompasses

the total picture from career awareness to career orientation and

exploration, to career training. Of the three terms this term is the

broadest, the other two are a part of the total career education system.

OCCUPATIONAL EDUCATION--involves orientation and exploration to the

world of work and work habits. Training is provided in a cluster

of related jobs.

VOCATIONAL EDUCATION--when used in this sense deals with specific

training for specific jobs.

Vocational and Occupational education are frequently used interchange-

ably in a "loose sense". Vocational education frequently is used to

refer to any educatin which prepares people for a career.
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1. Establi:h a nc-d. Boc:11c local e::-)73T-Ient
security o'f7ce. Thy
the connunity. annrov.11 t%

2. Organize a local f,d,:isory co:L:ittees. Set tentative objectives.

3. Do a comnanity survey and job analysis

4. Begin and continue a relati ns orogram incl. 16ing
publicity abo-,zt th-3 ')roposod program

5. Develop a elm., Loo at materials avoilable, Visit
other progi,a_)s, 7ather :,,aterials to vse, sot tcntaLive
Plans and schedules. final adminstra ion a:r=yroval.

6. Determine student selection and interests. Do this as a
part of number 5.

7. Determine final materials and faciliti.es needed. TI.is
happens as the final step of part 5.

8. Determine the instructor if she is not tbe 3fle Planning
the program. This is '3u7',;ested to be clone at several
points but it woul( be most helpflu if the instructor
could be in on as much of the n.lan,lin; as possible if
she is no'c the on; wie is directing plannin:.

9. Plan work experience and thr neede: training stations.

10.Select the forms to be used.

11.Plan for evalua',;ion. Initial steps for this trill be considered
during step 5.

12. Implement the program . Plan for continous updating and
improvements.

.
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PUBLICITY CAP.T1

MEDIA OF PLELICITY
beiece
school
open:Inc

At
school
cercl

X

Lacfl :.,nca

SC723- f..:rri:

4-..,:r
.
"__r .

rAil er.o

of
school

Newspaper article. X X

School publication X

School assembly proprE.r: X

Talks to civic clubs

Future Horrema'Ker activities
Talk to Parent-
Teacher groups
Interpret prograla to ho(r,e-

making teachers and students X .

School exhibits and posters .

XSchool _public address system

Free radio and television tiwe

Section in school yearbook X

Letters to stud, nts and parents

Employer-emoloyee bancuet X

Letters of appreciation
to emiloyers and parents
Appreciation certificates
to employers X

Pictures

Figure 40

I Adapted 1,-)m In(,ustrial Cooperntive Trainin(I.Hapdboo!:. College Station,
lexas. Texas A & N University. flay, 1968. p. 104.



VT 016 758
GUIDELIES ACE,;CY EvALL or

EQUAL EmPLY's'E eT OFP:Rio%ITY 1)6F(45.

CIVIL SERVICE
MF AvAILA:.3LE I s vTERIC SET.

SUPERINTEND ET Lir L3CTE",JTS, J.S. DOVERNT
PRINTING D.C. Eti4j2
(0's0) -0013, 1.20)
Rob DATE JAN7

DESCRIPTORS *PAMPHLETS; *EVALUATI:N
mc-THDJS: EMPLOYMENT SERVICES; *AGENCY ROLE;
*(;CIDELINES
IDENTIFIERS LEO; EQUAL EmPLJYMENT
OPPORTUNITY; ADMINISTRATIVE AGENCIES; *SELF
EVALUATION

ABSTRACT THIS PAMPHLET, CONTAINING INTERNAL
EVALUATION GUIDELINr:S, AS DESIGNED TO HELP
AGENCIES EVALLTE THEIR INDIVUAAL EQUAL
EMPLOYmENT OPPORTUNITY (EEO) PROGRAMS FOR
PRODUCTIVITY AND mANAGEmENT EFrEDTIVEN:SS.
THE INFORMATION PRESENTED IS bASED ON 4LREADY
FORMoLATED GOVERNMENTAL POLICIES CONCERNING
EQUAL EMPLoYmENT OPPORTUNITY. USE OF THESE
EVALUATION GvII)ELINES IS OPTIONAL; HOWEVER,
EACH AGENCY MUST DEVELOP SOME SYS'7'Em FOR
PERIODICALLY REVIEwING ITS POLICIES AND
PROGRAMS TO ASSESS THEIR EFFECTIVENESS, THE
CONTENT COVERED INCLUDE: (1) INTRODUCTION,
(2) EVALUATION OBJECTIVES (3) APPROACHES TO
EEO EVA;,UAlION, (4) EEO PROBLEM
IDENTIFICATIONSOLUTION PROCESS MODEL, (5)
SPECIAL EMPHASIS AREAS, AND (6) EVALUATION
METHODS. (SN)



w
r
i

t-4,

te:i



DEPARTMENT OF Hit TH.
EDUCATION & WELFAki
OFFICE OF EDUCATION-:s 1-,A5 SEEN PE,PC

0..!".1E3 E....ACTL,' AS PESE),"ED
THE PERSON OR OR.S.AN.ZATON
IN,T.NG IT POINTS Di- .IEA DR 0,\.

S S . 4Tf D DO NOT 'NECESSAR...,
REP!,,ESEN. (Iv 31E 3F
CA' JON.

-------,.

Guidelines
for

Agency Internal Evaluation of
Equal Emph nent Opportunity
Programs

Personne Management Series No. 24

January 1972

4125



For vale by the Superintendent of Documents, U.S. Government Printing ')Mee
Washington, D.C. 20402 Price 20 cents

Stock Number 0000-0013



Contents

I. Introduction
Pa;%

1

II. Evaluation Objectives

III. Approaches to EEO Evaluation..

IV. EEO Problem Identification Solution Process Niodel 9

V. Special Emphasis Areas 1:i

VI. Evaluation Methods 1 7

iii

4127



I. Introduction
This pamphlet contains internal evaluation guidelines designed to

help agencies evaluate their own EEO programs. These guidelines reflect
the new direction in equal employment opportunity called for by Execu-
tive Order 11478 and by the memorandum for heads of departments and
agencies, subject : Equal -employment Opportunity, both documents
issued by President Nixon on August 8, 1969. The President's memo-
randum also endorsed a report to the President from the U.S. Civil
Service Commission, subject : Equal Employment Opportunity in the
Federal Service, which contains more detail on the new direction.

The policy and position of the Federal Government on equal employ-
ment opportunity without regard to race, color, religion, sex, or national
origin is further explained in chapter 713 of the Federal Personnel
Manual and has been clearly and strongly asserted in many documents
and issuances. This pamphlet is not intended to recapitulate or expand
the program position presented in those documents. It is meant to
focus agency attention on agency use of evaluation as a necessary step
in determining whether decisions are being carried out as intended and
whether the agency is meeting its EEO objectives.

These guidelines present basic information on the thrust and methods
of program evaluation and are structured in the following manner:

First, general evaluation guidelines are given. Next, an explanation is
given of evaluation objectives followed by approaches to achieve these
objectives. Then, an EEO problem identification-solution process model
is pictorially presented to aid the evaluator in understanding the inter-
actions in EEO problem identification and solution.

Next, attention is directed toward two special interest program areas
equal employment opportunity for women and equal employment
opportunity for Spanish-speaking Americans. Finally, evaluation methods
are suggested to accomplish internal evaluation.

Use of the evaluation guidelines is optional. Their issuance does not
mean that each agency and installation must have a centralized survey
system. Nor does it mean that each item in the guidelines must be used
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in an agency's system. Every agency must, however, have some system
for periodically reviewing its EEO policies and program to determine the
agency's effectiveness at all management levels in its continuing affirma-
tive program. Furthermore, agencies should assure that these evaluation
principles are made a part of their EEO program. Additionally, h is
desirable to coordinate agency EEO program evaluations with ongoing or
planned internal evaluations of other personnel management program
areas, since EEO is a part of general managerial activity.

2



II. Evaluation Objectives
The major objectives of EEO evaluation arc to assess the effectiveness of

management in identifying the factors and problems bearing on equal
employment opportunity, and developing and implementing action pro-
grams to meet and overcome obstacles to full equality of opportunity.
Another objective is to provide agency management with any needed
recommendations or directions for remedial action. Further, the evalua-
tion process must include followup to assure that action is taken on
recommendations and directions.

3
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III. Approaches to EEO Evaluation
Results-Orientation

The evaluation should be directed at results, not only efforts. In
some situations the agency may have done an excellent job in identifying
its EEO problems and it may be making great efforts to solve these
problems. Further, the action plan, which is a vehicle for reaching the
agency's EEO goals, may appear to be what is exactly needed to reach
these goals. However, there may not be any evidence of results, which
are the ultimate measure of program success or failure. This does
not mean that consideration is not to be given for efforts taken to
advance the program. The evaluation should not lose sight of such
factors as reductions in force and hiring freezes. In the latter situations,
consideration should be given for efforts which will generate future
benefits. Thus, in using the results-oriented approach, there is also a
need to take into account the potential for results.

Problem Solution
The evaluation should focus attention on problem identification and

solution rather than problem identification and recommendations alone.
This may be achieved best in a consultative environment, i.e., evalu-
ators and managers jointly diagnosing problems and preparing action
plans leading to solution. The involvement of line managers increases
the success of the evaluation since it insures that the evaluation is
realistic and the findings implemented.

Motivation for Improvement
After pursuing problem causes and aiding management in develop-

ing a plan of action for solving those problems, the evaluator should
assure that there is agency motivation for improvement and that there
is a willingness to follow through on problem resolution. Some sug-
gestions for assuring that there is motivation for improvement include:
Closely integrating EEO with general management and services so that

the impact of managerial activities and decisions on EEO can be
readily identified.

Establishing priorities in the action plan so that those problems
which block fulfillment of the organization's goals the most are
highlighted.

450-527 O-72--------2 15



Including the greatest possible involvement of line managers to ensure
that the findings are realistic and that they are imple .ented.

Following through on the agency's adherence to the action plan to
determine whether there is observable improvement.

Managerial Support and Leadership
The evaluation should assess managerial support and leadership for

the program. The involvement and commitment of management offi-
cials is absolutely essential for the success of the program since they have
the responsibility of leadership. Program success will depend considerably
on the acceptance, understanding, determination, and positive direction
given by managers, supervisors, and program staff personnel. Associated
with managerial support and leadership is the system established by each
agency to evaluate supervisory performance in the EEO area. Assessment
should be made of the agency EEO performance evaluation system and
the results therefrom. Such evaluations can be invaluable in determining
the relative commitment of the several managerial levels, and in some
cases, individuals.

Effectiveness of Key EEO Officids
The evaluation should assess the effectiveness of key EEO officials, such

as the director of equal employment opportunity, EEO officers and
deputies, and EEO counselors. Inquiry should be made into their qualifi-
cations, training, attitudes, methods, effectiveness, and commitment.
Evaluators should also give close attention to available indications of
employee attitudes toward the trust, acceptance, interest, availabili,y,
sensitivity, responsiveness, and effectiveness of these officials.

Another factor which sometimes affects the effectiveness of key EEO
officials is the organizational location of these officials. While evaluators
should not have preconceived ideas of where EEO officers and counselors
should be located in the organization, many agencies have found it
impracticable or less effective to utilize supervisors and personnel office
employees in these positions because of their frequent involvement
either incidentally or as initiatorsin the kinds of personnel actions and
practices which give rise to EEO complaints. However, each situation
depends on the individual employee and his working enviromnent.

The above traits, and sometimes the organizational location, have a
critical bearing on the success or failure of these officials. The evaluation
may provide a basis for suggestions for better organizational location
of officials or recommendations to management regarding selection,
retention, and further training.

6
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Relation of EEO Program to Mission Accomplishment
The evaluation should relate EEO program aspects to what most

managers conceivk, as their primary concern as managers--mission
accomplishment. A major problem is that EEO, and other special emphasis
programs, are considered to be unrelated to accomplishing the agency's
mission objective when in fact they are a part of the agency's mission.

When the manager does not understand the importance of these
special enipliasis programs, the evaluator must impress upon him that he
is a public manager in a public. organization and that his mission includes
full :support and achievement of results on public policy issues. Further-
more, the evaluator should relate EEO program aspects to operational
personnel management problems, especially if there is significant impair-
ment of mission accomplishment. Here. the. evaluator should aid the
ma lager in seeing- that EEO Is good personnel management and that his
involvement in EEO will contribute, in a positive way, toward solving or
alleviating some of his operational personnel management problems
such as staffing, utilization of the work force, development, and position
management.

Quantitative Employment Goals and Timetables
In a memorandum from the Chairman of the Civil Service Commis-

sion to heads of departments and ,agencies, dated May 11, 1971, subject:
Use of Employment Goals and Timetables in Agency Equal Employment
Opportunity Programs, the Commission discussed the appropriate use
of goals as a means of achieving managerial action toward equal employ-
ment opportunity and the assurance that goals are not construed as
employment quotas by race, color, ethnic origin, or sex, which would, in
effect, constitute a violation of basic merit principles. Evaluators should
become familiar with and fully understand Commission policy in this
arca and if merit system violations are noted, should bring them to top
management's attention for corrective action. If the manager has estab-
lished quantitative goals, the evaluator should examine them to determine
if they are reasonable, realistic, and obtainable. If the goals are not
reasonable, realistic, or obtainable, the evaluator has a responsibility to
help the manager think through to how the goals were developed and
what adjustments may be needed. Not every organization should or
needs to establish quantitative gc,,,k. If, however, the manager has not
established quantitative goals, but the evaluator in his judgment believes
that the program would benefit from their establishment, then the evalu-
ator should recommend the use of goals (without recommending what
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they should be along with other needed actions to improve the EEO
program.

Major Program Action Elements in Executive Order 11478
The evaluation should include an assessment of how agency efforts

are directed toward the following major program action elements in
Executive Order 11478.
Assignment of resources

To what extent have sufficient resources been assigned and organized
to administer and carry out the program in an effective manner?
Recruitment activities

To what extent have recruitment efforts been designed to reach all
:sources of job candidates, with special emphasis on the identification and
development of sources of minority group members and women for
positions in which few are now employed?

Utilization of skills
To what extent are employees with underutilized skills being sys-

tematically identified in the work force and ch,nneled into available job
opportunities both within and outside the installation?
Upward mobility

To what extent are opportunities being made available to employees
for enhancement of skills, performance at their highest potential, and
advancement in accordance with their capabilities?

Assurance of supervisory and management understanding and support
To what extent do communications, training, incentives, and per-

formance evaluation actually motivate supervisory and management
efforts to achieve program objectives?

Participation in community efforts to improve conditions which affect
employability
To what extent does the installation initiate, support, and cooperate

with community efforts to eliminate long- and short-range barriers to
equal employment opportunity?

Resolution of complaints
To what extent are discrimination complaints promptly, fairly, and

impartially processed with special emphasis on informal resolution
through equal opportunity counseling?

Special programs for the disadvantaged
To what extent is there participation in Summer Aid, NYC, Work-

Study, WINS and other economic opportunity programs?

8
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IV. EEO Problem Identification
Solution Process Model

The evaluation effort, as explained in part HI, should be centered on
results and the progress being made in EEO. Since results depend on
the effectiveness of the program, an assessment should be made of man-
agement's effectiveness in analyzing the factors and problems bearing
on equal employment opportunity, and planning and implementing an
action program designed to solve those problems and achieve equal
opportunity for all employees and applicants. In order to aid the evaluator
in assessing the interrelationships of the problem identification and
problem solution process, an EEO problem identification-solution process
model has been developed.

The model presents a frame of reference for the problem identification
and solution process as it applies to EEO. It is a conceptual framework
which conveys a way of thinking about identifying problems and alterna-
tive solutions, making choices, setting priorities, mobilizing resources,
and evaluating results. The model is not a checklist of items to
be studied and analyzed during surveys. Its purpose is to increase the
evaluator's understanding and use of the problem-solving process and to
examine the effectiveness of managers, supervisors, and staff involved in
that process. The model applies to all agency levelsdepartmental,
bureau, region, field, and the organizational unit.

The EEO problem identification-solution process ideally operates in
this circular pattern:

9



Federal Policy

What: Directives, regulations
Who: President, Congress, CSC, agency

Evaluation-Problem Identification

What: Analysis, planning, leadership, evaluation
Who: Top management, evaluators

Problem- Solution

What: Affirmative action plan composed of goals, priorities,
resources, responsibilities

Who: Managers, supervisors, program staff

Agency Internal and External Environments

What: Climate, problems, trends
Who: Employees, community

Federal policy step

Does top management understand and accept broad EEO policy and
specific responsibilities?

Has this policy been communicated downward in the organization and
out to the field?

Problem identification step

Top management should list all short- and long-term EEO problems
that management perceives it faces, determine solutions, and allocate
resources on a priority basis.

Does top management begin with an identification of real organiza-
tional and community EEO problems?

10
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Is the review of problems a continuous process or is it only done on a
formal periodic basis?

In identifying problems, is consideration given to new and existing
Federal and departmental policy which must be carried out?

Are alternatives identified for problem solution and real decisions
made on what is to be done?

After deciding what can or cannot be done, is a plan of action developed
to solve priority problems?

Does top management carry out its responsibility of setting and achiev-
ing goals, developing policies, and coordinating activities?

Is planning adequate and timely?
Does top management seek the views of minority group members and

women in planning, development, coo- dination, and evaluation?

Problem solution stepthe action plan
Top management should develop an affirmative action plan composed

of goals, priorities, resources, and responsibilities to solve specific
problems.

The EEO action plan should not merely contain philosophic concepts
or policy declarations but should be a living document based on a mean-
ingful assessment of real problems and identification of positive programs
to tackle those problems. Review and evaluation of the action plan will
reveal not only those areas which management has identified as problem
areas but also what management is doing to improve those areas.
Although evaluators will assess the use made of the plan and tailor
criticism to individual agency needs and inadequacies, they should be
careful to avoid placing too much emphasis on the formal plan and not
enough on action and results
Is there an effort to make the plan appropriate and relevant to the

identified problems?
Does the plan devote sufficient human and other resources to

accomplish the goals?
Is there evidence that the plans are brought up to date and changed

to coincide with current needs and new problems as they emerge? Are
the plans viewed as flexible guides for accomplishing the job or as
constraining documents which must be followed literally?

Is the emphasis on equality of opportunity for women extensive and
intensive enough? Although there usually is no need for separate action
plans for specific ethnic groups, does the plan include items which
deal with the special problems of specific ethnic groups (e.g efforts
to overcome the language barrier of. Spanish-speaking people)?

11
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Does the plan provide for guidance and direction at all levels? Does it
have adequate provision for staff support services (e.g.. planning
coordination, evaluation, and research ) ? Does it provide for continuing
feedback and analysis?

Does the action plan list projects, in a priority order, which the agency
hopes to accomplish within a given time frame? Are there compliance
provisions to assure that goals and target dates arc met?

--How effectiVe are the people involved (managers, supervisors, pro-
gram staff) ?

Do they carry out established policy?

Do they collect and analyze data and assist top managers in making
policy?

Do they ask and answer questions which are relevant to the problems?
Are they alert to EEO problems in the organization and the com-
munity and do they bring them to the attention of top managers?

Application of program to agency environments
Here is where effective performance is directed toward positive change

in both the organizational and community environments of the agency.
Here is where managers. supervisors, and program staff carry out
responsibilities for action plan items (recruitment, special programs for
the disadvantaged, complaints, etc.). Here is where the manager must
have strong follow-through to assure that results are being achieved. The
environments, it turn, determine the EEO problems and should be con-
sidered during problem identification and evaluation.

Evaluationproblem identification step
Top management should place heavy emphasis on evaluation as an

in'cgral part of the process. Although evaluation has been placed at the
end of the model, it should not be restricted to the end of the process. It
actually begins with the identification of problems and is critical in the
establishment of goals and in planning strategy.
Are periodic, reports required on activities?
--Does evaluation attempt to assess results of past actions, trends,

appropriateness of goals and objectives, relevance of solutions to prob-
lems, and adequacy of the plan of action? Are adjustments made as
needed?

Does evaluation lead to followup; feedback to managers, supervisors,
and program staff; modification of action plan; realignment and
reallocation of resources; recognition for achievements, disciplinary
action for discriminatory acts?
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V. Special Emphasis Areas
The following areas art not highlighted for preferential treatment. Nor

are they considered as being divisive of the total EEO program. They are
singled out for special emphasis because of problems peculiar to these
areas.

Equal Employment Opportunity for Women
The Federal Women's Program is now an integral part of the total

strengthened EEO program. This does not mean that it is being de-
emphasized. It was made a part of the EEO program because it is believed
that equal employment opportunity for women can be best assured by
integrating it with the agency's overall EEo program. It is still the
responsibility of the agency head to provide the same leadership to the
agency's program for assuring equal opportunity for women as he pro-
vides for persons of different racial, religious, and national backgrounds.

There are unique concerns involving equal opportunity for women
which require special attention. Evaluation has a vital role in the overall
drive to get further action and progress. Evaluators should assess the
understanding, support, and leadership for equal employment oppor-
tunity for women at all managerial and supervisory levels. While the
Federal Women's Program should be closely coordinated with the overall
coverage of the EEO program, evaluation should locus on the specific
factors and circumstances affecting employment opportunity for women.

Are women at the college and high school levels given guidance on
occupational opportunities and related educational requirements?

Are achievements of women publicized to the community to provide
incentives to other womem?

Has there been adequate counseling and information on Federal job
opportunities for trained women?

Has the agency developed job designs and employment practices which
will aid in the employment and advancement of women such as part-
time employment and liberal maternity leave?

Does managerial and supervisory training relate the utilization of
women to the attainment of agency objectives and solution of man-

problems?
13
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Arc efforts made to advance the careers of women in dead-end
positions? Is career counseling available?

Has the agency reviewed its job structure and management practices
to identify any organizational or occupational areas where traditional
thinking limits the utilization or progression of women (e.g., apprentice
training, skilled trades, technicians )?

--Arc women afforded opportunities for top-level positions through
training, job rotation, and special assignments?

--Are there job patterns or other conditions which create barriers to the
employment and advancement of women?

Equal Employment Opportunity for Spanish-Speaking Americans
On November 5, 1970. the President announced the initiation b the

Civil Service Commission of a 16-point program to assist Spanish-speak-
ing Arnc:ican citizens who are interested in joining the Federal civilian
service. Below arc unique concerns based on the 16-point program, involv-
ing equal opportunity for Spanish-speaking persons, which requ;re special
evaluation attention.

Is there an intensified drive to recruit Spanish-surnamed persons,
particularly for identified public contact positions, in areas of heavy
Spanish-speaking population (in addition to Southwestern cities and
States, such cities and States as Chicago, New York, Detroit, Florida,
etc.)?

Do recruitment teams include Spanish-speaking persons, particularly
at colleges with heavy Spanish-speaking enrollments?

Have efforts been made to recruit for the Cooperative Education Pro-
gram at colleges with significant numbers of Spanish-speaking students
to permit entry from FSEE registers without the necessity of written
examination?

Is the agency aware of the availability of selective placement on a
bilingual basis so that Spanish-speaking persons may be reached for
appointment to positions dealing with the Spanish-surnamed
population?

Does the agency work with high schools in Spanish-speaking areas to
make known job opportunities in the Federal Government and to
counsel and to encourage students to stay in school?

Has the agency hired for summer employment high school and college
teachers from schools serving Spanish-speaking students to give them
an understanding of the Federal Government which they can relate to
students?

14

4140



Have special efforts been made to inform Spanish-surnamed veterans
of the availability of noncompetitive appointments for Vietnam era
veterans?

Do EEO action plans include action items for the problems of the
Spanish-surnamed population?

Is there management understanding of the special problems of the
Spanish-speaking?

Do training programs on EEO include the problems of the Spanish-
speaking population?

Are the needs of the Spanish-speaking considered in planning upward
mobility programs?

Are there any Spanish-surnamed persons on the EEO program staff?
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VI. Evaluation Methods
The desirability of using line managers as an important part of the

evaluation process and of blending the EEO program evaluation with
planned internal evaluation of other personnel management program
areas has already been pointed out in the preceding text. Agencies are
encouraged to use these approaches when their use will permit separate
consideration of EEO factors and will contribute to effective evaluation of
the total EEO program.

Agencies must view each program goal, plan, action, and followup, as
well as related employment and personnel policies and practices as
subjects for searching inquiry and evaluation ; EEO principles are appli-
cable to all personnel management areas. The review, analysis, and
evaluation must be of sufficient depth and detail to assure management
that all program areas reviewed are:

In line with all merit system principles;

Carried out in full accord with public policy so that all minority group
members, women, economically disadvantaged persons, or members of
other groups in which membership holds potential for any form of
employment discrimination are given true equality of opportunity in
employment.

Management should be alert to the need for keeping internal evalua-
tion efforts current. Specifically:

Management should be aware of changes in the program or in opera-
tions (new requirements, employment decreases, job realignments,
etc.)

Subordinate level reports should keep top management aware of EEO

developments, problems, and advancement.

Evaluation should be timely to permit early attention, restudy, further
reports, change in approach, or corrective actions as needed.

Information on program results should be current with provision for
effective followup.
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The choice and use of one or a combination of analysir methods
follow careful determination of which approach will best meet t' spec

needs and circumstances. Possible methods include:

Onsite visits by management and program staff.
Special task force for overall or specific area review.
Program committees with continuing review and report responsibility.
Written reports by subordinate levels.
- Periodic review and analysis of statistical studies.

Periodic review of the adequacy of the EEO complaint process.
Continuing review of personnel programs (recruitment, promotion,

training, etc.) and related actions ( information to employees, details,
etc. )..

Interviews with employees, supervisors, and management.
Administration of voluntary questionnaires to sample of workforce.
Assessment of results of employee EEO committee activities.

Review of contributions from community sources ( civic organizations,
minority groups and leaders, women's organizations, other special
interest groups, local government employment offices, etc. ) .
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U. S. DEPARTMENT OF LABOR
OFFICE OF THE SECRETARY

WASHINGTON

Employers:

On December 29, 1970, the President signed into law the Williams-
Steiger Occupational Safety and Health Act of 1970, which became effective
April 28, 1971. The purpose of this landmark legislation is to assure
safe and healthful working conditions for the nation's wage earners.

The law provides that each employer has the basic duty to furnish
his employees employment and a place of employment which are free from
recognized hazards that are causing or are likely to cause death or serious
physical harm.

Although this duty is one which employers have long accepted as a
moral obligation inherent in the conduct of their business, the Williams-
Steiger Act places specific responsibilities on each employer and subjects
him to penalties if he fails to discharge them.

It is important that each employer be aware of these specific re-
sponsibilities. We urge you to review the contents of this booklet that
you may know and respond to your obligations under this new Act. Included
are a guide to the provisions of the Act, regulations and forms for injury
and illness records to be kept from July 1 on, and a poster which must be
prominently displayed in your establishment.

Safe and healthful working conditions are a goal worthy of the best
efforts of employers, employees and all levels of government. This new
law confirms the Federal commitment to this goal and we are ready to do
our part. I am confident that the American business community fully
shares in this commitment and will also work actively to provide safe and
healthful employment to employees.

Secretary ofd&41"



INTRODUCTION

This booklet contains important information regarding the recordkeeping responsibilities of employers under
the Williams-Steiger Occupational Safety and Health Act of 1970.

Beginning July 1, 1971 every employer who is covered under this Act must keep occupational injury and illness
records for his employees in the establishment at which his employees usually report to work.

Every employer must maintain in each establishment :

a log of recordable occupational injuries and illnesses, and

supplementary records of each occupational injury or illness.

Every employer must keep the records up to date, have them available to government representatives, and post
a summary of all occupational injuries and illnesses at the conclusion of the calendar year. In addition, employ-
ers must report to the Secretary of Labor within 48 hours each accident or health hazard that results in one or
more fatalities or hospitalization of five or more employees.

The forms necessary to keep these records are contained in this booklet. Instructions for completing the forms
are printed on the back of each form. Additional forms are available from the regional offices of the Bureau of
Labor Statistics or the Occupational Safety and Health Administration. Their addresses are printed on the inside
of the back cover. Request forms are available on the last page in this booklet.

Posting Requirement: The law requires that employees be informed of the job safety and health protection
provided under the Act. The centerfold of this booklet is a poster which must be posted in a prominent place in
the establishment to which the employees usually report to work. The poster briefly states the intent and coverage
of the Act and the responsibilities of employers and employees to maintain safe and healthful working conditions.

Exclusions: Employers whose employees' occupational injuries and illnesses are required to be recorded under
the following Federal Statutes:

(I) Federal Coal Mine Health and Safety Act (30 U.S.C. 821) (a) and (b) ;
and

(2) Federal Metal and Nonmetallic Mine Safety Act (30 U.S.C. 732)
are not required to comply with the recordkeeping requirements under the Occupational Safety and Health Act
(OSHA), to the extent that so complying would result in duplicating information.

Section 24 of the Occupational Safety and Health Act provides for a broad statistical program which extends
even to employers to whom the Act's enforcement provisions do not apply. Therefore, the fact that an employer
must comply with the recordkeeping and reporting provisions under OSHA does not necessarily mean that he
would be subject to the enforcement provisions of OSHA.

Additional information about the responsibilities of employers and employees under the Occupational Safety
and Health Act can be found in the summary of the Act, which follows.
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A HANDY REFERENCE GUIDE TO THE WILLIAMS-STEIGER

OCCUPATIONAL SAFETY AND HEALTH ACT OF 1970

PURPOSE OF THE LAW
The deelari.d Congressional purpose and policy

of Ihe -to -10 ,. c- as pes,iiile every Nq o rk -

,,Ig man and woman in the Nation safe and health-
ful working conditions and to preserve our human
resources."

COVERAGE

The provisions of the law apply to every employer
engaged in a business affecting commerce who has
employees. The law applies in all 50 States, the Dis-
trict of Columbia, Puerto Rico, the Virgin Islands,
American Samoa, Guam, the Trust Territory of the
Pacific Islands, Wake Island, the Outer Continental
Shelf Lands, Johnston Island, and the Canal Zone.
Federal, State and local government employees are
specifically excluded from coverage, but they may be
covered by equally effective requirements. See Section
19 for programs covering Federal employees and
Section 18(c) (6) for potential coverage of State and
local government employees.

In addition, the Act specifically provides that its
terms shall not apply to working conditions pro-
tected under other Federal occupational safety and
health laws (such as those under the Federal Coal
Mine Health and Safety Act; and under the Atomic
Energy Act of 1954, as amended, including State
agreements under that Act).

DUTIES OF EMPLOYERS AND EMPLOYEES

Each employer under the Act has the general duty
to furnish each of his employees employment and
places of employment, free from recognized hazards
causing, or likely to cause, death or serious physical
harm; and the employer has the specific duty of com-
plying with safety and health standards promulgated
under the Act. Each employee has the duty to com-
ply with these safety and health standards, and all
rules, regulations, and orders issued pursuant to the
Act which are applicable to his own actions and
conduct.

The Act takes effect on April 28, 1971.

ADMINISTRATION

Administration and enforcement of the Act are
vested primarily in the Secretary of Labor and in a

new agency. The Occupational Safety and Health
Review Commission, a quasi judicial board of tioe
members appointed by the President. Research and
related functions are vested in the Secretary of
Health. Education and Welfare whose functions will,
for the most part, be carried out by the new National
Institute for Occupational Safety anc Health estab-
lished within HEW.

The Secretary of Labor is -responsible for both pro-
mulgating and enforcing joL safety and health stand-
ards. Occupational safety awn health inspections will
be made by inspectors located in offices to be estab-
lished in many communities throughout the country.

OCCUPATIONAL SAFETY AND
HEALTH STANDARDS

In general, job safety and health standards con-
sist of rules for avoidance of hazards which have
been proven by research and exre, Hence to be harm-
ful to personal safety and health. They constitute an
extensive compilation of wisdonn which sometimes
applies to all employees. An example of this would
be fire protection standards. A peat many standards,
however, apply only to workers wank engaged in speci-
fic types of worksuch as handling compressed gases.

Two of the many thousands of occupational safety
and health standards are listed here to familiarize
covered employers and employees with the form of
such standards:

One typical standard.Aisles and passageways
shall be kept clear and in good repair, with no
obstruction across or in aisles that could create
a hazard.
Another typical standard.In any operations such
as chipping, caulking, drilling, riveting, grinding,
and pouring babbit metal, in which the eye hazard
of flying particles, molten metal, or liquid
chemical exists, employees shall be protected
by suitable face shields or goggles . . . .

It is the obligation of all employers and employees
to familiarize themselves with those standards which
apply to them and to observe at all times.

The Act authorizes the Secre. of Labor until April
28. 1973, to promulgate as I vational safety and
health standards any existing 1 eral Standards (such



as those presently applying to Federal contractors
under the Walsh-Healey Act) or an national con-
sensus standards (such as those issued by the Na-
tional Fire Protection Association) . He may do this
without compl, ,, rule.oilking requirements

the Adn, acedure
In addition, the Secretary of Lair may, upon the

basis of information submitted by the Secretary of
Health, Education and Welfare, adv,-isGry committees
and others, revise, modify or rv,),...e existing stand-
ards as well as promulgate new The promulga-
tion of standards under this sectiii, the Aict must
be done under the procedures set in the section
itself, including varions time lir:Lula: ,,ns, and also
under the procedures of the Adminisative Procedure
Act. Any person adversely affected a standard
issued by the Secretary may challenge its validity by
petitioning the United States Court of Appeals within
60 days after its promulgati, Unless otherwise
ordered by the Court, filing sue:; .2-tition does not
operate as a stay of the standard -

Also, the Act provides for the establishment of
emergency temporary standards, effective immediately
upon publication in the Federal Rtegister, where it is
found that employees are exposei grave danger.
The Act also contains provision r-ixr standards which
may require:

That no employee dealing witch toxic materials or
harmful physical agents will suffer material im-
pairment ad health or functional capacity, even if
such employee has regular exposure to the hazard
dealt with by such standard 5r the period of his
working life.
Development and prescription of labels or other
appropriate forms of warninx-... so that employees
are made aware of all hazardr to which they are
exposed.
Prescription of suitable protective equipment.
Monitoring or measuring employee exposure to
hazards at such locations and intervals and in
such manner as may be necessary for the protec-
tion of employees.
Prescription of the type and frequency of medical
examinations or other tests far employees exposed
to health hazards. At the request of an employee,
the examination or test result, shalli be furnished
to his physician.
The Secretary, after a hearing ot;. an employer ap-

plication therefor, is authorized tit grrant temporary
variances from standards to give the employer suf-
ficient time to come into compliance ie he can show
a need for certain timeextension and ft.2.- a protec-

tive plan of action. Variances may be granted ...ithout
time limits if the Secretary finds that an employer is
using safety measures which are as sal,' s those
required in a standard. Affected employe( ball be
given notice of each such application and an oppor-
tunity for hearing.

COMPLAINTS OF VIOLATIONS
Any employees (or representative thereof) who

believe that a violation of a job safety or health
standard exists which threatens physical harm, or that
an immiinent danger exists, may request an inspection
by semEing a signed written notice to the Department
of Labor. Such a notice shall set forth with reasonable
particularity the grounds for the notice and a copy
shall be provided the employer or his agent. The names
of the complainants need not, however, be furnished
to the employer. If the Secretary finds no reasonable
grounds for the complaint and a citation is not
issued, the Secretary is required to notify the com-
plainants in writing of his determinations or final
disposition of the matter. Also, the Secretary is re-
quired to set up procedures for informal review in a
case where a citation is not issued.

ENFORCEMENT

In enforcing the standards, Labor Department
safety inspectors may enter without delay, and at any
reasccable times, any establishment covered by the
Act to inspect the premises and all pertinent condi-
tions, structures, machines, apparatus, devices, equip-
ment, and materials therein, and to question privately
any employer, owner, operator, agent or employee.
The Act permits the employer and a representative
authorized by his employees to accompany the inspec-
tor during the physical inspection of any workplace
for the purpose of aiding such inspection. The Sec-
retary of Labor also has power, in making inspections
and investigations under the Act, to require the at-
tendance and testimony of witnesses and the produc-
tion of evidence under oath. The Secretary of Health,
Education and Welfare is also authorized to make
inspections and question employers and employees
in order to carry out those functions assigned to
HEW under the Act.

Where an investigation reveals a violation, the
employer is issued a written citation describing the
specific nature of the violation. All citations shall fix
a reasonable time for abatement of the violation and
each citation (or copies thereof) issued by the De-
partment must be prominently posted at or near each
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place where a violation referred to in the citation
occurred. Notices, in lieu of citations, may be issued
for de ininimis violations which have no direct or
immediate relationship to safety or health.

No citation may be issued after the expirtaion of
six (6) months following the occurrence of any vio-
lation.

NotificatiJn of Proposed Penalty
Within a reasonable time after issuance of a cita-

tion for a job safety or health violation, the Labor
Department shall notify the employer by certified
mail of the penalty, if any, which is proposed to be
assessc 1 The enyloyer then has 15 working days
within which to notify the Department that he wishes
to contest the citation or proposed assessment of
penalty. If the employer fails to notify the Department
within such time that he intends to contest the citation
or proposed assessment of penalty, the citation
and the assessment shall be final, provided no em-
ployee files an objection to the time allowed for
abatement (see below "Time for Abatement of Haz-
ards"). If the employer notifies the Department
within such time that he does wish to contest, the
Secretary of Labor will so advise the Occupational
Safety and Health Review Commission and the Com-
mission shall afford an opportunity for a hearing.
The Commission then will issue orders affirming,
modifying or vacating the citation or proposed penalty.
Orders of the Commission are final 30 days after
issuance. Review of Commission orders may be ob-
tained in the United States Court of Appeals.

The Review Commission's rules of procedure shall
provide affected employees (or representatives there-
of) an opportunity to participate as parties to hear-
ings under Section 10(c).

Time for Abatement of Hazards
A citation issued by the Department shall prescribe

a reasonable time for elimination or abatement of the
hazard. This time limit may also be contested if
notification of such is filed with the Department
within 15 days. The time set by the Department for
correcting a violation shall net begin to run until
there is a final order of the Review Commission, if
the review is initiated by the employer in good faith
and not solely for delay or avoidance of penalties.

Employees (or representatives of employees) also
have the right to object to the period of time fixed in
the citation for the abatement of a violation. If, within
15 days after a citation is issued, an employee files a
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notice with the Department alleging that an unreason-
able time was allowed for abatement, review pro-
cedures similar to those specified above apply.

Failure to Correct Violation Within
Allowed Time

Where time for correction of a violation is allowed,
but the employer fails to abate within such time, the
Secretary of Labor shall notify the employer by
certified mail of such failure and of the proposed
penalty. Such notice and assessment shall be final
unless the employer contests the same by notice to
the Secretary within 15 days.

Upon a showing by an employer of a good faith
effort to comply with the abatement requirements of
a citation, but that abatement has not been completed
because of factors beyond his reasonable ccntrol, an
opportunity for a hearing will be afforded, after
which an order affirming or modifying the abatement
requirement will be issued.

PENALTIES FOR VIOLATIONS
Willful or repeated violations of the Act's require-

ments by employers may incur monetary penalties of
up to $10,000 for each violation. Citations issued
for serious violations incur mandatory monetary pen-
alties of up to $1,000 for each violation, while penal-
ties in the same amount may be incurred where non-
serious violations are cited. A serious violation exists
where there is a substantial probability that death
or serious physical harm could result. Any employer
who fails to correct a violation for which a citation
has been issued within the period prescribed therein
may be penalized up to $1,000 each day the viola-
tion persists.

A willful violation by an employer which results
in the death of any employee is punishable by a fine
of up to $10,000 or imprisonment for up to six
months. A second conviction doubles these criminal
penalties.

Criminal penalties are also included in the Act
for making false official statements and for giving
unauthorized advance notice of any inspections to be
conducted under the Act.

RECORDKEEPING REQUIREMENTS

In order to carry out the purposes of the Act em-
ployers are required to keep and make available to the
Labor Secretary (and also to the HEW Secretary)
records on certain employer activities under the Act.
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Employers are also required to maintain accurate
records (and periodic reports) of work-related deaths,
injuries and illnesses. Minor injuries requiring only
first aid treatment need not be recorded, but a record
must be made if it involves medical treatment, loss
of consciousness, restriction of work or motion, or
transfer to another job.

Employers can also be required to maintain ac
curate records of employee exposures to potentially
toxic materials or harmful physical agents which are
required to be monitored or measured under Section
6(b) (7), and to promptly advise any employee of
any excessive exposure and of the corrective action
being undertaken. The Secretary of Labor, in coopera-
tion with the Secretary of Health, Education and
Welfare, is authorized by the law to issue regulations
in this area which shall provide employees or their
representatives with an opportunity to observe such
monitoring or measuring, to have access to the records
thereof and to such records as will indicate their own
exposure to toxic materials or harmful physical
agents.

For recordkeeping purposes, the Secretary's regu-
lations may also require employers to conduct their
own periodic inspections.

The Secretary is directed to issue regulations re-
quiring employers to keep their employees informed
of their protections and obligations under the law
through posting of notices or other appropriate means.
The information which employers may be required
to give their employees may also include the pro-
visions of applicable standards.

STATISTICS
The Secretary of Labor, in consultation with the

HEW Secretary, is required to develop and maintain
an effective program of collection, compilation and
analysis of statistics on work injuries and illnesses.
In so doing he may make private grants or contracts
and grants to States or political subdivisions thereof.
The Secretary may also require employers to file
such reports of work injuries and illnesses required
to be kept under the Act as he shall deem necessary.

Existing agreements between the Department of
Labor and a State for collection of OSH statistics
are preserved under the Act until replaced by other
arrangements under grants or contracts made under
the Act.

GENERAL NOTICE REQUIREMENT
The Secretary of Labor is required to publish in

the Federal Register a statement of his reasons for
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any action he takes with respect to the promulgation
of any standard, the issuance of any rule, order or
decision, the granting of any exemption or extension
of time, as well as any action he takes to compromise,
mitigate or settle any penalty assessed under the Act.

IMMINENT DANGERS
Any conditions or practices in any place of employ.

ment which are such that a danger exists which could

reasonably be expected to cause death or serious
physical harm immediately or before the imminence
of such danger can be eliminated through normal
enforcement procedures, may be restrained by order
of a United States district court upon petition of

the Secretary of Labor. If the Secretary arbitrarily
or capriciously fails to seek action to abate an im-
minent danger of such kind, a mandamus action to
compel him to act may be brought in the U.S. district
court by any employee who may be injured by
reason of such failure. A Labor Department safety
inspector who concludes that such imminent-danger
conditions or practices exist in any place of employ-
ment is obligated to inform the affected employees
and employers of the danger and that he is recom-
mending to the Secretary of Labor that relief be
sought.

PROTECTION AGAINST HARASSMENT
No person shall discharge or in any manner dis-

criminate against any employee because he exercises
any right under the Act or files a complaint or other
proceeding or because he testifies or is about to
testify in any proceeding under the Act. Any employee
who believes that he has been discharged or otherwise
discriminated against in violation of this provision
may, within 30 days of such illegal action, file a
complaint with the Secretary of Labor. The Secretary
is authorized to investigate the matter and to bring
action in the U.S. district court for appropriate
relief, including rehiring or reinstatement of the em-
ployee to his former job with back pay. The Secre-
tary must notify the complainant of his action on the
complaint within 90 days of its receipt.

STATE PARTICIPATION
The Act encourages the States to assume the fullest

responsibility for the administration and enforcement
of their occupational safety and health laws by pro-
viding grants to the States for the purposes listed
later in this guide. A specific disclaimer of Federal



pre-emption is included in order to permit any State
agency or court to assert jurisdiction under State
law over any occupational safety or health issue with
respect to which no Federal standard is in effect under
this law.

In addition, any State may assume responsibility
for the development and enforcement of occupational
safety and health standards relating to any job safety
and health issue covered by a standard promulgated
under Section 6 of the OSH Act. if such State sub-
mits an approved plan for so doing to the Secretary
of Labor. The Secretary shall approve such a plan
inkier the following conditions:

1. An agency, or agencies, of the State must be
designated or created to carry out the plan.

2. The State standards (and enforcement thereof)
must be at least as effective as the counterpart
Federal standards in providing safe and health-
ful employment.

3. There must be effective provisions for rights
of entry and inspection of workplaces, includ-
ing a prohibition on advance notice of in-
spections.

4. Enforcement capacity must be demonstrated.
5, Adequate funds for administration and enforce-

ment must be assured.
6. Effective and comprehensive job safety an3

health programs for all public employees within
the State will be established to the extent per-
mitted by the particular State's law.

7. The State, and employers within the State, will
make such reports as may be required by the
Secretary of Labor.

Following approval of a State plan for the develop-
ment and enforcement of State standards, the Secre-
tary of Labor may continue to exercise his enforce-
ment authority with respect to comparable Federal
OSH standards until he determines on the basis of
actual operations that the criteria set forth above
are being applied. Once he makes such determination
(but he cannot do so during the first 3 years after the
plan's approval), the Federal standards and the
Secretary's enforcement of them become inapplicable
with respect to issues covered under the plan.

However, the Secretary is required to make a con-
tinuing evaluation of the manner in which each State
plan is being carried out and to withdraw his ap-
proval thereof whenever there is a failure to comply
substantially with any provision thereof. Such a plan
shall cease to be in effect upon receipt of notice by the
State of the Secretary's withdrawal of approval.

The Secretary of Labor is authorized, after consul-
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tation with the Secretary of Health, Education and
Welfare, to make grants to States for experimental
and demonstration projects consistent with the ob-
jectives of the Act, for administering and enforcing
approved programs, for assisting them in identifying
their needs, or in developing their plans, in estab-
lishing systems for collection of information con-
cerning the nature and frequency of occupational
injuries and diseases, for developing and administer-
ing programs dealing with occupational safety and
health statistics, and otherwise improving the expertise
of personnel or the administration and enforcement
of State occupational safety and health laws con-
sistent with the objectives of the Act.

If the Secretary of Labor rejects a State plan for
development and enforcement of State standards, he
shall afford the State submitting the plan due notice
and opportunity for hearing before so doing. The
subsequent withdrawal of an approved State plan or
the rejection of a State's plan is subject to review in
the U.S. Courts of Appeals.

The law also permits the Secretary of Labor to
enter into an agreement with any State under which
the State will be permitted to continue to enforce its
own occupational safety and health standards until
approval of its plan for development and enforcement
of OSH standards or until December 29, 1972, which-
ever comes first.

EDUCATION AND TRAINING PROGRAMS

The Act provides for programs to be conducted by
the Secretary of Labor, in consultation with the
Department of Health, Education and Welfare, for
the education and training of employers and em-
ployees in the recognition, avoidance, and prevention
of unsafe and unhealthful working conditions, and
in the effective means for preventing occupational
injuries and illnesses. The Act also makes provision
for educational and training programs to provide
an adequate supply of qualified personnel to carry
out the law's purposes and for informational pro-
grams on the importance of and proper use of ade-
quate safety and health equipment to be conducted
primarily by the Department of Health, Education
and Welfare, but also to some extent by the Secretary
of Labor.

NATIONAL INSTITUTE FOR
OCCUPATIONAL SAFETY AND HEALTH

The Act establishes within HEW a new National
Institute for Occupational Safety and Health pri-



marily for the purpose of carrying out the research
and educational functions assigned to the HEW Sec-
retary under the Act.

In addition to these functions, the Institute au-
thorized to develop and establish recommended occu-
pational safety and health standards; to conduct re-
search and experimental programs determined by the
Institute's Director to be necessary for developing
criteria for new and improved job safety and health
standards; and to make recommendations to the
Secretaries of Labor and HEW concerning new and
improved standards.

Among the HEW functions which may be carried
out by the Institute is the one which calls for pre-
scribing regulations requiring employers to measure,
record, and make reports on the exposure of em-
ployees to potentially toxic substances or harmful
physical agents which might endanger their safety and
health. Employers required to do so may receive full
financial or other assistance for the purpose of de-
fraying any additional expense so incurred. Also
authorized are programs for medical examinations
and tests as may be necessary to determine, for the
purposes of research, the incidence of occupational
illness and the susceptibility of employees to such
illnesses. These examinations may also be at Gov-
ernment expense. Another HEW function will be the
annual publication of a list of all known toxic sub-
stances and the concentrations at which toxicity is
known to occur. There will also be published indus-
try-wide studies on chronic or low-level exposure to
a broad variety of industrial materials, processes,
and stresses on the potential for illness, disease or
loss of functional capacity in aging adults, and also
authorized is the making of determinations by HEW,
at the written request of any employer or authorized
representatives of employees, as to whether any sub-
stance normally found in the place of employment
has potentially toxic effects. Such determinations shall
be submitted to both the employer and the affected
employees as soon as possible.

Information obtained by the Departments of HEW
and of Labor under the research provisions of the
Act is to be disseminated to employers and employees
and organizations thereof.

WORKMEN'S COMPENSATION
The Act does not in any manner affect any work-

men's compensation law or enlarge or diminish or
affect in any other manner the common law or statu-
tory rights, duties, or liabilities of employers and
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employees under any law with respect to injuries,
diseases, or death of employees arising out of, or in
the course of, employment. Provision is made in the
law, however, for a 15-member National Commission
on State Workmen's Compensation Laws to evaluate
State workmen's compensation laws in order to deter-
mine if such laws provide an adequate, prompt, and
equitable system of compensation for injury or death
arising out of or in the course of employment.

ASSISTANCE FROM
SMALL BUSINESS ADMINISTRATION

The law includes amendments to the Small Business
Act which provides for financial assistance to small
firms for alterations in its equipment, facilities, or
methods of operation to comply with standards es-
tablished by the Department of Labor or by any State
pursuant to the Act if the Small Business Adminis-
tration determines that such a firm is likely to suffer
substantial economic injury without such assistance.

OTHER PROVISIONS
ADVISORY COMMITTEES. The Act creates a

12-member National Advisory Committee to be ap-
pointed by the Secretary of Labor (including 4
designees of the Secretary of HEW) to advise, consult,
and make recommendations on matters relating to
the administration of the Act, and permits the es-
tablishment of ad hoc advisory committees to assist
the Secretary in his standard-setting functions.

NON-OBSTRUCTION REQUIREMENT. Any in-
formation obtained by any agency under the Act shall
be obtained with a minimum burden upon employers,
especially those operating small businesses. Unneces-
sary duplication of efforts in obtaining information
shall be reduced to the maximum extent feasible.

OCCUPATIONAL SAFETY AND HEALTH RE-
VIEW COMMISSION. The Act establishes a new
independent Federal agency, called the Occupational
Safety and Health Review Commission. This Com-
mission is a quasi-judicial body whose functions are:
(1) to hear and review cases of alleged violations
brought before it by the Secretary of Labor; and,
where warranted, (2) to issue corrective orders, and
(3) to assess civil penalties. The Commission is to
be composed of three members, appointed by the
President (with the approval of the Senate) to serve
six-year staggered terms. The members will be chosen
from among persons who are qualified by reason of
training, education, or experience to perform their



duties. One of the members shall be appointed by the
President to serve as Chairman.

LABOR DEPARTMENT LEGAL REPRESENTA-
TION. The Solicitor of Labor is authorized to appear
for and represent the Secretary in any civil litiga-
tion brought under the Act subject to the direction and
control of the Attorney General.

TRADE SECRETS. Any trade secrets revealed to
Labor Department personnel during the course of
their duties under the Act shall be considered con-
fidential for the purpose of 18 USC 1905.

NATIONAL DEFENSE TOLERANCES. The Sec-
retary of Labor may allow reasonable variations,
tolerances, and exemptions from any and all of the
Act's provisions, if he finds these necessary to avoid
serious impairment of the national defense.

FEDERAL PROTECTION FOR LABOR DEPART-
MENT INSPECTORS. The Act broadens the pro-
visions of Title 18 of tie United States Code, which
make it a Federal Criminal offense to assault, kill or
otherwise interfere with certain law enforcement of-
ficials in the course of their assignments, by extend-
ing this protection to all employees of the Department
of Labor assigned to perform investigative, inspec-
tion, or law enforcement functions.

ANNUAL REPORTS. Comprehensive annual re-
ports on the Act must be prepared and submitted to
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the President for transmittal to the Congress by both
the Secretary of Labor and the Secretary of Health,
Education and Welfare. Reports are also required
from the Secretary of Labor on the grants program,
from the Director of the National institute for Oc-
cupational Safety and Health on the operations of
that Institute, and from the Secretary of Labor on
OSH programs for Federal employees.

NEW ASSISTANT SECRETARY OF LABOR. The
law adds an additional Assistant Secretary in the
Department of Labor to head the new Occupational
Safety and Health organization within the Department.

APPROPRIATIONS AUTHORITY. Congress has
authorized such funds to be appropriated to ad-
minister and enforce this law as Congress shall from
time to time deem necessary.

ADDITIONAL INFORMATION
Additional information concerning this law may

be obtained by contacting the Acting Regional Ad-
ministrator, Occupational Safety and Health Ad-
ministration, U.S. Department of Labor, with appro-
priate jurisdiction, or you may contact the Office of
Information Services, Occupational Safety and Health
Administration, U.S. Department of Labor, Wash-
ington, D.C. 20210.



LOG OF OCCUPATIONAL INJURIES AND
ILLNESSES

Each recordable occupational injury and occupational illness
must be entered on a log of cases (OSHA Form No. 100) with-
in two working days of receiving information tbat a recordable
case has occurred. Logs must be kept current and retained for
five (5) years following the end of the calendar year to which
they relate.

Logs are to be maintained for three purposes:
1) Logs for tbe prior five (5) year period must be available

in the establishment without delay and at reasonable times for
examination by representatives of the Department of Labor or
the Department of Health, Education and Welfare, or States
accorded jurisdiction under the Act.

2) The log will be used in preparing the annual summary
of Occupational Injuries and Illnesses (OSHA Form No. 102)
which must be posted in every establishment.

3) Those establishments selected to participate in a statisti-
cal program will be required to prepare a report based on
entries in this log.

In addition, the log will aid you in reviewing the occupation-
al injury and illness experience of your employees.

INSTRUCTIONS FOR COMPLETING
LOG OF OCCUPATIONAL INJURIES
AND ILLNESS (OSHA Form No.100)

Column 1 - CASE OR FILE NUMBER
Any number may be entered which will facilitate comparison
with supplementary records.

Column 2 - DATE OF INJURY OR ILLNESS
For occupational injuries enter the date of the work accident
which resulted in injury. For occupational illnesses enter the
date of initial diagnosis of illness, or, if absence occurred
before diagnosis, the first day of the absence in connection
with which the case was diagnosed.

Column 3 - EMPLOYEE'S NAME
Column 4 - OCCUPATION

Enter the occupational title of the job to which the em-
ployee was assigned at the time of injury or illness. In the
absence of a formal occupational title, enter a brief descrip-
tion of the duties of the employee.

Column 5 DEPARTMENT
Enter the name of the department to which employee was
assigned at the time of injury or illness, whether or not em-
ployee was actually working in that department at the time.
In the absence of formal department titles, enter a brief
description of normal workplace to which employee is
assigned.

Column 6 - NATURE OF INJURY OR ILLNESS
AND PART(S) OF BODY AFFECTED

Enter a brief description of the injury or illness and indicate
the part or parts of body affected. Where entire body is
affected, the entry "body" can be used.

Column 7 - INJURY OR ILLNESS CODE
Enter the one code which most accurately describes the
nature of injury or illness. A list of codes appears at the
bottom of the log. A more complete description of occupa-
tional injuries and illnesses appears below in "definitions."

Column 8 - FATALITIES
If the occupational injury or illness resulted in death, enter
date of death.

Column 9 - LOST WORKDAYS
Enter the number of days tbe employee would have worked
but could not because of occupational injury or illness. The
number of los! workdays should not include the day of injury.
The number of days includes all days (consecutive or not) on
which, because of the injury or illness:
1) the employee would have worked but could not, or
2) the employee was assigned to a temporary job, or
3) the employee worked at a permanent job less than full

time, or
4) the employee worked at a permanently assigned job but

could not perform all duties normally assigned to it.
For employees not having a regularly scheduled shift, i.e.,
certain truck drivers, construction workers, farm labor, casual
labor, part-time employees, etc., it may be necessary to
estimate the number of lost workdays. Estimates of lost
workdays shall be based on prior work history of the em-
ployee AND days worked by employees, not ill or injured,
working in the department and/or occupation of the ill or
injured employee.

Column 10 - PERMANENT TRANSFER TO AN-
OTHER JOB OR TERMINATION OF EMPLOY-
MENT AFTER LOST WORKDAYS

Complete only if the employee did not return to his previous
assignment after lost workdays.

Column 11 - NONFATAL CASES WITHOUT LOST
WORKDAYS

Enter a check in Column 11 for all cases of occupational
injury or illness, which did not involve fatalities or lost
workdays but did result in:
Transfer to another job or termination of employment, or
Medical treatment, other than first aid, or
Diagnosis of occupational illness, or
Loss of consciousness, or
Restriction of work or motion, enter a check in Column 11.

Column 12 - TRANSFER TO ANOTHER 30B OR
TERMINATION OF EMPLOYMENT WITHOUT
LOST WORKDAYS

If the check in Column 11 represented a transfer to another
job or termination of employment with no lost workdays,
enter another check in Column 12.

INITIALING REQUIREMENT
Each line entry regarding an occupational injury or illness
MUST BE INITIALED in the right hand margin by the
person responsible for the accuracy of the entry. Changes
in an entry also must be initialed in the affected column.

CHANGES IN EXTENT OF OR OUTCOME OF
INJURY OR ILLNESS
If there is a change in an occupational injury or illness case
which affects entries in Columns 9, 10, 11, or 12, the first
entry should he lined out and a new entry made. For ex-
ample, if an injured employee at first required only medical
treatment but later lost workdays, the check in Column 11
should be lined out and the number of lost workdays entered
in Column 9.
In another example, if an employee with an occupational
illness lost workdays, returned to work, and then died of the
illness, the workdays noted in Column 9 should be lined out
and the date of death entered in Column 8.
An entry may be lined out if later found to be a non
occupational injury or illness.
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OSHA NO. 100 LOG OF OCCUPATIONAL INJURIES AN

Case
or

file
no.

Date of
injury or

initial
diagnosis
of illness.
If diagno-
sis of ill-
ness was

made after
first day

of absence
enter first

day of
absence.

(mo. /day /yr.)

Employee's Name
(First name, middle
initial, last name)

Occupation of
injured employee

at time of
injury or illness

Department Fa which
employee was assigned

at time of injury
or illness

4

DESCRIPTION OF INJURY 01

Nature of injury or illness and part (s)
body affected

(Typical entries for this column might
Amputation of 1st joint right forefinge
Strain of lower back
Contact dermatitis on both hands
Electrocutionboth)

5

Company Name

Establishment Name

Establishment Location

Injury Code
16 All occupational injuries

21
22
23
24



:CUPATIONAL INJURIES AND ILLNESSES Form Approved
OMB NUMBER 44R 1453

DESCRIPTION OF INJURY OR ILLNESS EXTENT OF AND OUTCOME OF INJURY OR ILLNESS
Nature of injury or illness and part (s) of

body affected
(Typical entries for this column might be:

Amputation of 1st joint right forefinger
Strain of lower back
Contact dermatitis on both bands
Electrocutionbodyil

5

Injury or
illness code
See codes at

bottom of
Page.

6

Fatalities Lost Workday Cases Nonfatal Cases Without Lost Workdays
Enter date

of death
(mo./ day/yr.)

Enter workdays
lost due to

injury or illness
(see instructions

on back.)

If, after lost work-
days, the employee
was permanently

transferred to
ano2=r job or was
terminatA, enter a

check ii, the
column below

If no entry was made in columns
8 or 9, but the injury or illness

did result in: Transfer to another
job or termination, or; medical

treatment, other than first aid, or;
diagnosis of occupational illness,
or; loss of consciousness, or;
restriction of work or motion;
Enter a check in the column

below

10 11

If a check in
column 11

represented a
transfer or

termination, enter
another check in

column 12

12

7

njuries Illness Codes

21 Occupational skin diseases or disorders 25 Disorders due to physical agents (other than22 Dust diseases of the lungs (pneumoconioses) toxic materials)
23 Respiratory conditions due to toxic agents 26 Disorders due to repeated trauma24 Poisoning (Systemic effects of toxic materials) 29 All other occupational illnesses



LOG OF OCCUPATIONAL INJURIES AND
ILLNESSES

Each recordable occupational injury and occupational illness
must be entered on a log of cases (OSHA Form No. 100) with-
in two working days of receiving information that a recordable
case has occurred. Logs must be kept current and retained for
five (5) years following the end of the calendar year to which
they relate.

Logs are to be maintained for three purposes:
1) Logs for the prior five (5) year period must be available

in the establishment without delay and at reasonable times for
erwrination by representatives of the Department of Labor or
the Department of Health, Education and Welfare, or States
accorded jurisdiction under the Act.

2) The log will be used in preparing the annual summary
of Occupational injuries and Illnesses (OSHA Form No. 102)
which must be posted in every establishment.

3) Those establishments selected to participate in a statisti.
cal program Will be required to prepare a report based on
entries in this log.

In addition, the log will aid you in reviewing the occupation-
al injury and illness experience of your employees.

INSTRUCTIONS FOR COMPLETING
LOG OF OCCUPATIONAL INJURIES
AND ILLNESS (OSHA Form No. 100)

Column 1 - CASE OR FILE NUMBER
Any number may be entered which will facilitate comparison
with supplementary records.

Column 2 - DATE OF INJURY OR ILLNESS
For occupational injuries enter the date of the work accident
which resulted in injury. For occupational illnesses enter the
date of initial diagnosis of illness, or, if absence occurred
before diagnosis, the first day of the absence in connection
with which the case was diagnosed.

Column 3 - EMPLOYEE'S NAME
Column 4 - OCCUPATION

Enter the occupational title of the job to which the em-
ployee was assigned at the time of injury or illness. In the
absence of a formal occupational title, enter a brief descrip-
tion of the duties of the employee.

Column 5 - DEPARTMENT
Enter the name of the department to which employee was
assigned at the time of injury or illness, whether or not em-
ployee was actually working in that department at the time.
In the absence of formal department titles, enter a brief
description of normal workplace to which employee is
assigned.

Column 6 - NATURE OF INJURY OR ILLNESS
AND PART(S) OF BODY AFFECTED

Enter a brief description of the injury or illness and indicate
the part or parts of body affected. Where entire body is
affected, the entry "body" can be used.

Column 7 INJURY OR ILLNESS CODE
Enter the one code which most accurately describes the
nature of injury or illness. A list of codes appears at the
bottom of the log. A more complete description of occupa-
tional injuries and illnesses appears below in "definitions."

Column 8 - FATALITIES
If the occupational injury or illness resulted in death, enter
date of death.

Column 9 - LOST WORKDAYS
Enter the number of days the employee would have worked
but could not because of occupational injury or illness. The
number of lost workdays should not include the day of injury.
The number of days includes all days (consecutive or not) on
which, because of the injury or illness:
1) the employee would have worked but could not, or
2) the employee was assigned to a temporary job, or
3) the employee worked at a permanent job less than full

time, or
4) the employee worked at a permanently assigned job but

could not perform all duties normally assigned to it.
For employees not having a regularly scheduled shift, i.e.,
certain truck drivers, construction workers, farm labor, casual
labor, part-time employees, etc., it may be necessary to
estimate the number of lost workdays. Estimates of lost
workdays shall be based on prior work history of the ern.
ployee AND days worked by employees, not ill or injured,
working in the department and/or occupation of the ill or
injured employee.

Column 10 - PERMANENT TRANSFER TO AN-
OTHER JOB OR TERMINATION OF EMPLOY-
MENT AFTER LOST WORKDAYS

Complete only if the employee did not return to his previous
assignment after lost workdays.

Column 11 - NONFATAL CASES WITHOUT LOST
WORKDAYS

Enter a check in Column 11 for all cases of occupational
injury or illness, which did not involve fatalities or lost
workdays but did result in:
Transfer to another job or termination of employment, or
Medical treatment, other than first aid, or
Diagnosis of occupational illness, or
Loss of consciousness, or
Restriction of work or motion, enter a check in Column 11.

Column 12 - TRANSFER TO ANOTHER JOB OR
TERMINATION OF EMPLOYMENT WITHOUT
LOST WORKDAYS

If the check in Column 11 represented a transfer to another
job or termination of employment with no lost workdays,
enter another check in Column 12.

INITIALING REQUIREMENT
Each line entry regarding an occupational injury or illness
MUST BE INITIALED in the right hand margin by the
person responsible for the accuracy of tha entry. Changes
in an entry also must be initialed in the affected column.

CHANGES IN EXTENT OF OR OUTCOME OF
INJURY OR ILLNESS
If there is a change in an occupational injury or illness case
which affects entries in Columns 9, 10, 11, or 12, the first
entry should be lined out and a new entry made. For ex-
ample, if an injured employee at first required only medical
treatment but later lost workdays, the cbeck in Column 11
should be lined out and the number of lost workdays entered
in Column 9.
In another example, if an employee with an occupational
illness lost workdays, returned to work, and then died of the
illness, the workdays noted in Column 9 should be lined out
and the date of death entered in Column 8.
An entry may be lined out if later found to be a non-
occupational injury or illness.
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Case
Or

file
no.

Date of
injury or

initial
diagnosis
of illness.
If diagno-
sis of ill-
ness was

made after
first day

of absence
enter first

day of
absence.

(mo./ day/yr.)

Employee's Name
(First name, middle
initial, last name)

Occupation of
injured employee

at time of
injury or illness

Department to which
employee was assigned

at time of injury
or illness

DESCRIPTION OF INJURY OR

Nature of injury or illness and part (s) c
body affected

(Typical entrio- for this column might
Amputation of 1,f joint right forefinger

owerStrain of lower back
Contact derrnatiti, on both hands
Electrocutionbody)

5
o

Company Name

Establishment Name

Establishment Location

Injury Code
10 All occupational injuries

21
22
23
24
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DESCRIPTION OF INJURY OR ILLNESS EXTENT OF AND OUTCOME OF INJURY OR ILLNESS
Nature of injury or illness and part (s) of

body affected
Typical entries for this column might be:

Amputation of 1st joint right forefinger
Strain of lower back
Contact dermatitis on both hands
Electrocution----body)

Tnjury or
illness code
See codes at

bottom of
page.

6

Fatalities Lost Workday Cases Nonfatal Cases Without Lost Workdays
Enter date

of death
(mojday/yr.)

Enter workdays
lost due to

injury or illness
(see instructions

an back.)

If, after lost work-
days, the employee
was permanently

transferred to
another job or was
terminated, enter a

check in the
column below

If no entry was made in columns
8 or 9, but the injury or illness

did result in: Transfer to another
job or termination, or; medical

treatment, other than first aid, or;
diagnosis of occupational illness,

or; loss of consciousness, or;
restriction of work or motion;
Enter a cbeck in the column

below

10

If a check in
column 11

represented a
transfer or

termination, enter
another check in

column 12

12

Illness Codesties

21 Occupational skin diseases or disorders 25 Disorders due to physical agents (other than22 Dust diseases of 'the lungs (piteumoconioses) toxic materials)
23 Respiratory conditions due to toxic agents 26 Disorders due to repeated trauma24 Poisoning (Systemic effects of toxic materials) 29 All other occupational illnesses
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RECORDKEEPING REQUIREMENTS
Regulations issued under the Occupational Safety

and Health Act of 1970 require all establishments
subject to the Act to maintain records of recordable
occupational injuries and illnesses occuring on or
after July 1. 1971. Si.,ch records must consist of: a ) a
log of occupational injuries and illnesses; bl a sup-
plementary record of each occupational injury and
illness; and c) an annual summary of occupational
injuries and illnesses.

Recordkeeping requirements under the Occupa-
tional Safety and Health Act may differ from your
State workmen's compensation requirements. Please
review the definitions contained in this form to be
sure that records are being maintained for all record-
able cases.

DEFINITIONS
OCCUPATIONAL INJURY is any injury such as

a cut, fracture, sprain, amputation, etc., which re-
sults from a work accident or from exposure in the
work environment.

OCCUPATIONAL ILLNESS of an employee is any
abnormal condition or disorder, other than one
resulting from an occupational injury, caused by ex-
posure to environmental factors associated with his
employment. It includes acute and chronic illnesses
or diseases which may be caused by inhalation, ab-
sorption, ingestion, or direct contact, and which can
be included in the categories listed below.

The following listing gives the categories of occu-
pational illnesses and disorders that will be utilized
for the purpose of classifying recordable illnesses.
The identifying codes are those to be used in Column
7 of the log. For purposes of information, examples
of each category are given. These are typical exam-
ples, however, and are not to be considered to be
the complete listing of the types of illnesses and dis-
orders that are to be counted under each category.

(21) Occupational Skin Diseases or Disorders
Examples: Contact dermatitis, eczema, or rash caused
by primary irritants and sensitizers or poisonous plants;
oil acne; chrome ulcers; chemical burns or inflamma-
tions; etc.

(22) Dust Diseases of the Lungs (Pneumoconioses)
Examples: Silicosis, asbestosis, coal worker's pneumo-
coniosis, byssinosis, and other pneumoconioses.

(23) Respiratory Conditions Due to Toxic Agents
Examples: Pneumonitis, pharyngitis, rhinitis or acute
congestion due to chemicals, dusts, gases, or fumes;
farmer's lung; etc.

(24) Poisoning (Systemic Effects of Toxic Materials)
Entruple..t: Pc:soak:is' by lead, mercury, cadmium, ar-
senic, or other metals, poisoning by carbon monoxide,
hydrogen sulfide or other gases; poisoning by benzol,
carhon tetrachloride, or other organic solvents; poison-
ing by insecticide sprays such as parathion, lead
arsenate; poisoning by other chemicals such as formal-

dehyde, plastics and resins, etc.
(25) Disorders Due to Physical Agents (Other Than Toxic

Materials)
Example: Heatstroke. sunstroke. heat exhaustion and
other effects of environmental heat; freezing. frostbite
and effect, of exposure to low temperatures; caisson
disease; effects of ionizing radiation (isotopes. X-rays,
radium) : effects of noniozing radiation (welding flash.
ultraviolet rays, microwaves. sunburn), etc.

(26) Disorders Due to Repeated Trauma
Examples: Noi-e-induced hearing loss; synovitis. teno-
synovitis. and bursitis: Raynaud's phenomena; and
other condition, due to repeated motion, vibration or
pressure.

(29Y All Other Occupational ilinesses
Examples: Anthrax. brucellosis. infectious hepatitis.
malignant and benign tumors, food poisoning. histo-
plasmosis, coccidioidomycosis, etc.

RECORDABLE OCCUPATIONAL INJURIES AND
ILLNESSES are any occupational injuries or ill-

nesses which result in:
1) FATALITIES, regardless of the time between the injury

and death, or the length of the illness; or
2) LOST WORKDAYS CASES, other than fatalities that

result in lost workdays; or
3) NONFATAL CASES WITHOUT LOST WORKDAYS,

which result in transfer to another job or termination of
employment, or require medical treatment (as defined
below), or involve loss of consciousness or restriction of
work or motion. This category also includes any diagnosed
occupational illnesses which are reported to the em-
ployer but are not classified as fatalities or lost workday
cases.

MEDICAL TREATMENT includes treatment administered
by a physician or by registered professional personnel under
the standing orders of a physician. Medical treatment dues
NOT include first aid treatment (one-time treatment and sub-
sequent observation of minor scratches, cuts, burns, splinters,
and so forth, which do not ordinarily require medical care)
even though provided by a physician or registered professional
personnel.

ESTABLISHMENT: A single physical location where busi-
ness is conducted or where services or industrial operations are
performed. (For example: a factory, mill, store, hotel, res-

taurant, movie theater, farm, ranch, bank, sales office, ware-
house, or central administrative office.) Where distinctly
separate activities are performed at a single physical location
(such as contract construction activities operated from the
same physical location as a lumber yard), each activity shall
be treated as a separate establishment.

For firms engaged in activities such as agriculture, con-
struction, transportation, communications, and electric, gas
and sanitary services, which may be physically dispersed,
records may he maintained at a place to which employees
report each day.

Records for personnel who do not primarily report or work
at a single establishment, such as traveling salesmen, tech-
nicians, engineers, etc., shall be maintained at the location
from which they are paid or the hese from which personnel
operate to carry out their activities.

WORK ENVIRONMENT is comprised of the physical loca-
tion, equipment, materials processed or used, and the kinds of
operations performed by an employee in the performance of
his work, whether on or off the employer's premises.



RECORDKEEPING REQUIREMENTS
Regulations issued under the Occupational Safety

and Health Act of 1970 require all establishments
subject to the Act to maintain records of recordable
occupational injuries and illnesses occuring on or
after July I, 1971. Such records must consist of: a) a
log of occupational injuries and illnesses; b) a sup-
plementary record of each occupational injury and
illness; and c) an annual summary of occupational
injuries and illnesses.

Recordkeeping requirements under the Occupa-
tional Safety and Health Act may differ from your
State workmen's compensation requirements. Please
review the definitions contained in this form to be
sure that records are being maintained for all record-
able cases.

DEFINITIONS
OCCUPATIONAL INJURY is any injury such as

a cut, fracture, sprain, amputation, etc., which re-
sults from a work accident or from exposure in the
work environment.

OCCUPATIONAL ILLNESS of an employee is any
abnormal condition or disorder, other than one
resulting from an occupational injury, caused by ex-
posure to environmental factors associated with his
employment. It includes acute and chronic illnesses
or diseases which may be caused by inhalation, ab-
sorption, ingestion, or direct contact, and which can
be included in the categories listed below.

The following listing gives the categories of occu-
pational illnesses and disorders that will be utilized
for the purpose of classifying recordable illnesses.
The identifying codes are those to be used in Column
7 of the log. For purposes of information, examples
of each category are given. These are typical exam-
ples, however, and are not to be considered to be
the complete listing of the types of illnesses and dis-
orders that are to be counted under each category.

(21) Occupational Skin Diseases or Disorders
Examples: Contact dermatitis, eczema, or rash caused
by primary irritants and sensitizers or poisonous plants;
oil acne; chrome ulcers; chemical burns or inflamma-
tions; etc.

(22) Dust Diseases of the Lungs (Pneumoconioses)
Examples: Silicosis, asbestosis, coal worker's pneumo-
coniosis, byssinosis, and other pneumoconioses.

(23) Respiratory Conditions Due to Toxic Agents
Examples: Pneumonitis, pharyngitis, rhinitis or acute
congestion due to chemicals, dusts, gases, or fumes;
farmer's lung; etc.

(24) Poisoning (Systemic Effects of -Toxic Materials)
Examples: Poisoning by lead, mercury, cadmium, zu-
senic, or other metals, poisoning by carbon monoxide,
hydrogen sulfide or other gases; poisoning by benzol,
carbon tetrachloride, or other organic solvents; poison-
ing by insecticide sprays such as parathion, lead
arsenate; poisoning by other chemicals such as formal.

dehyde, plastics and resins, etc.
(25) Disorders Due to Physical Agents (Other Than Toxic

Materials)
Example: Heatstroke. sunstroke. exhaustion and
ocher effects of environmental heat; freezing. frostbite
arld effects of exposure to low temperatures; caisson
disease; effects of ionizing radiation (isotopes, X-rays.
radium) ; effects of noniozing radiation (welding flash.
ultraviolet rays. microwaves, sunburn), etc.

(261 Disorders Due to Repeated Trauma
Examples: Noise-induced hearing loss; synovitis, teno-
synovitis, and bursitis: Raynaud's phenomena; and
other cottditions due to repeated motion, vibration or
pressure.

(291 All Other Occupational Illnesses
Examples: Anthrax, brucellosis, infectious hepatitis,
malignant and benign tumors, food poisoning, histo-
plasmosis, coccidioidomycosis, etc.

RECORDABLE OCCUPATIONAL INJURIES AND
ILLNESSES are any occupational injuries or ill-

nesses which result in:
1) FATALITIES, regardless of the time between the injury

and death, or the length of the illness; or
2) LOST WORKDAYS CASES, other than fatalities that

result in lost workdays; or
3) NONFATAL CASES WITHOUT LOST WORKDAYS,

which result in transfer to another job or termination of
employment, or require medical treatment (as defined
below), or involve loss of consciousness or restriction of
work or motion. This category also includes any diagnosed
occupational illnesses which are reported to the em-
ployer but are not classified as fatalities or lost workday
cases.

MEDICAL TREATMENT includes treatment administered
by a physician or by registered professional personnel under
the standing orders of a physician. Medical treatment does
NOT include first aid treatment (one-time treatment and sub-
sequent observation of minor scratches, cuts, burns, splinters
and so forth, which do not ordinarily require medical care)
even though provided by a physician or registered professional
personnel.

ESTABLISHMENT: A single physical location where busi-
ness is conducted or where services or industrial operations are
performed. (For example: a factory, mill, store, hotel, res-

taurant, movie theater, farm, ranch, bank, sales office, ware-
house, or central administrative office.) Where distinctly
separate activities are performed at a single physical location
(such as contract construction activities operated from the
same physical location as a lumber yard), each activity shall
be treated as a separate establishment.

For firms engaged in activities such as agriculture, con-
struction, transportation, communications, and electric, gas
and sanitary services, which may be physically dispersed,
records may be maintained at a place to which employees
report each day.

Records for personnel who do not primarily report or work
at a single establishment, such as traveling salesmen, tech-
nicians, engineers, etc., shall be maintained at the location
from which they are paid or the base from which personnel
operate to carry out their activities.

WORK ENVIRONMENT is comprised of the physical loca-
tion, equipment, materials processed or uself, and the kinds of
operations performed by an employee in the performance of
his work, whether on or off the employer's premises.



Employers:
This centerpiece is the poster which must be displayed in a

prominent place in the establishment to which your employees
normally report to work.

To avoid tearing it, remove the staples carefully.
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OSHA No. 101 Form approvedCase or File No OMB No. 44R 1453
Supplementary Record of Occupational Injuries and Illnesses

EMPLOYER
1. Name
2. Mail address

1 No. and street) City or town) ( State )
3. Location, if different from mail address

INJURED OR ILL EMPLOYEE
4. Name Social Security No.

(First name) (Middle name) Last name)
5. Home address

(No. and street: (City or town) (State)6. Age 7. Sex: Male Female (Check one)
8. Occupation

(Enter regular job title, not the specific activity he was performing at time of injury.)
9. Department

(Enter name of department or division in which the injured person is regularly employed, even
though he may have been temporarily working in another department at the time of injury.)

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS
10. Place of accident or exposure

(No. and street) (City or town) (State)If accident or exposure occurred on employer's premises, give address of plant or establishment in whichit occurred. Do not indicate department or division within the plant or establishment. If accident oc-curred outside employer's premises at an identifiable address, give that address. If it occurred on a pub-lic highway or at any other place which cannot be identified by number and street, please provide placereferences locating the place of injury as accurately as possible.
11. Was place of accident or exposure on employer's premises? (Yes or No)
12. What was the employee doing when injured?

(Be specific. If he was using tools or equipment or handling material,

name them and tell what he was doing with them.)

13. How did the accident occur?
(Describe fully the events which resulted in the injury or occupational illness. Tell what

happened and how it happened. Name any objects or substances involved and tell how they were involved. Give

full details on all factors which led or contributed to the accident. Use separate sheet for additional space.)
OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS

14. Describe the injury or illness in detail and indicate the part of body affected.
(e.g.: amputation of right index finger

at second joint; fracture of ribs; lead poisoning; dermatitis of left hand, etc.)
15. Name the object or substance which direct,'y injured the employee. (For example, the machine or thinghe struck against or which struck him; the vapor or poison he inhaled or swallowed; the chemical or ra-diation which irritated his skin; or in cases of strains, hernias, etc., the thing he was lifting, pulling, etc.)

16. Date of injury or initial diagnosis of occupational illness
(Date)17. Did employee die' (Yes or No)

OTHER
18. Name and address of physician
19. If hospitalized, name and address of hospital

Date of report Prepared byOfficial position
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SUPPLEMENTARY RECORD OF

OCCUPATIONAL INJURIES

AND ILLNESSES

it, supplement the Log of Occupational Injuries and Illnesses (OSHA No. 100), each establishment must
maintain a record of each recordable occupational injury or illness. Workmen's compensation. insurance, or other

reports are acceptable as records if they contain all facts listed below or are supplemented to do so. If no suitable

report is made for other purposes, this form (OSHA No. 101) may be used or the necessary facts can be listed on

a separate plain sheet of paper. These records must also be available in the establishment without delay and at
reasonable times for examination by representatives of the Department of Labor and the Department of Health.
Education and Welfare, and States accorded jurisdiction under the Act. The records must be maintained for a
period of not less than five years following the end of the calendar year to which they relate.

Such records must contain at least the following facts:

1) About the employername, mail address, and location if different from mail address.'

2) About the injured or ill employeename, social security number, home address, age, sex, occupation,

and department.

3) About the accident or exposure to occupational illnessplace of accident or exposure, whether it was on

employer's premises, what the employee was doing when injured, and how the accident occurred.

4) About the occupational injury or illnessdescription of the injury or illness, including part of body
affected; name of the object or substance which directly injured the employee; and date of injury or diagnosis

of illness.

5) Othername and address of physician; if hospitalized, name and address of hospital; date of report; and

name and position of person preparing the report.

SEE DEFINITIONS ON THE BACK OF OSHA FORM 100.
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OSHA No. 101
Case or File No. Form approved

OMB No. 44R 1453
Supplementary Record of Occupational Injuries and Illnesses

EMPLOYER
1. Name
2. Mail address

(No. and street) (City or town) (State)
3. Location, if different from mail address

INJURED OR ILL EMPLOYEE
4. Name _ Social Security No.

(First name) (Middle name) (Last name)
5. Home address

(No. and street) (City or town) (State)6. Age 7. Sex: Male Female (Cheek one)
8. Occupation

(Enter regular job title, not the specific activity he was performing at time of injury.)
9. Department

(Enter name of department or division in which the injured person is regularly employed, eventhough he may have been temporarily working in another department at the time of injury.)
THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS

10. Place of accident or exposure
(No. and street) (City or town) (State)If accident or exposure occurred on employer's premises, give address of plart or establishment in whichit occurred. Do not indicate department or division within the plant or establishment. If accident oc-curred outside employer's premises at an identifiable address, give that address. If it occurred on a pub-lic highway or at any other place which cannot be identified by number and street, please provide place

references locating the place of injury as accurately as possible.
11. Was place of accident or exposure on employer's premises? (Yes or No)
12. What was the employee doing when injured?

(Be specific. If he was using tools or equipment or handling material,

name them and tell what he was doing with them.)

13. How did the accident occur?
(Describe fully the events which resulted in the injury or occupational illness. Tell what

happened and how it happened. Name any objects or substances involved and tell how they were involved. Give

full details on all factors which led or contributed to the accident. Use separate sheet for additional space.)
OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS

14. Describe the injury or illness in detail and indicate the part of body affected.
(e.g.: amputation of right index finger

at second joint; fracture of ribs; lead poisoning; dermatitis of left hand, etc.)
15. Name the object or substance which directly injured the employee. (For example, the machine or thinghe struck against or which struck him; the vapor or poison he inhaled or swallowed; the chemical or ra-diation which irritated his skin; or in cases of strains, hernias, etc., the thing he was lifting, pulling, etc.)

16. Date of injury or initial diagnosis of occupational illness
(Date)

17. Did employee die? (Yes or No)
OTHER

18. Name and address of physician
19. If hospitalized, name and address of hospital

Date of report Prepared by
Official position
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SUPPLEMENTARY RECORD OF

OCCUPATIONAL INJURIES

AND ILLNESSES

To supplement the Log of Occupational Injuries and Illnesses (OSi-IA No 100), each establishment must
maintain a record of each recordable occupational injury or illness. Workmen's compensation, insurance, or other

reports are acceptable as records if they contain all facts listed below or are supplemented to do so. If no suitable

report is made for other purposes, this form (OSHA No. 101) may be used or the necessary facts can be listed on

a separate plain sheet of paper. These records must also be available in the establishment without delay and at

reasonable times for examination by representatives of the Department of Labor and the Department of Health,
Education and Welfare, and States accorded jurisdiction under the Act. The records must be maintained for a
period of not less than five years following the end of the calendar year to which they relate.

Such records must contain at least the following facts:

1) About the employername, mail address, and location if different from mail address.

2) About the injured or ill employeename, social security number, home address, age, sex, occupation,

and department.

3) About the accident or exposure to occupational illnessplace of accident or exposure, whether it was on

employer's premises, what the employee was doing when injured, and how the accident occurred.

4) About the occupational injury or illnessdescription of the injury or illness, including part of body
affected; name of the object or substance which directly injured the employee; and date of injury or diagnosis

of illness.

5) °Ozername and address of physician; if hospitalized, name and address of hospital; date of report; and

name and position of person preparing the report.

SEE DEFINITIONS ON THE BACK OF OSHA FORM 100.



OSHA No. 102

Summary

Occupational Injuries and Illnesses

Establishment Name and Address:

Form Approved
OMB No. 44R 1453

Injury and Illness Category Fatalities

3

Lost Workday Cases Nonfatal Cases Without
Lost Workdays

Number
of

Cases

4

Number
of Cases
Involving

Permanent
Transfer to
Another Job

or Termi-
nation of

Employment

5

Number of
Lost

Workdays

6

Number
of

Cases

7

Number
of Cases
Involving

Transfer to
Another Job
or Termi-
nation of

Employment

8

Code
1

Category
2

10 Occupational Injuries 4

21

Occupational Illnesses

Occupational Skin Diseases or
Disorders

22 Dust diseases of the lungs
(pneumoconioses)

23 Respiratory conditions due to
toxic agents

24 Poisoning
(systemic effects of toxic
materials)

25 Disorders due to physical agents
(other than toxic materials)

26 Disorders due to repeated trauma

29 All other occupational illnesses

Totaloccupational illnesses
(21-29)

Totaloccupational injuries
and illnesses

*Nonfatal Cases Without Lost WorkdaysCases resulting in: Medical treatment beyond first aid, diagnosis of occupationalillness, loss of consciousness, restriction of work or motion, or transfer to another job (without lost workdays).
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Summary

Occupational Injuries and Illnesses

Every employer is required to prepare a summary of the occupational injury and illness experience of the
employees in each of his establishments at the end of each year within one month following the end of that year.

The summary must be posted in a place accessible to the employees. The form on the reverse of this sheet is to

be used.

Before preparing the summary, review the log to be sure that entries are correct and each case is included in
only one of the classes identified by columns 8, 9, and 11. If an employee's loss of work days is continuing at the

time the summary is being made, estimate the number of future work days he will lose and add that estimate to
the work days he has already lost and include this total in the summary. No further entries need be made with

respect to such cases in the next summary.

Occupational injuries and the seven categories of occupational illness are to be summarized separately. Identi-

fy each case by the code in column 7 of the log of occupational injuries and illnesses.

The summary from the log is made as follows (for occupational injuries, code 10follow the same pro.
cedure for each of the illness categories)

Fatalities. For cases with code 10 in column 7, count the number of entries (date of death) in column 8.

Lost Workday Cases, Number of Cases. For cases with code 10 in column 7, count the number of entries in

column 9.

Number of Cases Involving Transfer or Termination. For cases with code 10 in column 7, count the number

of check marks in column 10.

Number of Lost Workdays. For cases with code 10 in column 7, add the entries (lost workdays) in column 9.

Nonfatal Cases Without Lost Workdays, Number of Cases. For cases with code 10 in column 7, count the

checks in column 11.

Number of Cases Involving Transfer or Termination. For cases with code 10 in column 7, count the checks in

column 12.

Total each column for occupational illnesses and then, on the last line for occupational injuries and illnesses

combined.

Compare the sum of entries in the total line for columns 3, 4, and 7 with the total number of cases on the log.

If the summary has been made correctly, they will match.



U.S. DEPARTMENT OF LABOR WASHINGTON, D.C. j JULY 1972

OSHA RECORDKEEPING ADDENDUM NUMBER 2

To the Employer:

Coverage under the Occupational Safety and Health Act of 1970 has been clarified.

You can avoid common errors in keeping OSHA records.

There are changes in OSHA recordkeeping rules not covered in the booklet or on the forms.

Details are given below:

The Federal Register of January 21, 1972,
contained a clarification on coverage of
employers under the Occupational Safety
and Health Act of 1970. In general, this
regulation states that any employer em-
ploying one or more employees would be an
"employer engaged in a business affecting
commerce" and is covered by the Act. The
only exclusions: Household domestics and
farm family workers are not considered to
be covered under the Act's definition of
employees. Church and religious employ-
ees are not covered when directly engaged
in the performance of religious services.
Specifically named as covered: Employees
of the professions (physicians, attor-
neys, etc.), agricultural workers except
family members, employees of Indian groups,
employees of nonprofit and charitable
organizations, and employees of churches
and religious groups except as noted above.

These reminders should help you avoid com-
mon errors in keeping OSHA records:

*OSHA 100. 1) In column 7, use code 10
for injuries. Codes 21-29 are for ill-
nesses. 2) Cases without lost workdays
are checked in column 11. No entries for
these are made in columns 8 or 9. 3) Lost
workdays are whole. numbers, not fractions.
Count partial days as whole lost workdays.
4) First aid cases are not recordable,
even though a doctor gives the first aid.
*OSHA 101. 1) Describe fully the events

that led to the injury or illness (not just
"fell down"). 2) Describe fully the injury
or illness (not just "cut hand").

*OSHA 102. 1) Enter the establishment
name and the year covered. 2) Sign the
summary or attach a certification. (See
the other column of this addendum.)

*OSHA 100, 101 AND 102 ARE RECORDKEEPING
FORMS, NOT REPORTING FORMS. If your estab-
lishment is selected for the annual survey,

you will be mailed a report form and
instructions.
Modifications of Part 1904, Title 29, of the
Code of Federal Regulations dealing with the
OSHA recordkeeping system were published in the
January 18, 1972, Federal Register. The major
changes:

*Any employer may maintain the log (OSHA 100)
at a place other than the establishment and/or
by means of data processing equipment, if

a) there is available at the place where the
log is maintained sufficient information to com-
plete the log to a date within 6 working days
after receiving information that a recordable
case has occurred; and

b) at each establishment there is available
a copy of the log which reflects separately the
injury and illness experience of that establish-
ment complete and current to a date within 45
calendar days.

*The employer must have available for inspec-
tion at each establishment within 6 working days
after receiving information that a recordable
case has occurred, a supplementary record (OSHA
101 or its equivalent) for each occupational
injury or illness for that establishment.
*The annual summary (OSHA 102) must be posted

by February 1 of the following year and remain
in place for 30 consecutive calendar days there-
after. (This is interpreted to mean that the
summary must remain in place until March 1.)
*The employer or the employee who supervises

preparation of the summary must certify that it
is true and complete by signing in the lower
right corner or appending a certification.

*Individual entries on the log no longer need
to be initialed,

In addition, employers must report to their
Area Office of the Occupational Safety and
Health Administration within 48 hours each
accident or health hazard that results in one
or more fatalities or hospitalization of five
or more employees.



REQUEST FOR ADDITIONAL FORMS

The regulations under the Occupational Safety and Health Act require that records be maintained in each
establishment. Firms with multiple establishments may need additional copies of this booklet or forms; if so,
please indicate number needed on the form below.

Number
Needed

Recordkeeping Booklets

Individual Forms May be Ordered Slperately

Log of Occupational Injuries and Illnesses
(OSHA Form 100)

Supplementary Record of Occupational Injuries and Illnesses
(OSHA Form 101)

Summary, Occupational Injuries and Illnesses
(OSHA Form 102)

Poster: Safety and Health Protection on the Job

Please send this order to the Regional Office for your area. See inside back cover for address. Complete
reverse side of this form for a return mailing label.

Cut on Line

REQUEST FOR ADDITIONAL FORMS

The regulations under the Occupational Safety and Health Act require that records be maintained in each
.establishment. Firms with multiple establishments may need additional copies of this booklet or forms; if so,please indicate notnber needed on the form below.

Number
Needed

Recordkeeping Booklets

Individual Forms May be Ordered Separately

Log of Occupational Injuries and Illnesses
(OSHA Form 100)

Supplementary Record of Occupational Injuries and Illnesses
(OSHA Form 101)

Summary, Occupational Injuries and Illnesses
(OSHA Form 102)

Poster: Safety and Health Protection on the Job

Please send this order to the Regional Office for your area. See inside back cover for address. Complete
reverse side of this form for a return mailing label.
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Firm
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VT 016 761
VERMONT PERIODIC INSPECTION MANUAL.

VERMONT STATE DEPT. OF MOTOR VEHICLES,
MONTPELIER. DIV. OF INSPECTION.
MF AVAILABLE IN VT-ERIC SET.
PUB DATE - NO 49P.

DESCRIPTORS - *MANUALS; *INSPECTION;
*VEHICULAR TRAFFIC; *STATE STANDARDS;
EQUIPMENT STANDARDS; FACILITY REQUIREMENTS;
*STATE AGENCIES
IDENTIFIERS - INSPECTION STATION OPERATORS

ABSTRACT - THIS MANUAL CONTAINS BASIC
INFORMATION FOR AND ABOUT INSPECTION STATION
OPERATORS IN THE STATE OF VERMONT. PROCEDURES
FOR THE ESTABLIShMENT OF SUCH STATIONS AS
WELL AS REQUIREMENTS FOR OBTAINING A LICENSE
TO MAN THEM ARE EXPLAINED IN ONE OF THE
FOLLOWING TOPICS: (1) VERMONT LAW REGARDING
MOTOR VEHICLE INSPECTION, (2) REQUIREMENTS
FOR APPOINTMENT: SPECIFICATIONS, (3) GENERAL
PROVISIONS, (4) DETAILED INSTRUCTIONS:
PROCEDURES, REQUIREMENTS, ETC., AND (51
CHANGE IN INSPECTION MECHANICS' REQUIREMENTS
FOR CERTIFICATION. INCLUDED AS SUPPLEMENTS
ARE A STATE MAP AND ILLUSTRATIONS DEPICTING
SOME OF THE CONCEPTS PRESENTED. (SN)
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RESEARCH LIBRARY
THE CENTER FOR VOCATIONAL
AND TECHNICAL EDUCATION
THE OHIO STATE UNIVERSITY

TO INSPECTION STATION OPERATOR:
ink

1671

THE PROCEDURE OUTLINED HEREIN SHOULD BE CAREFULLY

STUDIED AND FREQUENTLY REVIEWED BY YOUR ENTIRE ORGANIZATION.

BE THOROUGHLY FAMILIAR WITH ALL THE PROVISIONS, REGULATIONS

AND LAWS CONTAINED HEREIN, AS FULL COMPLIANCE WILL BE RE-

QUIRED BY ALL CONCERNED.

FAILURE TO COMPLY WITH ALL THE PROVISIONS, REGULATIONS

AND LAWS PERTAINING TO MOTOR VEHICLE INSPECTION MAY RESULT

IN SUSPENSION OF INSPECTION STATION APPOINTMENT AND/OR

MECHANIC'S INSPECTION CERTIFICATE.

IT IS THE RESPONSIBILITY OF THE STATION OWNERS AND/OR

OPERATORS TO MAINTAIN THIS MANUAL IN AN UP-TO-DATE MANNER

AT ALL TIMES FOR THE USE OF APPROVED INSPECTION PERSONNEL.

EXAMINE ALL CORRESPONDENCE IMMEDIATELY, UPON ARRIVAL FROM

THIS DEPARTMENT, AS THIS IS OUR PRIME METHOD OF KEEPING YOU

INFORMED OF IMPORTANT CHANGES OR ADDITIONS TO THE REGULATIONS.

STATION NUMBERS SHOULD BE PLACED ON ALL CORRESPONDENCE

PERTAINING TO INSPECTION STATIONS AND SUCH COMMUNICATIONS

SHOULD BE ADDRESSED TO:

DEPARTMENT OF MOTOR VEHICLES
INSPECTION DIVISION
MONTPELIER, VERMONT 05602

VERMONT OFFICIAL PERIODIC INSPECTION MANUAL

EFFECTIVE APRIL 1, 1968



Any inspection station requesting information relative to

station appointments, inspection procedures and regulationa and

all matters pertaining to the inspection program, may obtain such

information by contacting the following personnel by letter or by

telephone between the hours of 8:00 A.M. and 4:30 P.M. on Monday's

through Friday's:

Donald C. Dolliver - Chief Inspector Dept. of Motor Vehirt1
Ernest D. Mathews - Asst. Chief Inspector Inspection Division
Clara Sole - Inspection Clerk Montpelier, Vt. 0560'

Telephone 223-2311
Extension 501

Listed below, for emergency use only are the names, addresses

and telephone numbers of Motor Vehicle District Inspectors and the

areas which they supervise. District Inspectors may be contacted

by telephone on Mondays through Fridays prior to 8:00 A.M. and after

5'30 P.M.

Inspector 0.V. George
Star Route
St. Johnsbury, Vt.
Telephone 748-3298

Inspector Harold Carroll
P.O. Box # 97
No. Sprigfield, Vt.
Telephone 886-2479

Inspector Norman Emmons
P.O. Box 232
Rutland, Vt.
Telephone 775-4401

Inspector L.G. Ferguson
183 Hickok Street
Winooski, Vt.
Telephone 863-5268

Inspector Harold Cone
129 Iroquois Avenue
Essex Jtt. Vt.
Telephone 878-5563

Inspector Raymond Blow
East Montpelier, Vt.
Telephone 223-6510

L 1'74

Northeastern Area
of Vermont

Southeastern Area
of Vermont

Southwestern Area
of Vermont

Greater Burlington Area
of Vermont (including
Winooski, Essex Jct.
and South Burlington)

Northwestern Area
of Vermont

Central Area
of Vermont
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VERMONT LAW REGARDING MOTOR VEHICLE INSPECTION:

T. 23 V.S.A. SECTION 1222

All motor vehicles, trailers and semi-trailers registered
in the state shall be periodically inspected during the
months of May and October in each year at garages or quali-
fied service station, designated by the Commissioner as
inspection stations, for the purpose of determining whether
they are properly equipped and maintained in good mechanical
condition. Effective July 1, 1967 all motor vehicles must
be inspected within 15 days from the date of registration,
by an authorized inspection station. The charges for such
inspection made by garages designated to conduct periodic
inspections shall be subject to the approval of the Commis-
sioner of Motor Vehicles, and the charges made for such
inspection shall be credited toward charges made for
necessary repairs, provided the cost for repairs exceeds
the minimum inspection fee. The Commissioner may suspend
the registration of any motor vehicle until the owner
thereof complies with the requirements of such inspection.
A person who violates a provision of this section shall be
fined not more than $100.00 or imprisoned not more than
thirty days, or both.

SECTION 1223. - Prohibitions

An owner of a motor vehicle shall not affix or cause to be
affixed thereto a certification of inspection that was
not assigned by an official inspection station to such
motor vehicle. A person shall not knowingly operate a
motor vehicle to which a certification of inspection is
affixed if the certification of inspection was not assigned
by an official inspection station to that vehicle.

GENERAL INFORMATION:

1. Inspection of registered vehicles:

Every motor vehicle registered in this state shall be in-
spected by a certified inspection mechanic, at a station
designated as an Official Inspection Station by the Commis-
sioner of Motor Vehicles; and if found to be unsafe or un-
fit for operation, or improperly equipped, it must be put
in a safe condition and properly equipped before an official
sticker is placed. on the windshield, or an official inspection
seal is attached to the left side of the rear number plate
bracket.

2. Motor Vehicles registered out-of-state:

If a non-resident temporarily in the State of Vermont pre-
sents his motor vehicle with out-of-state plates on it for
inspection, you may inspect the same and attach a sticker
or seal if the vehicle meets our inspection requirements.
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3. Where can repairs be made:

It must be understood that any motor vehicle owner is
free to select his own Official Inspection Station, AND
IS NOT OBLIGED TO HAVE NEEDED WORK DONE AT THE STATION
WHERE THE INSPECTION WAS MADE UNLESS HE SO DESIRES.

4. Inspection of Vehicles for Sale- -Owner Certificate

Effective September 1, 1967, owner certificates, each
bearing a distinguishing number, shall be issl-ed only to
registered Vermont motor vehicle dealers requesting same
at no fee. The front of such certificate shall be orange
in color with black lettering, and such certificate shall
be triangular in shape. The back of such certificate shall
require make and serial number of the vehicle acquired,
registered dealer number and the date such vehicle is
acquired. Owner certificates shall be attached to the
inside lower right corner of the windshield of a motor
vehicle owned by the dealer. The back of all owner cer-
tificates shall be correctly filled out fn ink or ball-
point pen before attaching such certificate to any motor
vehicle owned by the dealer.

A registered Vermont motor vehicle dealer may attach an
owner certificate issued to him, to any uninspected motor
'vehicle owned by him on the date of vehicle acquisition,
provided such motor vehicle is in good mechanical condi-
tion and properly equipped.

Title 23 (VSA) Section 454 is attached hereto and a
permanent part of this bulletin

An uninspected motor vehicle owned by a registered Vermont
mot vehicle dealer, while being operated with a valid
Vermon':: motor vehicle dealer number plate assigned to such
dealer and provided an owner certificate issued to such
dealer is thereon displayed, shall not require an official
Vermont inspection sticker to be attached thereto until after
five (5) consecutive days from the date such motor vehicle is
acquired, as shown on the attached owner certificate,
PROVIDED the use of such motor vehicle is in accordance with
Title 23 (VSA) Section 454, (1) and (2) only.

An owner certificate shall be void and unauthorized when
such motor vehicle is operated 11_ accordance with Title
2Q VSA Section

-2-
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TITLE 23 (VSA) SECTION 454

"A motor vehicle owned by a dealer may be operated,
while so owned, under the distinguishing number
assigned to him as provided in this subchapter,
for the following purposes and uses:

Authorized use of
owner certificate

Authorized use of -
owner certificate

UNAUTHORIZED use of
owner certificate

UNAUTHORIZED use of
owner certificate

UNAUTHORIZED us of
owner certificate

UNAUTHORIZED use of
owner certificate

UNAUTHORIZED use of
owner certificate

(1) For the purpose of testing or adjusting
--such vehicle in the immediate vicinity of
his place of business;

(2) For some purpose directly connected with
the business of purchasing, selling or ex-
changing motor vehicles by such dealer;

(3) For a demonstration when the prospective
purchaser is operating such vehicle and is
not accompanied by the dealer or his employee,
and then only for a period not to exceed three
days;

(4) For the temporary accommodation of a cus-
tomer of the dealer when a motor vehicle
properly registered under the law of this
state of the customer, because of accident
or wear, is disabled and is left with the
dealer for repairs and then only for a period
not exceeding seven days;

(5) In addition a pleasure car, while so
owned, may be operated under the distinguishing
number assigned to him;

(A) For the private pleasure or business
use of the dealer and members of his
immediate family, residing in the same
household;

(B) For the use of such vehicles at
funerals or in public parades when no
charge or rental is made for such use. "

-3-
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5 Fees for Inspection:

The maximum fee for inspection of a motor venicle shall not
exceed one dollar ($1.00). If the time spent on inspec-
tion, adjustments and repairs made on the vehicle exceeds
one dollar, based on your hourly charge, then the one
dollar fee shall be disregarded and the charge will be
on your hourly basis. The hourly rate charged shall be
prominently posted and displayed just below the Official
Inspectibn Station Certificate.

6. Reports, Certificates, and Supplies:

Official Certificates9 windshield stickers, inspection
seals, official display posters and report forms will be
furnished by the Department after such appointments have
been made, and additional supplies will be forwarded upon
request for same.

7. Standard Equipment and "Properly Equipped":

As applied to a motor vehicle shall include: adequate tires,
headlamps, tail lamps, lenses, reflectors, brakes, muffler,
rear view mirror, windshield wiper, horn, windshield, number
plate brackets and if manufactured or assembled after
January 1, 1955, directional signals of a type approved
by the Commissioner of Motor Vehicles.

All pleasure cars, beginning with the manufacturer's model
year of 1964, must be equipped with seat belts or harnesses
in the left and right front seats. Belts and attachments
must be a type approved by the Commissioner of Motor Vehicles.
All pleasure cars, motor trucks and motor busses, beginning
with the manufacturer's model year of 1964, must be equip-
ped with an adequate windshield defroster of a type approved -

by the Commissioner of Motor Vehicles. The Commissioner
has ruled that he approves any standard defroster installed
by the manufacturer of the vehicle.

8. Report of Rejections

Any Official Inspection Station may report, on the back of
a Weekly Report Sheet, any motor vehicle which has been
disapproved for inspection. The following information must
be listed:

Registration Number
Date Rejected
Reason for rejection

-4-
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REQUIREMENTS FOR APPOINTMENT: SPECIFICATIONS

1. Inspection stations are appointed solely for the benefit
of the motoring public. Before a certificate of appoint-
ment as an Official Inspection Station will be issued, an
applicant must have an approved place of business. Recom-
mendation for approval as an Official Inspection Station
shall be made by a Motor Vehicle Inspector.

2. All appointments are provisional, and are conditioned on a
proper conduct of the work and compliance with Department
regulations. Upon approval your certificate of authoriza-
tion must be prominently displayed under glass or plastic.

3. In accepting appointment, Official Inspection Stations
obligate themselves to the following requirements:

A. Make thorough inspections and affix official inspection
stickers or seals only on those vehicles that meet ALL
requirements, and then only in the spq.ce designated by
the Commissioner of Motor Vehicles.

B. Make weekly reports to the Department of Motor Vehicles
on each Monday during April and May and again during
September and October. Otherwise, reports must be made
monthly on the first Monday of the month. If no vehicles
are inspected during the month, simply state so on a
postal card.

C. Return the stubs of each Inspection book as soon as
completed.

D. STICKERS SHOULD BE KEPT UNDER LOCK AND KEY AND IN A
SAFE PLACE. THE OPERATOR OF AN INSPECTION STATION
SHALL BE RESPONSIBLE FOR THE SAFEKEEPING OF THESE
STICKERS. All losses of stickers must.be reported
at once to the Department of Motor Vehicles.

4. Each Official Inspection Station shall have a minimum of
one certified inspection mechanic.

A. A certified inspection mechanic is defined as follows:
A person 18 years of age or older holding a valid
Vermont operator's license, with experience in making
adjustments and repairs to motor vehicles and a thorough
working knowledge of the rules and regulations set forth
in the Official Inspection Manual.

B. A mechanic may be certified only after examination by
the Department of Motor Vehicles. If an operator's
license is revoked or suspended (for any reason or
period of time) the mechanic will cease inspectiors
during the suspension period and shall not be authorized

-5-

41.SS



5

to inspect Motor Vehicles until privileges have been
fully restored. The Department of Motor Vehicles,
Inspection Division, must be notified of any suspensions
involving a certified mechanic, and such mechanic shall
return his Inspection Certificate immediately.

C. Owners and/or Operators of Official Inspection Stations
may request examination of new employees by contacting
the Department of Motor Vehicles, Inspection Division,
Montpelier, Vermont.

D. Owners and/or Operators of Official inspection Stations
shall notify the Department of Motor Vehicles upon
hiring or releasing any certified inspection mechanic.
Information required shall include the mechanic's name
and address, and in addition, the mechanic's inspection
certificate number. No mechanic shall be authorized to
inspect motor vehicles at any Official Inspection Station,
until such station has notified the Department of Motor
Vehicles of his employment.

E. The use of an uncertified mechanic for inspecting or
approving vehicles for inspection is sufficient cause
for immediate suspension of the appointment of that
Inspection Station.

F. Certified Inspection mechanics are subject to re-examina-
tion at any time, by the Department of Motor Vehicles,
to determine that they have full knowledge of current
Official Inspection Rules and Regulations.

G. A certified inspection mechanic's certificate may be
recalled for any infraction or violation of the rules
and regulations governing the inspection of vehicles.

A company or business may be approved as an Official Fleet
Inspection Station, provided they have ten (10) or more
motor vehicles registered in the name of the company or
business, and meet all requirements for approval as an
Official Inspection Station.

6. ;apace Requirements:

A. Available level space within the garage for inspection
and repairs is one of the most important factors in
making and continuing appointments. All inspections
must be conducted in the approved area, unless specific
regulations state otherwise.

B. "Inspection Area" is defined as the designated space
approved for inspection purposes. Approval cannot be
granted, nor permitted to continue, unless full com-
pliance of the following requirements are maintained.

-6--

4186



1. A station using an approved headlamp testing
machine or an approved mechanical aimer shall
have at least 25 feet of adequate floor within
the garage. An adequate floor must not slope
other than to the front or rear as the vehicle
would set to be inspected. The rate of slope
shall be uniform and no greater than 2 inches
in 25 feet.

2. Uhere a standard headlamp testing scraen is to be
used there must be at least 45 feet of floor space
within the garage. The first 25 feet shall be an
adequate floor and not slope other than to the
front or rear as the vehicle would set to be in-
spected. The rate of slope shall be uniform and
no greater than 2 inches in 25 feet.

3. Floors must be a hard surface of a type approved
by the Department of motor Vehicles.

4. Lifts are permissible. Exception: Privc-on Lyp
(hoist which lifts the vehicle by the wheels) are
not permitted in the inspection area.

5. A center drain is permitted providing the sloped
area does not exceed two (2) feet square.

6. Door tracks cannot be included in the space
requirements.

7. An inspection area or bay, equipped with an
authorized lift, tray use ramps of an approved
type within the errie inspection area or bay.

C. Any trailer, semi-trailer or trailer coach may be in-
spected outside of the inspection station's building,

and need not be inside the building for inspection
purposes.

D. All motor trucks such as truck cranes, trucks with per-
manently mounted well drilling machines, or any type of
motor truck which is not able, due to its height, to

enter an inspection station's building, may be inspected
outside of the inspection station's building on the
station's property, PROVIDED THE STATIOiJ'S PROPERTY HAS
AN APPROVED AND PROPERLY NARKED LEVEL SURFACE AREA FOR
SUCH INSPECTION.

All inspection stations using mechanical type head-
light aimers which attach to the headlights, or floor
mounted type headlight aimers such as Bear, Bean, etc.,
wfll be required to have at least 25 feet of 1()vel sur-
face area outside of the building. Inspection stations

- 7A
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using a headlight aiming screen will be required
to have 45 feet of surface area outside of the
building, 20 feet of which must be level.

An exterior adequate level surface may be either
concrete or blacktop, and must not slope other
than to the front or rear as a vehicle would set
to be inspected. The rate of slope must be uniform
and no greater than 2 inches in 25 feet.

7. Inspection Stations shall be ready to conduct inspections
during normal business hours at any time during the year.
This means that the floor area used for inspection must be
clean and clear of obstructions; guide lines painted; and
all necessary equipment in place and ready for use.

8. All inspection stations with ramps, formerly approved
for headlamp aim prior to January 1, 1967, shall be
issued a provisional official inspection station certi-
ficate. Such station shall have an approved floor (without
ramps) as stated in the revised inspection manual by
April 1, 1971, or the provisional official inspection
station certificate shall be cancelled.

GENERAL PROVISIONS

1. Any change in name, ownership or in location of any
Official Inspection Station cancels the appointment of
that station, and the Department of Motor Vehicles,
Inspection Department must be notified immediately in
writing.

2. Inspection stations upon going out of business shall
immediately return to the Department of Motor. Vehicles,
the certificate of appointment with all unused inspection
seals and/or stickers and completed final reports on all
inspections.

3. Stations should anticipate the necessity for additional
supplies of inspection seals or stickers. If it becomes
necessary to request additional seals or stickers, they
must be obtained through the Montpelier office by phone
or mail.

4. Foreign make motor vehicles must comply with all inspec-
tion requirements.
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DETAILED INSTRUCTIONS:
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DETAILED INSTRUCTIONS: PROCEDURES, REQUIREMENTS, ETC.

1. Serial Number: Registration Certificate.

A. When any part of a serial number, including letters
used in the prefix, is incorrect or transposed, the
crtificate does not properly identify the vehicle
and -mu$1, be corrected. This may be accomplished by

'he owner return the original certificate,
.0:/1.ning the correct serial number and enclosing a

3f fifty (500) cents to the Department of Motor
Montpelier, Vermont 05602. An official

4pection sticker or seal shall not be attached
the owner has obtained such corrected regis-

tration certificate. An official inspection station
shall, however, be authorized to collect a fee of
fifLy (500) cents from the owner, and forward with
the original certificate and the correct serial number
to the Department of Motor Vehicles, Montpelier, Vermont
5602. An official inspection sticker or seal may

then be attached to the vehicle, provided it meets
all other inspection requirements.

B. Whenever a registration certificate has been lost, the
owner shall request a duplicate certificate from the
Department of Motor Vehicles, Montpelier, Vermont
05602, enclosing a fee of fifty (500) cents for such
duplicate certificate. An official inspection sticker
or seal shall not be attached until the owner has ob-
tained a duplicate certificate. An official inspection
station shall, however, be authorized to attach an
official inspection sticker or sal to the vehicle,
provided it meets all other inspection requirements,
and upon compliance with the following procedure:

1. Verification of registration by telephone with
the Department of Motor Vehicles, Montpelier, Ver-
mont, and collection from the owner of a fee of
fifty (500) cents. Request for a duplicate regis-
tration together with the fifty (500) cent fee,
shall be mailed immediately to the Department of
Motor Vehicles, Montpelier, Vermont 05602 by the
Official Inspection Station.

C. Beginning with the 1964 registration year, all regis-
tration certificates for vehicles powered by other
than gasoline will be marked "non gasoline". If any
vehicle is presented with a certificate not marked
"non gasoline" and you find it powered by other than
gasoline, inspection must be denied and you must notify
immediately the Department of Motor Vehicles, Montpelier,
Vermont 05602.



2. Rear View Mirrors:

All motor vehicles other than trailers shall be equipped
with a mirror so attached that the operator shall at all
times have a reflected vie/ of the highway to the rear of
such vehicle. All mirrors must be in good condition and
securely mounted so as to maintain adjustment under or-
dinary conditions of travel.

In addition to the above all motor trucks shall be equip-
ped with a mirror not less than (5) five inches in diameter
or a mirror with at least 16 square inches of reflective
area.

3 Horns:

Every motor vehicle other than trailers, semi-trailers and
trailer coaches, shall have a horn that gives adequate warn-
ing. Horn. buttons must be located so as to be readily
accessible to the driver, and function without the 117,,-
of excessive pressure.

Audible warning devices of any type other than horns are
not permitted except as otherwise specified in this manual.

4. Windshield Wipers & Defrosters:

A. Every motor vehicle except motorcycles, trailers,
semi-trailers and trailer coaches, shall have at
least one windshield wiper and same shall be on the
driver's side. If vehicle was originally equipped
with two wipers, both must be in good operating con-
dition. Wiper and/or wipers shall be set in motion
during inspection, and shall not be approved unless
they are in good condition and function so as to keep
the wiped area of windshield clear under ordinary
rain or snow conditions.

B. Every 1964 or later model pleasure car, motor truck or
motor bus must be equipped with an adequate windshield
defroster in proper operating condition.

5. Glass:

A. Clouded windshields are dangerous. No windshield shall
be passed when it has:

1. A clouded area that obstructs the driver's vision.

2. Any cloudiness along the left edge (viewed from
driver's seat.)

3. Any cracks, checks, stone bruises or other flaws
within the wiper area which might materially affect
an operator's vision.
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D. A clouded strip not to exceed 2" in width is permitted
along the top, bottom or right hand edge of the wind-
shield.

C. On a divided windshield, no clouding is permitted
along the divider strip.

D. Any glass in doors or windows that has been broken so
that a cutting or jagged edge is exposed shall be re-
placed.

E. All glass replacements shall be SAFETY GLASS if the
vehicle was manufactured after 1935. On any vehicle
manufactured before 1936, glass replacements shall be
of SAFETY GLASS, if the original glass was of that type.
Trailer coaches are not required to be equipped with
Safety Glass.

Rephteement safety glass must meet the American Stand-
ards Safety Code for Safety Glazing Materials, and
such glass :must be so marked.

AS-1 For all Glazir,5, including windshields
AS-2 For all glazing, except windshields

On 1952 and older model vehicles, glass marked
with initials ASLIB may be used in any windshield
or window. Glass marked AS may be used anywhere
except in the windshield. Vehicles after 1952
are marked with AS-10 to be used in any wind-
shield or window; and AS-2 anywhere except in
the windshield.

F. Glass in the rear window and the doors of the driving
compartment shall be clear enough so that the driver
has unobstructed vision of the highway and all objects
on it.

G. Material which is used in the rear window of soft top
convertibles must be replaced when it becomes scratched:
clouded, or deteriorated to such an extent that vision
is impaired.

H. Stickers, Posters, Placards, Ornaments, etc. T23, 1050:

Obstructing windshield.

"A person shall not paste, stick or paint advertising
matter or other things on or over any transparent part
of a motor vehicle, except in a space not over four
inches high and twelve inches long in the lower right
hand corner of the windshield, or in such space as the

Commissioner of Motor Vehicles may specify for location
of any sticker required by governmental regulation,
and further shall not hang any object in back of the
windshield of a motor vehicle." The Commissioner rules

Revised 17 Oct. 1969
Replaces Page 11 . -11A
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that all seriodic inspection stickers shall be placed
in the lower ri ht hand corner of the windshield. in
the above rovided space of not over four inches nigh
and twelve inches long.

Any vehicle displaying a sticker of a g_vernmen:al
agency such as the Interstate Commerce Commission.
Public Utilities Commission, Turnpike Authorit:
military base may display sl;,'"). requIr,
All other stickers or signfJ t

portion of a mc,--,or vehicle- , . - 7paoe
inches b- twelve inches in :Lie 1(.-)-,;er r_Ight hand corner
o the windshield must be removed, and also any object
hanging in back of the windshield must be removed be-
fore attaching the inspection sticker.

This latter provision does not apply to a plastic
strip sunshade (not more than three inches wide)
placed along the inside top edge of a windshield.

6. Brake Equipment Required:

Every motor vehicle, except a trailer, semi-trailer, or
trailer coach, when operated upon a highway shall be
equipped with brakes adequate to control the movement of
and to stop and hold such vehicle, and except for tractors,
shall include two separate means of applying the brakes
to at least two wheels.

7. Brake Performance Requirements:

A. Emergency Brake (Commonly referred to as parking or
hand brake)

Shall be adequate to hold the vehicle on any grade
upon which it is operated, both with the vehicle
headed up the hill or down the hill; and shall stop
the vehicle within 55 feet from a speed of 20 miles
per hour.

B. Pleasure Cars: Reserve travel of the service brake
(foot) pedal. In all cases there shall be a reserve
between the bottom of the brake pedal and the floor
board of the vehicle, when the foot brake is applied,
of not less than 251 (i) of the maximum possible pedal
travel. Any vehicle or combination of vehicles (equip-
ped with four wheel brakes) shall stop within its
length from a speed of 20 miles per hour. Any vehicle
or combination of vehicles (equipped with two wheel
brakes) shall stop within ll times its length from a
speed of 20 miles per hour.

C. Trucks: The service brakes upon any motor truck,
truck-tractor or combination of vehicles shall be



adecuate to stop such vehicle or vehicles when travel-
ling 20 miles per hour within a distance of 30 feet
when upon dry asphalt or concrete pavement surface
free from loose material where the grade does not-
exceed one (1) percent.

D. Brake Test,

Emergency brakes and service brakes shall be tested.
for stopping distance on the highway, and not within
a bilding. An Official Inspection Station may con-
duct off the highway emergency brake and service brake
tests provided such station has a concrete or asphalt
paved area of sufficient length and required grade to
comply with brake testing requirements.

EXCEPTION: Any brake testing instrument, mechanical
or otherwise, may be used for the testing of brakes,
provided such instrument has been approved for the
testing of brakes by the Vermont Department of Motor
Vehicles,

8. Hydraulic System

A. Visual Inspection Procedure

1. Check master cylinder for leakage. Also, check
fluid level in the reservoir chamber.

2. Inspect wheel cylinder for --..c2ak$' at cc,fecti ns,
bleed screw and dust boots.

3. Inspect hydraulic hoses, tubes and connections for
leaks, cracks, chafing and flattened or restricted
sections.

B. Causes for resection:

1. Fluid level in master cylinder reservoir below
half-full point.

2. Leak at master cylinder or wheel cylinders.

3. Hydraulic hoses, tubing or connections leaking,
chafed, restricted, crimped, cracked or broken.

C. Mechanical Linkage - Visual Inspection

1. Inspect for worn pins and missing or defective
cotter pins.

2. Inspect for weak, broken or missing springs and
worn cables.

-13-
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Inspect for froz- ste r 4nor,s-r.at-i.ve connecons.
c,1,4,1r ^74,c.

retainers.

L. Check pedal shaft and bearings for high friction,
wear, and misalignment.

D. Causes for rejection:

1. Mechanical parts missing, broken or badly worn.

2. High friction in pedal and linkage or in brake
components.

3. Brake operating levers improperly positioned or
misaligned.

E. BRAKE SPECIFICATIONS FOR TRAILERS OR SEMI-TRAILERS,
SEE SECTION 22.

F. Brake Fluid Requirements

The Statutes provide that after January 1, 1961+ no
person may distribute or provide any fluid for use
in the hydraulic brake system of a motor vehicle unless
it meets the Society of Automotive Engineers Standards
of 70 R1 or better and any container must bear a state-
ment of its classification such as SAE 70 R1 or SAE
70 R3.

9. Front Lights:

A. Lighting Requirements:

A motor vehicle, except a motorcycle, shall be equipped
with at least 2 lighted headlamps of substantially the
same intensity. A motorcycle shall be equipped with
at least 1 headlamp. The light from the headlamps of
a motor vehicle other than a motorcycle shall render any
substantial object on the ground clearly visible at
least 150 feet ahead of such vehicle.

The light from the headlamp of a motorcycle shall render
any substantial object on the ground clearly visible at
least 100 feet ahead of such motorcycle.

All light and/or lamps used and/or mounted on the ex-
terior of a motor vehicle must be approved by the
Department of Motor Vehicles for the purpose for which
it is intended to be used.

No lights other than standard equipment are permitted
on the interior of a vehicle which are visible from
the exterior unless authorized by permit. This includes
lights in stuffed animals, statues, colored lights, etc.
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B. Lamp Inspection Recuirements:

Lamp inspection includes the following types of lamps:
head, tail, stop, license plate, clearance, signal,
marker, fog, parking and back-up.**

Any of the following defects shall be corrected by
either repair or replacement.

1. Any bulb in any lamp which fails to function
properly.

2. An improperly connected circuit which does not
light the proper filaments for the different
switch positions.

3. A cracked, broken or missing lens; or a lens that
is rotated, upside down, wrong side out, or is
otherwise incorrectly installed.

4. A headlamp or fog lamp with dirt or moisture inside.

5. A lamp which is not securely fastened to the
vehicle.

6. A lamp showing a beam of color contrary to law
or regulations.

7. Any defects in wiring or lighting equipment that
would be likely to influence adversely the effective-
ness of the lighting performance.

8. Any auxiliary equipment placed on, in or in front
of any lamp which is not a part of the original
approved equipment.

9. Beam indicator lamps which do not indicate the
proper beam to the driver and which do not function
properly.

10. Unequal intensity of the illumination from lamps
functioning in groups of two or more.

11. S11 headlamps shall show a clear white light, and
no colored headlamp lens shall be permitted.

C. Beam Indicators or Tell-tales:

On all motor vehicles originally designed with a beam
indicator or tell-tale as an integral part of the lighting
system, and also on all cars not so designed but having
installation of headlights other than the original design,

**NOTE: Fog and back-up lights may also be corrected by
removal.
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such beam indicators or tell-tales shall be in working
order before apnroval during inspection.

D. Fog and Auxiliary Lamps:

Fog lamps are lamps which may be used with the lower
beam headlamps to nrovide road illumination under Condi-
tions of rain, snow, dust, or fog.

Aiming - Symetrical beams shall be aimed straight ahead
with the top of the beam L. inches below the lamp
center level at 25 feet
Asymetrical beams shall be aimed with the left
edge of the high intensity zone straight ahead
and the top of the beam 2 inches below the level
of the lamp center at 25 feet.

Auxiliary lamas are units intended to supplement the lower
beam from headlamps, including sealed beam.

- The left edge of the stray light immediately to
left of the high intensity zone shall be

aimed at the vertical line through the lama cen-
ter at 25 feet. The top of the high intensity
zone shall be aimed at the level of the lamp
center at 25 feet, car unloaded.
These units should be turned off when traveling
winding roads and in congested areas. They
should be wired so that they can be turned on
or off only with the lower beam of the regular
headlamps.

Not more than two fog or auxiliary lamps shall be permit-
ted on any vehicle:

Spot Lamps:

Spot lights are permissible on motor vehicles; no aiming
or adjusting required by inspection stations.

Vermont Statute T.23 §1246....When vehicles are approach-
ing each other from opposite directions, snot lights
shall not be used except when projecting their rays dir-
ectly on the ground and at a distance not exceeding thirty
feet in front of the vehicle.

F. Parking Lights:

If vehicle was originally equipped with parking lights;
same must be in good operating condition.

Replaces Page 16A
March 13, 1970 -16B-
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G. COLORED LIGHTS AND SIREN FOLLOW THESE DflECTI.017S EXA.3TLY

Commencin.l. July 1,. 1968, no motor vehicle shall be opera-
ted upon a highway of this state equipped with a siren or
colored signal lamp visible from the front of the motor
vehicle unless a permit authorizing such equipment, issued
by the COMMISSIONER OF MOTOR VEHICLES, is carried in the
vehicle.

(1) SIRENS AND/OR BLUE OR BLUE AND WHITE SIGNAL LAMPS FOR
ALL LAW ENFORCEMENT VEHICLES.

(2) SIRENS AND/OR RED OR RED AND WHITE SIGNAL LAMPS FOR
ALL AMBULANCES, FIRE APPARATUS, VEHICLES OWNED BY
VOLUNTEER FIREMEN AND VOL=ARY RESCUE SQUAD MEMBERS,
AND MOTOR VEHICLES USED SOLELY ILI RESCUE OPERATIONS.

D1 GIGNAL LAMPS (NO SIRENS) FOR ALL ROAD MAINTEN-
r(.'E vEUTcLES, SERvluE.vEUTcLES, WRECKERS AND SNOW
RFAtffAL T%,0314:1NT.



All permits for sirens and/or colored signal lamps shall be
checked with the REGISTRATION CERTIFICATE to verify that the
vehicle make, year, type and serial number is identical with
the motor vehicle being presented for inspection.

For the expiration date of all permits, see sections (1) and
(2) as printed on the front center of each permit.

All siren and/or colored signal lamp permits shall be valid
only when officially stamped and dated in the upper right
corner of such permits.

'ermits issued by the commissioner shall be carried in some
easily accessible place in the vehicle authorized to use
said equipment, and shall be available for inspection during
the inspection of vehicles by the certified inspection
mechanics of any official inspection station. No inspection
sticker may be issued for a vehicle equipped with a siren or
colored signal lamp or both, unless a current or valid per-
mit for such siren or colored signal lamp or both is produced
for inspection.

NOTHING IN THE ABOVE SECTION shall restrict the lawful use of
approved clearance and marker lights on commercial vehicles,
or approved amber directional signals on the front or rear
of any motor vehicle, or flashing red signal lamps on the
front and rear of school buses.

10. Headlamp Aiming and Adjustment Requirements:

All devices used to test the aim of headlamps shall be of
a type approved by the Commissioner of Motor Vehicles.
This includes mechanical aimers, headlamp testing machines
and headlamp testing screens.

A. Preparation for Aiming

Beam aim shall be checked with no passengers in the
vehicle. Before checking beam aim, see that all tires
are properly inflated; rock the vehicle sideways.

B. Beams should be inspected for focus and aim, either on
a standard headlight testing screen at a distance of
25 feet ahead of the headlamps, or a headlamp testing
machine or mechanical aimer which gives essentially
equivalent results. Multiple beam lamps are always
checked for aim when they are on the high or country
beam except, sealed beam headlamps with the figure 2
molded into the top of the lens, as described on the
following pages, are aimed when on low beam.

Replaces Page 17
28 May 1968 -17A-



C. When the screen is used the lamps are aimed straight
ahead and with the center of high intensity area two
inches below the bulb centers at 25 feet.

D. When a headlight testing machine or mechanical aimer is
used, extreme caution should be exercised so that the
instructions, furnished by the manufacturer for the
proper use thereof, are complied with.

E. In checking dual sealed beam headlamps the department
recommends that these lamps be checked for aim by the
use of mechanical aimers as the lamps were designed
and built with three aiming pads on the face of the
lens for that purpose. The aiming must, however, be
done it pairs, namely, by mounting the aimers on the
No. 1 units and checking their aim and then proceeding
to check the No. 2 units in the same manner. The aimer
settings are exactly the same with all 5 3/4 inch units,
a two inch drop at 25 feet.

When a machine or headlamp aiming screen is used, the
following diagram with instructions, outlines the correct
procedure for proper aiming. In all cases where the machine
or screen is used it will be necessary to cover the No. 2.
units while checking the aim of the No. 1 units.

Headlamp testing machines provide a visual screen upon
which the beam pattern is shown. When the correct aim is
obtained it will appear on the screen exactly as shown in
the following two diagrams.

All lamps with a figure 2 appearing on the lens face must
be aimed while on LOWER BEAM in the same manner as the
5 3/4 inch type 2 sealed beam ul its. See diagrams and
aim instructions on following page.
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LAMP AIM INSPECTION DUAL SEALED BEAM ROADLIGHTING

VERTICAL CENTERLINE
li,71EAD OF LAMP

HORIZONTAL CENTERLINE
OF Wit*

Aim Inspection for Lower Beam of 5 3/4" Type
Sealed Beam Unit (Top or Outside Unit)

5 3/4" Type 2 two beam units shall be aimed with the
top of the high intensity zone of the LOWER BEAM
at the level of the lamp centers and the left edge
of the high intensity zone straight ahead of lamp
centers.

LAMP AIM INSPECTION DUAL SEALED BEAM ROADLIGHTING
VERTICAL CENTERLINE
AHEAD OF LAMP

HORIZONTAL CENTERLINE
OF LAMP

2 IN. DROP AT 251

Aim Inspection for 5-3/-4-" Type 1 Single
Beam Sealed Beam Unit (Lower or Inside Unit,
High Beam Only)

5 3/4" Type 1 single beam units shall be
aimed with the geometric center of the high
intensity zone 2" below the level of the
lamp centers and straight ahead of the lamp
centers.

NOTE: The above aiming instructions apply
with a 25 ft. distance between the vehicle
headlights and the aiming chart.
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F. Accurate adjustment of headlights on trucks is
difficult unless the vehicle is loaded to the
weight limit for which it is registered.

When inspecting headlights for proper adjustment
on trucks that are not so loaded, you must adjust
and aim the headlights so that the high intensity
beam shall be at least five (5) inches below the
bulb center at 25 feet.

When inspecting headlights for proper adjustment on
light duty pickup trucks, adjust and aim the head-
lights so that the high intensity beam shall be at
least three (3) inches below the bulb center at
25 feet.

11. Stop Lights:

Any stop lights functioning singly or in combination with
other lights must be in good condition and function only
when the service brake is applied.

A. Rear lights:

The Vermont Law requires one tail lamp on the rear
of every motor vehicle. This is in addition to any
clearance lamp required because of vehicle width.
If the vehicle was originally equipped with dual
rear lights, both must function properly.

All rear or tail lamps must have a red lens. The
number plate lamp or lamps must be positioned above
or at both sides of the rear number plate, and shall
show a clear white light in such a manner that the
numerals or letters on the number plate can be plainly
read at a distance of 50 feet.

Alternate mounting of rear number plate and number
plate light:

On trucks it is often difficult to mount the
rear number plate where it is visible at all
times and where it will not be subjected to
continual breakage. It is permissible in such
cases to mount the rear number plate and number
plate light on the cab or cab protector as far
to the left and as high up as is practicable.
Any number plate so mounted shall be plainly
visible from the rear at all times. When the
number plate and number plate light are so
mounted it will be required that a red tail
lamp be placed at the rear of the vehicle and
clearly visible at all times. This will be in
addition to any clearance lamp require l be-:ause
of vehicle width.



12. Directional Signal Lamps:

Any pleasure car, pleasure car with trailer coach attached,
motor truck, truck-tractor in combination with a trailer
or semi-trailer, motor bus or school bus registered in
Vermont manufactured or assembled after January 1, 1955
must be equipped with directional signals of a type approved
by the Commissioner of Motor Vehicles, on front and rear
of such vehicle or combination.

Each vehicle shall have two directional signal lamps
mounted on the front at the same level and two directional
signal lamps mounted on the rear of the vehicle at the
same level. All directional signal lamps shall be spaced
not less than two feet apart; except, directional signal
lamps on motor operated vehicles of the bicycle or tri-
cycle type shall be not less than one foot apart. Trailers
described above are required to have directional signal
lamps mounted as specified only on the rear thereof.

Every signal system will be so arranged on each vehicle
or combination that when actuated front and rear signals
will be given only on the side toward which the turn is
to be made.

The signal system shall provide a visible or audible
means of giving a clear and unmistakable indication to
the operator that the signal system is in operation.

Nearly all passenger cars are equipped with amber lenses
or amber bulbs in the Combination Front Parking Lamps and
Turn Signals. The only lamps approved have an amber
colored lens or an amber bulb coated at the factory. No
other colored lamps are permitted on the front of a passen-
ger car. All painted lenses, plastic coverings inside or
outside of the lens, etc., are not approved for use in
Vermont and no vehicle shall be passed for inspection
unless such items are removed.

MISCELLANEOUS OR EXTRA LIGHTS--All lights and/or lighting
devices mounted on the exterior of a motor vehicle must
be approved by the Department of Motor Vehicles for the
purpose for which it is intended to be used. This means
that Fog Lights are approved as Fog Lights only, Clearance
Lights as Clearance Lights only on vehicles eighty (80)
inches or over in width, etc. Any light mounted or used
for any purpose other than the purpose intended is illegal
and must be removed.

13. Steering

A. Steering should be inspected to determine that steering
linkage is not worn or jammed; wear and adjustment of
the steering system can be checked by measuring lash.
Lash is the condition where the steering wheel can be
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turned through some part of a revolution without
wheel motion. The vehicle with more than 2 inches lash
measured at the rim of the steering wheel should be
corrected; on cars equipped with power steering,
power should be on. The car should be rejected when
it is impossible to turn the wheels from full right
to full left without jamming, or when play at any
point in the steering arms is excessive.

B. Alignment

While specific measurements for caster, camber and
tow-in are not required, improper alignment causes
tire wear and if far enough out of line to affect
steering, it must be corrected.

C. Suspension

Suspension systems generally fall into three cate-
gories:

Vehicles with leaf springs in which steering linkage,
wheel lash, bushings, shocks, springs and pins may be
checked by jacking the vehicle in front center.

Vehicles with coil springs, bushings and pins must be
jacked from the coil springs at which time an in-
spection is to be made of steering linkage, wheel
lash, shocks and springs.

Vehicles with ball joints of which there are two
general types: Those in which the spring is mounted
on the lower control arm including those using torsion
bars and those in which the rIling is supported by
the upper control arm.
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Steering and suspension inspection of ball joint
vehicles must include two procedures:

1. Inspect the complete steering and suspension
system. Load the ball joints normally by using
the jacking procedure shown in Figures 1 and 2
below. Observe steering wheel lash. Determine
the condition of the springs, shocks, steering
linkage and stabilizer links. ,Inspect for proper
adjustment of wheel bearings as looseness will
prevent proper evaluation of ball joint inspection.

Figure 1
Figure 2

When the spring is supported on the When the front spring is supported by
lower control arm, the vehicle must be the upper control arm, the vehicle must
jacked from the frame or cross member. be jacked at the lower control arm.



2. For inspection of ball joints themselves, they
must be inspected with the ball joints unloaded
a5 shown in Diagrams 3 and 4 with the manufacturer's
recommended tolerance limits. In the case of
radial play, all vehicles with up to 16" wheels
are permitted a tolerance of .250 or i inch.
Wheels with diameter of 16" to 18" are permitted
3/8 inch tolerance. Wheels of over 18" diameter
are permitted a tolerance of i inch. Any vehicles
not meeting the above standards must be corrected.
In case of axial play, the manufacturer's recommen-
dations are to be followed as shown in Diagrams
3 and 4.

Diagram 3 - When the spring is supported on the
lower control arm, the vehicle must be jacked at
the lower control arm.

Diagram 4 - When the spring is supported by the
upper control arm, the vehicle must be jacked
from the frame or cross member.
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13A. Fenders

Fenders on vehicles shall be free from tears or Jagged edges,
and must be securely fastened to the vehicle's body.

The front and rear fenders :d;'?_ )_Ir a 6ufficient portion of
the wheel extending from the outer edge of the wheel inward
to the body of the vehicle.
(See figure below, left)

The front and rear fenders must cover from at least the
centerline (horizontally) of the wheel toward the rear and
at least within 45 degrees of the hori'zontal centerline of
the wheel toward the front.
(See figure below, right)

The front and rear fenders shall not be extended to compen-
sate for tire or suspension changes.

Body of Vehiolo

Centerline'
of whool

Horizontal oontorlino

of whoa

Front View Side View

13B. Speedometer and Odometer

The vehicle must be equipped with a speedometer and odo-
meter so connected to the vehicle as to render both operable.
The dial and calibrations on such speedometer and odometer
shall be legible and unobstructed from the view of the opera-
tor of the vehicle. The speedometer must be calibrated in
miles per hours.
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13C. Bumpers

The vehicle shall be rejected if the bumpers are missing or
have abnormal protrusions extending beyond the normal vehi-
cle extremities, or has sharp ed3es or any other condition
which would render the bumpers hazardous to any person that
may come in contact with them. The vehicle shall also be
rejected if the bumpers are not adequately mounted with the
capability of absort.ng a reasonable degree of impact. The
bumpers must extend to the extreme sides of the vehicle and
shall be the original equipment or the equivalent thereto.
Such bumpers shall not:

Be modified or extended to compensate for suspension
alterations;

Be higher from the 2,-round, nn which the vehicle stands,
thnn
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14. Tiledv and Sheet Metal

In general, body exterior elements and sheet metal are
subject to rejection if a condition is present which is
hazardous to occupants, pedestrians, or other vehicles.

Specifically, the following constitutes reasons for re-
jection until the hazardous conditions have been corrected.

A. Bumpers, fenders, exterior sheet metal and moldings
having broken, sharp edges or abnormal protrusions
extending beyond normal vehicle extremities that
would be hazardous to any person likely to come in

contact.

Front or rear fenders that have been removed on
account of being hazardous or unserviceable must be

replaced. If replacement of a front or rear fender
removes a required lighting device, re-installation
or replacement of such device must br provided.

C. Doors with inoperative latches, handles, hinges,

doors wired shut or otherwise secured in the closed
position, door posts broken away from upper or lower

body.

D. Hood Latch operation -- manually attempt to open
fully closed hood without disengaging catch. Open
hood to safety catch and inspect for full and proper

engagement. Close hood with minimum force necessary
to give apparent full closure from a visual inspec-
tion, then manually check again to determine whether
hood can be opened without disengaging catch.

E. Floor pans including trunk floor rusted through, so

as to present a hazard to occupants, or which permit
passage of exhaust gases into car body.

F. Gas tank and filler -- tank improperly secured to
body or chassis; cap missing on filler

G. All seats must be attached firmly to the body of the

vehicle.

H. All motor vehicles equipped with bumpers by the
manufacturer as standard items of equipment, shall

not be inspected .unless bumpers are attached.

J. Exhaust System:

An exhaust system consists of the manifold, exhaust pipo
muffler, and (if required by the manufacturer's standard
specifications) a tail pipe. It shall be a closed system
and shall emit all exhaust gases at the same point as the
manufacturer's standard or optional equipment.
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No muffler or exhaust pipe shall be passed that has
breaks, open seams or perforations. All joints shall
be tight and the entire system shall be firmly attached
to the vehicle.

The use of flexible pipe in any exhaust system is not
permitu d unless such tubing was factory installed as
original equipment. Any replacement must De equivalent
to the manufacturer's original equipment.

The use of muffler repair jackets is prohibited. No
patches shall be approved other than those that are
WELDED securely and completely around tne entire peri-
meter.

Any exhaust system performs two functions, the .t to
provide protection for the occupants against carL,un
monoxide gas, and the second to prevent excessive,
unusual or obnoxious noise. A so-called hollywood
muffler is not permitted in the State of Vermont. A
glass packed muffler. that makes an obnoxious sound
either through manufacturer design or as a result of
tampering is also not permitted.

16. Tires, Wheels, and Rims

No tire shall be passed and certified to be in safe
operating conqition unless it meets the visual and
tread depth requirements set forth in these standards.

A. DEFINITIONS

1. Tread depth - the amount of tread design on the
tire. Tread depth includes both original, retread
and recap tread design; and, in respect to special
mileage commercial tires, recut, regrooved and siped
tread design.

2. Special mileage commerr!ial.tire a tire manu-
factured with an extra layE-r of rubber between the
cord body and original tread design, which extra
layer is designed for the purpose of recutting or
regrooving and which tire is specifically labelled
as a special mileage commercial tire.

B. VISUAL REQUIREMENTS. No tire shall be deemed to be
in safe operating condition if such tire has:

1. A fabric break, or a cut in excess of one inch
in any direction as measured on ihe outside of
the tire and deep enough to reach the body cords,
or has been repaired temporarily by the use of
blowout patches or boots; or

2. Any bump, bulge or knot related to separation
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or partial failure of the tire structure; or

3. any portion of the ply or cord structure exposed; or

4. a portion of the tread design completely worn, pro-
vided such worn portion is of sufficient size to
affect the traction and stopping ability of the tire.

C. METHOD OF MEASURING TREAD DEPTH. Tire tread depth shall
be measured by a tread depth gauge which shall be of a
type calibrated in thirty-seconds of an inch. Readings
shall be taken in a major tread groove of the tire near-
est the center at two points of the circumference not
closer than fifteen inches. Readings for a tire which
has a tread design running across the tire or for a siped
tire, where such tread design is permitted, shall 1e
taken at or near the center of the tire at two points
of the circumference not closer than fifteen inches.

D. TREAD DEPTH REQUIREMENTS. No tire shall be deemed to
be in safe operating condition if such tire is worn to
the point where less than two thirty-seconds (2/32) of
an inch of tread design remains at both points at which
gauge readings are obtained.

E. No wheel or rim shall be passed when it has:

1. Visibly loose, missing or defective bolts, nuts, or lugs.

2. Visibly bent, loose, cracked or damaged wheel or
defective rim or wheel flanges.

17. Registration Plates:

A. One plate shall be attached at the front and one at
the rear.

B. They shall at; securely fastened to the brackets provided.

C. They shall be clearly legible and are NOT TO BE OB-
SCURED BY BUMPERS, TRAILER HITCHES, EMBLEMS, ACCESSO-
RIES OR ANY OTHER THING.

D. The rear plate shall be adequately lighted for night use.

I. DEALERS AND REPAIRERS, motorcycles and trailers having
a single plate shall have plate attached to the rear of
such vehicle and shall meet the requirements of B, C,
and D above.

18. Clearance Lights:

Clearance lights are required on all motor vehicles having
a width at any :Dart of 80 inches or over, except for pleasure
cars not over 82 inches in width. Vermont Law calls for a
green clearance light on left front, and a red clearance
light on left rear.



However, amber lights are required on the front of a
vehicle by the I.C.C. Therefore, any motor vehicle
that is equipped to comply with the Safety Regulations
of the Interstate Commerce Commission Motor Carrier
Act shall be deemed to have complied with the Vermont
requirements.

A clearance light with a green or amber lens shall be
mounted facing to the front to mark the extreme left
front outer edge of the vehicle and a clearance light
with a red lens shall be mounted facing to the rear to
mark the extreme left rear outer edge of the vehicle.

19. Side Marker Lights Reflectors:

Side marker lights and/or reflectors installed by the
manufacturer on 1968 and later model vehicles must be
operative. Broken or missing side marker lights and/or
reflectors shall be replaced before inspection is approved.

20. Flares and Flags:

All trucks, including those registered as agricultural
vehicles, busses, and school busses (except of the pleasure
car type) must carry three flares; these may be oil burn-
ing, electric or reflector type; but whatever the type,
they must be approved by the Department of Motor Vehicles.
In addition, trucks, busses and school busses (except of
the pleasure car type) must also carry at least two red
flags at least 12 inches square and mounted on standards.

21. Mud Flans:

All busses, school busses, trucks, inciudiilg those regis-
tered as agricultural vehicles, trailers ar,d semi-trailers

be equipped with suitable metal prate tors or sub-
stantial flexible flaps behind the rearmost wheels to
prevent, as far as practicable, the wheel from throwing
dirt, water or any other material on the windshield of
'vehicle following or approaching.

If the fender, mud guard or overhang on the vehicle is
long enough so that the distance from the ground to the
bottom edge of such device or overhang is not over one-
third (1/3) the distance from the bottom edge of such
device or overhang to the center line of the rearmost
axle, no flaps will be required.

If a flap is required, the following standards will be
followed:

The splash and stone throw protection device shall
extend laterally for at least the width of the tires
and shall be composed of metal or flexible materials
substantial enough to withstand ripping or tearing
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by ordinary means/ and also shall be long enough so
that the clearance from the ground to the bottom
edge of the device shall be not more than one-third
of the distance from the bottom edge of the device
to the center line of the rearmost axle of the vehicle.
However/ the bottom edge of such device need be no
closer to the road than six inches when loaded.

The following are several examples which should
help to determine if fla7s are required.

Pickup Truck - Fender or
Wheelwell Inside of Bod

17

Flaps not required, as
the distance from rear edge
of truck body to the ground
is not over one-third (1/3)

114" the distance from center of
rearmost axle to rear edge
of body.

Pickup Truck - Fender or
Wheelwell Inside of Bod

Flaps required, as the
distance from rear edge of
truck body to the ground is
over ,:le-third (1/3) the
distance from center of

34" 1 u rearmost axle to rear edge
of body.

Ground

Pickup Truck - Fender
ipataidaaf_BadY

Val?

Pickup Truck - Fender
.t -. out ide .f Bod
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Flaps required, as the
distance from rear edge of
fender to the ground is
over one-third (1/3) the
distance from center of
rearmost axle to rear edge
of fender.

Flaps not requir as
the distance from ..ear edge
of fender to ground is not
over one-third (1/3) the
distance from center of
rearmost axle to rear edge
of fender.



21A. RE7CNSTRUCTED 7CLKSWA=S CR SO CALLED :U:IE EUGGIES

The above type vehicle will be ins-ected in the same manner
as any other vehicle, however, -articrlar attention will be
given to the followins items:

1. DIRECTIONAL SIGNALS - must be eccuil-ed % -o-erly
functioning directional signals regardless, the year
of the chassis or engine. Such signals must be of a
tyre that has been an-)roved by the Denartment of Motor
Vehicles. *

2. SEAT BELTS - must be equipped with two set-7,. of seat
belts for the front seats of the vehicle. The .J.selts

must be of a type that has been an..-,roved by the De-.Dart-
ment of Motor Vehicles.

3. BUMPERS - must be equi-)ned with front and rear tuniners
equivalent to original equinment. All bumners must be
securely attached to the vehicle with the capabilities
of absorbing a reasonable degree of imnact, and must
extend to the side extremeties of the vehicle. A two
niece bumner is accentable nrovided it meets all of

requixements.

4. ENGINE ENCLOSURE - must be equipped with an enclosure
nroviding coverage for all nulleys, belts and external
moving engine narts. The cover must be made of rigid
material and comnletely cover all moving parts. If a
fiat cover is used, it must extend at least 1 inch be-
yond all parts being covered. If the cover encases the
moving narts, it need not extend the required1 inch be-
yond all edges. Engines with 1)ulleys, belts and other
moving parts encased need only enclose the air intake
with rigid mesh material. The onPnin,,;s in the mesh
shall not exceed inch.

5. FENDERS - must be equipped with fenders that provide
sufficient coverage of the wheel and tire. (See diagrams
on na-r,e 26B). All additions or modifications must be ofrigid thateria3 an,1 secilrly attached to the body ofthe vehicle.

-31A-
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22. Trailers

A. Safety Chains Every trailer, semi-trailer, and
trailer coach shall, in addition to an adequate hitch
of a rigid type, have a safety chain or cable to
prevent breakaway from the towing.vehicle. Each
chain or cable shall have an ultimate strength of
at least equal to the gross weight of the trailer
and load being towed.

EXCEPTION: This provision shall not ap,ly to truck-
tractors and semi-trailers equipped with
fifth wheel mechanisms.

B. Every trailer with a gross weight of less than 1500
pounds towed by a pleasure car shall he equipped as
follows:

1. Rear light mounted on the rear of the trailer.

2. Number plate light and number plate bracket.

3. If 80 inches or over in width a clearance light
with a green or amber lens shall be mounted facing
to the front to mark the extreme left front outer
edge of the trailer, and a clearance light with a
red lens shall be mounted facing to the rear to
mark the extreme left rear outer edge of the
trailer.

Mud flaps o- fenders if necessary. See section 21.

C. Every trailer with a gross weight of 1500 pounds or
more towed by a pleasure car shall, in addition to the
above, be equipped with adecunte brakes that function
properly when applied by the ti :'ewer of the towing
vehicle from the driver's se t. Mud flaps or fenders
if necessary. See section 21.

D. Every trailer or semi-trailer with a gross veight of
3000 pounds or less towed by a motor truck or truck-
tractor shall be equipped as follows:

1. Rear light mounted on the rear of tie trailer.

2. Number plate light and number plate bracket.

3. If 80 inches or over in width a clearance light
with a green or amber lens shall be mounted facing
to the front to mark the extreme left front outer
edge of the trailer, and a clearance light with a
red lens shall be mounted facing to the rear to
mark the extreme left rear outer edge of the trailer.
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-r. If manufactured or assembled after January 2:1 1-55,
directional signal lamps (red lens) mounted on the
rear of the trailer at the same level and shall
be space not less than 2 feet apart. flaps
or fenders if necessary. See section 21.

:very trailer or semi-trailer with a gross wed7ht of
over 3000 pounds towed by a motor truck or trucl:-
tractor shall, in addition to -:umber D above, be
equipped with adecuate brakes on each axle that
function properly when applied by the driver of the
towing vehicle from the driver's seat, and such
brakes shall be so designed and connected that in
case of accidental breakaT,ay of the to-red vehicle
the brakes thereon shall be applied and remain
applied for not less than ten minutes.

F. Trailer COACHES shall be equipped as follows.

1. Rear light mounted cn the rear-of the

2. Humber p3-te light and number plate bracket.

3. If 80 incaes or over in width a clearance light

with a green or amber lens shall be uited facing

to the front to mark the extreme left front outer

edge of the trailer, and a clearnn,se light Fitt a
red lens shall be mounted facing to the rear to mark
the extreme left rear outer edge of the trailer.

4. If manufactured or assembled after January 1, 1955
1

directional signal lamps (red lens) mounted on
the rear of the trailer at the same level and shall
be spaced not less than 2 feet apart.

5. There shall be carried on each trailer coach at
10ar3t one fire extinguisher of a type approved by
the State Fire i1arshal, in good usable condition
and easily accessible. The extinguisher shall be
of not less than five pounds capacity, if it is of
CO2 type, and not less than two and one half

pounds capacity, if it is of a dry chemical type.

6. Every trailer coach with a gross weight of 1500
pounds or more be equipped with adequate
brakes that function properly when applied by
the driver of the towing vehicle from the driver's
seat.

7. All parts used in connecting a trailer light
system or a trailer brake system to the towing
vehicle must be in good edition. This includes
tubing, hoses, gask-cts, ,.ouplings, wiring, con-
nector:3, plugs, etc.

Replaces rage 3;
3Y 0o1:01,ex 1969
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8. In addition to adequate bra_ , and lizhts required
on trailers all other equipme must be in good
mechanical condition.

9. THE ABOVE LIGHT AND BRAKE REQ,JI.--,.E!,:ENTS DO N2T
APPLY TC POLE DINKEYS OR PDLE SEMI - TRAILERS
USED IN THE TRANSPuhTING OF POLES, TIMBERS,
PIPES OR STRUCTURAL MEMBERS, ETC.

23. The Vermont Statutes now require that every pleasure car
designated by the manufacturer as 1964 o_ later models
shall; as standard equipment, be equipped with safety
seat belts or harnesses in the left and Tight front seats
and such equipment shall be of a type approved by the
Commissioner of Motor Vehicles. A list of approved belts
has been furnished and supplements will be sent as addi-
tional belts -Ire approved.

24. Specialized Vehicles:

Registration may be required on a variety of vehicles such
as bucket loaders, road making appliances, highway build-
ing equipment, tractors and others. The act of registra-
tion requires that these vehicles be inspected. Due to
the fact that these vehicles are not equipped with passen-
ger carrying facilities and often not for nighttime use,
the complete requirements need not be met unless the
vehicle came so equipped. However, these vehicles must
meet these minimum requirements; they must have adequate
tires, brakes, muffler, number plate bracket and the com-
plete vehicle be in good mechanical condition. If the
vehicle is Equipped with lights, they must be of an
approved type and in goo'' operating condition.

VIOLATION OF INSTRUCTIONS

VIOLATION OF ANY OF THE INSTRUCTIONS ISSUED BY THIS DEPARTMENT

FOR YOUR GUIDANCE WILL BE DEEMED SUFFICIENT CAUSE FOR REVOKING

YOUR AUTHORIZATION AS AN OFFICIAL INSPECTION STATION AND/OR

MECHANIC's INSPECTION CERTIFICATE.
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September 13, ISE'S

CHANGE IN INSPECTION MECHANICS' REQUIREMENTS FOR aRTIFICATIuN

Effective immediately, delete the word "Vermont" from 4. A.

Line 3 on page 5 of the Vermont Periodic Inspection Manual.

This change will enable the Department issue Mechanics'

Certificate, to any employee of an Inspection Station who is

nonresident of the state of Vermont provided the employee holds

a valid operator's license issued by the state of his residence.

Inspection Mechanics' Applications are available from Dis-

trict Motor Vehicle Inspectors as well as from the Department

office.

INSPECTION BULLETIN #6

d--341
4,1 1.1.1

Donald C. Dolliver
Chief Inspector



J. E. MALI_ o Y"

C

R. E. GRZAJT

DEF'LJTY CC.'"'iSSIONZR

STATE OF VERMONT
1%:01-01Z VEHICLES

F,IONTPE.a.SER.

Ot5)2

May 1, 1969

TO ALL T.IAL TTSPEQTIPHSTATIONS

Chi? nler Corporation has made available, as an option,,,1

ing del;ice on 1969 Dodge Polara and Monaco models, a : :iv: type

light or 2amp called "SUPER-LITE". This light or lamp is

mounted in the left cente' of the radiator grille and is con-

trolled by the motor vehicle operator.

NO VERMONT CERTIFIED INSPECTION MECHANIC ShLL ATTACH

AN OFF-CIAL VERNOT INSPECTION STICKER TO ANY MOTOR

VEHICLE WH-CH HAS THE "SUPER-L:TE" INSTALLED THEREON,

UNLESS SUCH MECHANIC HA_ CORRECTLY AIMED THE "SUPER-

la.27. ON Al AT:.UNG SCREEN DEVELOPED AND DISTRIBUTED

BY CHPYSLER CORPORATION FOR THIS PURPOSE ONLY.

It is the Official Insp=ction Stationts r-_,sponsibility to so

votify all Cf=trifirl TnspeeLlon Mechanics.

INSPECTION BULLETIi1 i9

Donald C. DOliTiTer
Chief Inspector
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May 1, 1969

TO ALL VERMONT OFFICIAL T.NSPECTION STATIONS

All 1969 Ford Mustang models are equipped with four (4) headlamps.

with the #2 headlamp units mounted outboard in the fender area.

Listed below are mechanical type headlamp aimers which must use ex-

tension adaptors (furnished witli each 1969 Ford Mustang) to adjust the

#2 headlamps for horizontal aim.

AC T3 TYPE H SPLIT IMAGE HEADLAMP AIMER

ATLAS HEADLAMP AMER, MODEL 140 (SPLIT IMAGE)

GUIDE T-3 SAFETY AIMER, TYPE B

LEV-L-LITE SPLIT IMAGE HEADLAMP AMER, MODEL 130
*********************************************************************

NO PORTABLE FLOOR LJUNTED HEADLAMP TESTER IS AUTHORIZED FOR CHECK-

ING AND/OR AIMING HEADLAMPS ON 1969 FORD MUSTANGS, DUE TO THE DIFFI-

CULTY ENCOUNTERED IN MAINTAINING PROPER ALIGNMENT OF THE TESTER WITH

RESPECT TO THE VEHICLE WHEN MOVING FROM THE #1 UNIT TO THE #2 UNIT.

All track mounted headlamp testers and headlamp aiming screens (ex-

cluding Chrysler Corporation's " Super-Lite" aiming screen) are auth-

orized for use.
*************************************************************N*******

It is the Official Inspection Station's responsibility to so noti-

fy all Certified Inspection Mechanics.

Donald C. Dolliver,
Chief Inspector

INSPECTION BULLETIN #10



J. t. MALLOY
Comarissionto

R. IE. GROUT

Ogrun Comm swerve w

STATE OF VERMONT
DEPARTMENT OF MOTOR VEHICLES

MONTPELIER
05602

22 December 1969

TO ALL VERMONT OFFICIAL INSPECTION STATIONS

On November 7, 1569, the United States Second Circuit Court of

Appeals reversed a previous decision of the United States District

Court for the District of Vermont, relative to restraining the sale

of manufacturers' automobiles equipped with certain auxiliary he

Therefore, inspection Bulletins #8 and #9 are hereby void and

cancelled and this bulletin shall be effectivi February 1, 1970.

CHRYSLER CORPORATION'S "SUPER-LITE" IS NOT APPROVED FOR

USE IN VERMONT, AND NO OFFICIAL VERMONT INSPECTION STATION

SHALL BE AUTHORIZED TO ATTACH AN OFFICIAL VERMONT INSPECTION

.STICKER TO ANY MOTOR VEHICLE WHICH HAS THE "SUPER -LITE"

INSTALLED THEREON.

The complete removal of the "Super-Lite" from any motor vehicle

is required before an Official Vermont Inspection Sticker may be

attached thereto.

NOTIFY ALL CER IF ED INSPEC ION MECHA,ICSJ c
Donald C. Dolliver
Chief InspectorINSPECTION BULLETIN #11

Deposited with Secretary of State, December 22, 1969
Effective Date - February 1, 1970
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J. E. MALLOY

COMMMEIONER

R E GROUT
UTY COMMISS!ONER

STATE OF VERMONT
DEPARTMENT OF MOTOR VEHICLES

MONTPELIER
03802

8 April 1970

TO ALL VERMONT OFFICIAL INSPECTION STATION.

Your attention is directed to the last sentence on

page 26B of the Vermont Periodic Inspection Manual, which

reads as follows: The speedometer must be calibrated in

miles per hour.

Effective this date, the above underlined sentence

shall be deleted and is therefore no longer in effect.

NOTIFY ALL CERTIFIED INSPECTION MECHANICS TO MAKE

THI:, CHANGE IN THEIR INSPECTION MfNUALS.

C
Donald C. Dolliver,
Chief Inspector

INSPECTION BULLETIN # 12

Effective Date - April 13, 1970
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J. E. MALLOY

COMMISSIONER

R. t. anour
DEPUTY COMMISSIONER

t41,31.09,

STATE OF VERMONT
DEPARTMENT OF MOTOR VLHICLES

MONTPELIER
oseca

April 15, 1970

TO ALL VERMONT OFFICIAL INSPECTION STATIONS

The 1970 Adjourned Session of the General Assembly has

ennel:ed into Statute an increase in fee for a duplicate or

corrected registration certificate, such fee is now 42.00.

Therefore, on page 9 in the Vermont Periodic Inspection

Manual, wherever, the words 11.fty_(_512t) ggrItatL appear, the

new fee of $2.00 shall apply.

Also enacted into Statute is an increase in fee for a

lost or duplicate registration plate, such fee is now 43.00

per plate.

NOTIFY ALL CERTIFIED INSPECTION MECHANICS TO INSTALL THIS

BULLETIN IN THEIR INSPECTION MANUALS.

Donald C. Dolliver
Chief Inspector

InnpRcTTnN BULLETIN # 13

Effective Date - April 13, 1970.
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Foreword

The Traffic Accident Data Project was created in 1965 as a suc-

cessor to the Committee on Uniform Traffic Accident Statistics

of the National Safety Council's Traffic Conference. Unlike its

predecessor, the TAD Project has a full-time staff whose activi-

ties are guided by a seven member steering committee. Included

in this committee are representatives of the American Association

of Motor Vehicle Administrators, International Association of

Chiefs of Police, and the Institute of Traffic Engineers. The

principle objective of the TAD Project is the generation of new

procedures and techniques for use by governmental agencies re-

sponsible for operation of traffic accident data systems.

This report presents an approach to broadening the scope of

traffic accident reporting by police without adding appreciably

to the total task. Essentially the concept proposed by TAD Project

is one under which reporting would be undertaken in two stages,

basic and supplementary. The term "bi-level reporting" was adopted

to give the system a descriptive identification.

4228
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Background

EMphaaia on highway safety programs generated by the Highway Safety Act

of 1966 has created demands for more and better traffic accident data.

"* * * No other part of the state traffic program (traffic recordr) is

as basic to ultimate success, nor as demanding of complte cooperation

at every jurisdictional level. * * " Report No. 1700, House of' Repre-

sentatives, 89th Congress, second session, July 15, 1966, pages 10 and

11. This implies additional burdens on reporting agencies that are al-

ready inadequately staffed and equipped. Following is the position of

the TAD Project Steering Committee on basic iaffues involved in the con-

flict between need for more and better data and the less than promising

prospects for adequate resources in terms of manpower and equipment that

would be available to traffic accident data systems:

A. Utility of an accident record sz'stem can be judged only by

its capability for identifying problems and suggesting and

evaluating those activities which reduce traffic accidents

and their effects. If accident records are not useful,

their collection cannot be justified.

B. Collection of all information potentially valuable to all

users about all accidents is an unattainable and economically

unsuportable objective. The reporting system should be

capable of furnishing only certain basic information on

all reportable accidents, and yet be flexible enough to

produce special data on any selected aspect of accidents

when the need arises. The basic structure of the reporting

system should contain only that information which:
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1. Can be obtained with acceptable accuracy.

2. Cannot be feasibly obtained at a later time,

by another means or from other records.

3. will be utilized in all or a large percentage

of cases, or

14. Will, when aggregated, give a statistically

reliable measurement of the total population

of traffic accidents.

C. Minimum information that should be collected in a basic

accident report on all accidents above a minimum severity

threshold should consist of:

1. Identification of drivers.

2. Identification of vehicles.

3. Identification of persons killed or injured and

a scalar rating of severity.

4. Identification of property damaged and a scalar

rating of severity.

5. Precise identification of accident site.

6. Identification of the time of accident occurrence

and transient environmental conditions.

7. Generalized description of accident events and

circumstances.
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8. Identification of investigator and official

actions taken (including citations issued).

9. Identification of witnesses.

D. A legitimate need exists for accident information for re-

search purposes that cannot be met by the basic accident

report. The accident record system Should, therefore, be

designed so that supplemental information can be obtained

on a sampling basis. The sampling process and the infor-

mation obtained should he designed to meet a specific need

and Should be discontinued when the need is satisfied.

Bi -Level Repor

Consistent with the foregoing policies, the Traffic Accident Data Project

has adopted the bi-level structure for police reporting on traffic acci-

dents. Under this concept, a prescribed minimum amount of information

would be collected on every legally reportable accident and a sampling

procedure would be used to report on certain phases of the event. No

one accident would be reported completely with respect to all subject

matter details, but over a period of time some information would be col-

lected on an aspects of the traffic accident event.

The bi-level structure is designed to furnish sufficient data at the basic

level satisfy the routine needs of users of individual case reports

and users of groups of case reports. In addition, information collected

at the basic level would be sufficient to generate mass statistics to

perform the following functions:
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1. Measure magnitude of the traffic accident probler.

2. Define major problem areas.

3. Suggest lines of peventivt action.

4. Measure effectiveness of preventive efforts.

5. Define are in which research is needed.
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At the supplementary level, the system would service the requirements of

the many disciplines involved in the traffic accident problem by furnish-

ing greater detail on specific driver, highway and vehicle factors. Sup-

plementary reports would be brief and simple. Hopefully, with a small

amount of traiairg, investigators could report accurately and completely

on a small, but relevant, part of a contributing or attendant circumetancz,

under which an accident occurred.

Taking into account the numberous variables associated with people, vehicles,

highways and environment, under pre-impact and post-impact conditions, there

is a potential of several hrndred subject headings for supplementary report-

ing. However, in order to benefit from this enormous potential, it will be

up to all disciplines involved in accident prevention to make their needs

for data known.

The philosophy underlying the bi-level reporting concept is that it can be

accomplished without adding appreciably to the investigator's tat*. How-

ever, in order to realize this objective, it is necessary to pare from the

reporting task all unnecessary or redundant information requirements. For

example, a police officer should not be required to list or show on his re-

Fort all physical facilities and appurtenances at the site of the accident.

If he is able to describe the geographic location of the accident precisely,

information on the physical facilities can be added or related to the acci-

dent report at a later date by reference to engineering records. Modern

computers can accomplish this collation in a traction of the time that would

be required by a police officer to list or diagram physical facilities in

the accident report.
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Likewise, there is no need for an of to .L:Ifor-Aation on

the driver and vehicle beyond the minimtze that is nece=ors for poei:ive

identification. Additional supporting data Should to available from

driver licensing and motor vehicle regirstration reccri:s. C'tvicusly,

temporary conditions such as malfunctioning traffic control devices,

vehicle defects and temporary Orver impaj.rm.:=nts will al-,eays have

be reported by the or:er.

Elimination of repot :̀r or Items Tilt rizy retrieved froo other official

sources should save time that 'ay he profitablF tine: in eupplementary re-

porting If properly designed and schelule,i, 7-level reporting should

not require more man-hotir than corventiDral reporting with bui.lt-in re-

dundancies.

To a considerable degree, the succeae of the bi-level reporting system

will depend on coordination and communication. Without these means,

there would be wasteful duplication of effort and pressing problems

might be overlooked. Fortunately, many states are currently moving to

organize state highway safety agencies and highway safety research centers

in order to perform effectively under the terms of the National Highway

Safety Act of 1966. The task of coordinating and communicating on the

state level may be undertaken by the highway safety agency or assigned

to the research center. Either agency may function as a clearing house

which would receive requests from local and national sources for special

data and instigate supplementary reporting to acquire data. The state



STATE OF
Accident Report Police _FATAL PROP. DAMAGE

Location of accident Date ane time of accident

r:2

.40e

!-

. C'

Driver data:
Name & address Severity of injury in code
Operator license no., type, state issuing Safety devices available & usage
Date of birth, sex Arrest or citation information

Vehicle occupant data:
4-0
0 Seat position Severity of injury in code

Name & address, if injured Safety devices available & usage
Age, sex

0
Vehicle data:

4,
- Type of vehicle Registration no., year, state Owner's name & addressC

Make, model & body style Damage rating Disposition
Model year Operable or not?

1..

w
.1:
4.,

c:7

L
o
42)

(.),-
I:
42)

0.

L.

4.,
0E

04

2M

4,

=

Driver (pedestrian, bicyclist or other) data:
Name & address Severity of injury in code
Operator license no., type, state issuing Safety devices available & usage
Date of birth, sex Arrest or citation information

Vehicle occupant data:
Seat position Severity of injury in code
Name & address, if injured Safety devices available & usage
Age, sex

Vehicle data:
Type of vehicle Registration no., year, state Owner's name & address
Make, model & body style Damage rating Disposition
Model year Operable or not?

Environment data: -

Weather Light condition
Road surface condition

Care of injured:
First aid given By whom taken
Where taken

Administrative data
Witnesses name & addresses Actions taken
Investigator's identity Etc.

4 2 3 5 Figure 1



DESCRIPTION & DIAGRAM OF ACCILENT

Description: Diagram:

What happened? Identification of vehicles and roadway
and orientation.

Defects or malfunctions pertinent
to accident (drivers, vehicles and
highway facilities included).

Paths of vehicles before and after
collision, point of impact.

Evasive action, if any (skidmarks,
etc.)

Unusual or temporary physical
conditions.

Obstructions to visibility.

SUPPLEMENTARY REPORT

Figure 1
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clearing house would be responsible for publication of reports

ment of a library for such reportG, and maintenance of liai

designated national clearing house.

A prototype form developed for bi-level reporting would accommodate both

basic and supplementary data on a letter -size sheet. The basic portion

of the form covers the entire front of the sheet and approximately one-

half of the reverse side of the sheet. Figure 1 is a block outline of the

form adopted by the Traffic Accident Data Project Steering Committee.

The block outline is intended to bt used as a guide only. User agencies

may make adjustments to satisfy local conditions and administrative re-

quirements. The only restrictions on the design of the basic part of the

form are that it meets the minimum data requirements and that its content

be compatible with statistical requirements of the National Highway Safety

Bureau.

A blank space in the report form outline for describing accident events,

suggests reliance on narrative rather than a series of closed questions

which are common in many forms in current use. While there is a trend

toward narrative form for describing events, the blank space in the mock-

up should not be interpreted as intent on the part of the Traffic Accident

Data Project to preclude use of closed questions. This applies particularly

to "weather," "road surface condition" and "light condition" items that

can be easily categorized. However, there is much divevgent opinion on
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the efficacy of reliable description of accident events through use of

closed questions. While advocates of the narrative form concede that it

is much easier to convert answers to closed questions to machine language,

they insist that better data obtained in the narrative are worth additional

effort.

The format of the supplementary section of the report form may vary con-

siderably. In some cases, the supplementary section of the form would be

printed on the blank half of the r?verese side of the form by office machines.

In other cases, that part of the form would be left blanR and entries in

it could be made. in accordance with departmental directives. For example,

a state highway department concerned about performance of its guardrails

in collisions may want detailed data and a sketch on events preceding the

.collision, approach path of vehicle, angle of incidence, distortion or

rupture of guardrail members, path of vehicle after impact and terminal

event. In this case, the department may develop a report form format or

an instructional directive for police investigators.

Oregon Test

During the summer of 1967, the Oregon Legislative Assembly passed House

Bill 1741 that requires all police, state and local, to submit written

reports of every motor vehicle accident investigated on a form approved

by the Department of Motor Vehicles. As a result of this legislation,

the Department requested the Traffic Accident Data Project to assist in

development of a statewide traffic accident reporting system.



STATE OF OREGON
Accident ReportPolice G FATAL INJURY PROP. DAMAGE FAR NT NO

DATE OF ACCIDENT TIME OF ACCIDENT A.m

P.M.

ARRIVED AT SCENE ZIA,

OP M.

CITY '..,sTy

I
SHEET OF 5NEET;S)

OCCURREO ON (Route Number or Name) AT INTERSECTION OF (Route Number or Name) DO NOT wRITt Is Tr Is SPACE

IF MOT AT INTERSECTION
FEET

,,(1,,%ectIng nlgrcly or 5t,ePt, landmark or house no ) MI,I P',,NSEw
MILES OF -

NfARES' ::',
N 5 I w

NILES L..: 00'

,- -,
ACCIDENT PEDESTRIAN Li RR TRAIN L....; ANIMAL E 'as le: 4 (-1 FOLD OB:IcT : 1 . ),NTv c'LI

`'A( PROPER',
INVOLVED 0 OTHER Mv 0 BICYCLE OVERTURNED IN ROAD 'S:'::N L__; OTHER OBJECT i .'ANA.i:

CODE FOR INJURY

(Use only the most serious one in each space for Injury)

K - Dead before report made.

rA signs of injury. as bleedIng wound or d, No .01$1Ole injury but complaint :77677 - nlmentary
torted member; or had to be carried from scene ,sciousness.

B - Other visible Injury, as bruises, abrasions .. Indication of Injury.
Ing, liMping, etc.

s'
1j,

fi

2

DRIVER'S FULL NAME (last) ,f1rSt/ (middle) ADDRESS

OPERATOR LICENSE NO. STATE RiGuLAR SPECIFY Typi

WHIR

JATE O. INT, Pi, ,r ." ,n1Pr SLAT BE:-17.,1 AY f sELT
if

:NJ
nri ,,,s.mll,:. k. t! ,t,..-.E-a---.4-

.,(,11,:, ,I, ne IP use. C> 1 i

i

_d.j. :NJ.
SEAT

8

OCCUPANTS' NAMES

.
A. 1

OC uPAN1S' ADDRESSES adL

FPRNT

CENTER

FRONT
RIGHT

.

L
___

L

_

t

RFAR
-1--

_LIFT
REAR

CENTER

_L

:TO
-.-- 1

I

VEHICLE MAKE & MODEL BrY STYLI YEAR DAMAGE SUSTAINED

LICENSE PLATE NUMBER STATE YEAR

i__

1-77DNI S ...A...-.\--..
_

-1

Re g,LEFT Rtp., fR°N1

OWNER'S AME AND ADDRESS

VEHICLE REMOVED BY/TO

IS VEHICLE DRIVABLE.? OYES ENO

ca
Lv

cw
e:,

CA:
l'IT!

7.,'a
-ci.

G -

c, ...,

__.

s-T

1.
L.,

cw

au

x
T-

DRIVER'S (PEDESTRIAN'S, BICYCLIST'S OR OTHER) FULL NAME ADDRESS

OPERATOR LICENSE NO. STATE REGULAR SPECIFY TYPE

OTHER

DATE OF BIRTm Place an 0 under SEAT PELT
if not Installed. T. if in-
stalled. Xt. If in use. Ci

L'' ,

" '

AGE SE :NJ,

S PEAT
OS

OCCUPANTS' NAMES OCCUPANTS' ADDRESSES.
SEAT

BELT
AGE SEX INJ.

FRONT

CENTER

RIGHT
REAR
I EFT
REAR
CENTER_
REAR
RIGHT

VEHICLE MAKE 8 MODEL BODY STYLE qAR DAMAGE SUSTAINED

LICENSE PLATE NUMBER STATE YEAR

\
.

OWNER'S NAME AND ADDRESS 0 .

.

REAR
*Hm FR°41LEFT R(

VEHICLE REMOVED BY/TO

IS VEHICLE ORIVABLE? OYES ONO

WEATHER (Check one) ROAD COND. (Check one) LIGHT COW), (Check on ) '

UNIT
I UNIT : FIRST AID GIVEN BY

SKIOMARKS TO
IMPACT (ft)CLEAR

RAINING

SNOWING

FOG

OTHER

DRY

WET

SNOWY

ICY

OTHER

OAYL1GNT

DAWN OR DUSK

DARKNESS, LIGHTED

DARKNESS, UNLIGHTED

OTHER

DISTANCE TRAVELED
AFTER IMPACT' (ft)

STATED SPEED
BEFORE IMPACT (MPH)

DESIGNATED SPEED
FOR AREA (MPH)

INJuRED TAKEN

TO

-

BY

WITNESSES
NAME; ADDRESS:

NAME: ADDRESS:

ACTIONS TAKEN (Arrests, etc.) REPORTING OFFICER

00 -46 11/67
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DESCRIPTION & DIAGRAM OF ACCIDENT

Deeeribe whet happened; 'nelealiny nations of whistles and pedestrians, if any, prior
ate key avant; eontributing cta..tons of drivers; 411,01(001 ACM 151,11V i*0 LISA ahiactrks;
cloaaription of isapaot; aroma I drawn/ towns; tamparany highway oondi highway
defeat., if any; traffic, &vitro! defeat*. if any; venial. depot., if any; end driver and
pedestrian condition, if other than nomad. Use Von t I" and "Unit 2", .to. to identify
whistles. Also desorilee damps to property. other than venial...

Draw a ...or of the male* arrangswent, Hth "Port," at
the top. Inaleede all struatairso involved in 0043RAIKS as wdd
a. any obserbtton CO tKe it, I di ty. ACV 1.0.111411 or temporary
owectitvone Owl. in patron...1 t barrioadeo in ea...demotion am.,
to. 1. Ali die.enevsut are to ha estimated, daerept a. chnearnd
in department.! order..

SUPPLEMENTARY REPORT



After consultation with the TAD Pro ct and an advisory committee, con-

listing of police and highway officIaIs, the Department agreed to under-

take a teat of a new reporAng system which included the TADP Vehicle

Damage Scale for Traffic Accident Investigators (Technical Bulletin No. 1).

Accident report forma and instruction manuals were prepared by the TADP

staff and three police agencies were enrolled to participate in the test:

Oregon State Police, District 1; city of Eugene Police; and the Jackson

County Sheriff's Police. Purpose of the test, which commenced on October

1, was to lay the groundwork for statewide use of the new system in 1968.

State Police District 1 covers an area immediately south of the city of

Portland. Officers attached to this district are responsible for patrol-

ling state highways and freeways which have urban as well as rural charac-

teristics. The city of Eugene, located approximately 110 miles south of

Portland, is the seat of the University of Oregon. Jackson County is in

the southwest corner of the state abuttiug the California state line.

Sheriff's Police have jurisdiction over all rural highways not patrolled

by the state police.

Figure 2 is a reproduction of the form designed for statewide use in Oregon.

While the form appears to require listing names and addresses of occupants

of vehicles involved, whether injured or not, instructions for preparing the

report require only seat belt, age, and sex data for uninjured occupants.

Collection of this information is desirable to obtain measurement of the

occupant population at risk. Illustrations of automobiles are for the pur-

pose of indicating damage in terms of the TADP Vehicle Damage Scale. The
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upper half of the reverse side of the form was left undivided so that a

reporting officer may orient his diagram to suit geometry at the accident

site and write a verbal description of the events in the space that remaint.

Three subjects were selected for supplementary reporting, one for each of

the last three months of 1967. The subjects were:

1. Collisions with roadside obstacles.

2. Emergency treatment and transfer of injured.

3. Windshield impact injuries.

Purpose of this selection of subjects was to demonstrate versatility of

the system and adaptability of police officers to reporting on a variety

of subjects with a relatively small amount of training. However, one of

the subjects, emergency treatment and transfer of injured, did produce

statistics that indicated need for repetition on a longer-term basis and,

perhaps, statewide coverage.

One innovation that was tried in the Oregon test was the use of different

colors of form to indicate the differences in supplementary report subject

content. In October, a yellow form bearing a questionnaire on collisions

with roadside obstacles was used by the three police agencies.. Instructions

that accompanied this form were also printed on yellow paper. Colors used

in November and December were pink and green, respectively. The main pur-

pose of the different colors was to simplify directives to police personnel.
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All of the for used in the Oregon test were identical except fore color

and the lower half of the reverse side. Figures 3, 4 and 5 are reproduc-

tions of the backs of the three for used.

In actual practice an agency operating under the bi-level concept would

print large quantities of the basic part of the firm, leaving the lower

half of the reverse side blank. Then as demand developed for special

information, standard office machinery could be used to imprint a supple-

mentary questionniare. An alternative to this procedure would be to do

no imprinting on the lower half of the reverse side of the form and to

have special questions answered in accordance with a directive to report-

ing personnel. For example, a directive issued to police officers may

require answers to questions listed on all accidents involving motorcycles.

Vehicle Damage Scale

In current reporting systems it is customary to require a short descrip-

tion of damage sustained by vehicles or an estimate of repair costs.

Neither of these bits of information is satisfactory for purposes of

determining how great the risk of injury might be. Without adequate

measurement of damage sustained, it is extremely difficult to determine

how vehicle design integrity relates to injury production. There may be

vehicles that produce only moderate injuries in severe impacts and, con-

versely, there may be vehicles which produce severe injuries in moderate

or slight impacts. These would be rated as successes and failures, re-

spectively.
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DESCRIPTION & DIAGRAM OF ACCIDENT

Describe what happwwod; 'ftoluding aationt of vehicle. and p.diloyertame if any, g,tor
to key *sent, contributing or-lone of drivers; evasive maneuvers, including sktakarke.demmiption of ilupaot; lanwauai aim:no...Canoes; temporary highway ornditions, highway
defeat*, if any; traffic eattiaZ diefeote, if any; vehicle defeat., if any; and driver and
pedestrian oondstion, if other than normal. U., "Unit I" and °Unit E", Ito. to identify
weSiolee. tioo dkitcribe damage to property, other char vehicle*.

.,e tah arramgamw,-, , wt '0,rtA ° at
M. tap R. :.ssa al. truatsres involved to Imo-Went ay w.:1

CY any obetrUct to.. Cc mot:oil, A.) wnwerof rr tsolrenary
oCrulitiOne 0474 to paw...ant, uarrioade in construction[4.). All di"Metau are ti oetisated, ,24ortin det`orontntai oRlara.

NORTH

SUPPLEMENTARY REPORT

Collisions with Roadside Objects

a. Did any vehicle strike an object off the road? ales; [140.

b. How did vehicle strike object? CDHeadon; EISideswipo; Clateral skid;

Ospin; CDRollover; 00thor

c. What was probable cause for vehicle to run off road?

1. Opollision with other vehicle 7. ElDriver ability impaired

2. 0 Avoiding other vehicle 8. 0Driver confused

3. [J Avoiding pedestrian 9. Driver distracted

0 Avoiding animal 10. ORoadway slippery

5. 0 Avoiding other *11.0 Roadway defective

6. 0 Driver asleep or drowsy '12. OVehicle defective

d. Explain each asterisk. ()
item chocked. (Use item no.)

e. Describe damage to object
struck by vehicle

'f. If any part of object penetrated
vehicle passenger space, explain

Profile at Point of Impact:

Close-up Sketch of Fixed Object.
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DESCRIPTION & DIAGRAM OF ACCIDENT

Desert:2e uiNat hammed; :reaLkefing cation of wohioles and perisstriaae, if aY. priorto key event; aontributtng 0ya of driero; roastw aorsouvore, inalytiry ekidearka;
desersption of impaot; eyrie! drat yeassaaa; t.Yeporary highday condition; highway
drfoote, if any; troffio control dtfoot4, if any; vehiol, defect., if any; and driver andpeavotriar condition, if other than normal. Use Veit 1" and 'Veit 2', ate. to identifyoehieles. Ale° doss-rib, dance to property, other than Lethioley.

Dram a skater% or the made% arrangosont, with °Portal" as
at top. Include all esruntiae, fel...02ued in 0.0i-dna tee well
as are, okeermattcra to viosility. ,ray usual or temporary

fh." a r.""'"0"1, 'dee in aceetnertion area,
ate. 1. All ,t,"-^ e r. to 2v. stead, messy: at direetAd
in droarayeto2 onto re .

SUPPLEMENTARY REPORT

EMERGENCY TREATMENT & TRANSFER OF INJURED

le

NORTH

Record time p
for eath event

1, Accicevt occurree. 2. Accident detected. 3. Accident reported
to police.

4. Non-police irstaid given. 5. Police dispatched to site,

6. Police arrive at site. 7. Ambulamels) requested. 9. Police first-aid given. 9. Ambulance(s) arrive(s). 10. Ambulance(s) or
Other oepart(s).

11 Artibulance(s) or other
arrive(s) at hospital.

1. How did you determine
time of accideag?

.....y...o

3. Who reported am
cident to police?_ Hnuet

Who?

5. Did anyone give first aid
to injured berme you arrived?

5a. What type of aid
was given?

7. Was an ambulance Who called
service required? for ambulance? gow9

8. Did you give anz- What type
one first aid?

. . of aid?

9. What company(s) or agency(s)

Di
am bulasce(s)?

. How
Mane?

Figure

DiO. d any ambulance
more than

make
one tripi2 Explain.
other awn

were usei.. explain.
W.EMNIO.kwo.v ,

10a. 7f vehicles
ambulances
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DESCRIPTION & NAG.

Demerit,. .hat isapperted, aotiow of volticlyl and p.dostrdna, tr any,
to key .vent, Con t ribut in0 drs u.* ; traa waylawv.r., inolydlny kidtar.,
doorsptton of impact; sews a r.1,8 tariars; VIVO/try +401..1 povich t tiOn , by 01.al,
defireta, if any; traffic oonerr: defeet, if any; vehtcr defe,t, tf any. tr.,yr and
pdoetrtan nandition, if other than morsel/. i.e "Unit ;" ",nit I', .t, ,,
LmihidU 1.0 30 Cr 1 !if &TVS tc pMrrty, ether than tvh, ;

rc+ra, c' the e,uses* srarcesse,t , tenth "N,.:11"
she . tr-4ettev nee ;1,4..' doon.i+ntt

.101.;.1;
0.14.21 fti St 60.1-11tRiCti,

or,e,o

NORTH

SUPPLEMENTARY REPORT

WINDSHIELD IMPACT INJURIES - Did any vehicle occupant strike windshield? Diet; LiNo

If "Yes", indicate damage to glass; describe and show injuries on figures below.

Dasake to Glass

None
Sisple Crack
Web Cracked
Wob Broken
Grid Cracked
Grid Broken

OWindshield popped or knocked out.

In Chit , Seat Pos. I AV

0Conscious, .0Uncosscious, Sex

46

kasgetallisig
Nose
Sinple Crack
Web Cracked
Web Broken
Grid Cracked
Grid Broken

In Unit , Seat Pos. , Age

0Conacious, OUncouscious, Sex=

Figure 5



Severity Scale FC - Front End Damage
Concentrated Impact *COL FC

This scale is applicable to damage to midsection of front cf subject vehicle
resulting from a collision with a tree, utility pole or other narrow fixed
object.

+11;42'6.y it.

fte/ljel.

.4.- 3
e

Damage Rating

FC-1

411 Fe-3

FC-4

41 Fe -5

FC-6

FC-7
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In order to produce more meaningful data on damage to vehicles, the

Traffic Accident Data Project developed a photographic guide for inves-

tigating officers. It should be pointed out that such guides have been

used previously by the Cornell Aeronautical Laboratory and the British

Road Research Laboratory. However, iu both cases, photographs were used

by research personnel. The TAD Project Vehicle Damage Scale is designed

for use at the scene of the accident by police or other personnel with

considerablyfewsr scientific skills.

Essentially, the TADP guide consists of several pages of pictures, one

page for each type of collision impact or roll-over. On each page there

are three photographs, or three two-view sets of photographs, showing

automobiles damaged in traffic accidents. To the right of the photographs

and intervening spaces, is a numerical damage rating scale. Figure 6 i8

a typical page out of the TADP Vehicle Damage Scale.

Damage in the top photographs, or sets of photographs, is minor and gen-

erally limited to dents and gouges in body sheet metal and trim. The

damage rating corresponding to these photographs is "2". The second

photographs, show automobiles that have been moderately damaged, with

considerable crumpling of body sheet metal, but little or no distortion

of the basic structure or frame. The damage rating in this case is "4".
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In the photographs at the bottom of each sheet, vehicles are severely,

but not totally damaged. Sheet metal is badly torn or crumpled; the

basic structure of the car is dostorted somewhat; and there is usually

some penetration of the passenger compartment. The damage rating is "6".

The reason for the "2, 4 and 6" ratings is that it may not be possible to

match damage on the vehicle with any of the photographs. In that case,

"1, 3, 5 or 7" ratings may be used for damage less or greater than shown

in the photographs. Thus with the three photographs, an investigator

should be able to select any one of 7 degrees of severity to indicate how

badly a car was damaged.

In order to make a damage rating, the reporting officer must first select

the proper page of pictures. This procedure is facilitated by an index

which is keyed to small impact diagrams that appear at the top of each

page of pictures. Having determined which of the impact diagrams relates

to the collision under investigation, the officer then turns to the appro-

priate page of photographs. For example, if he is reporting on an angle

collision which occurred at an intersection where the front end of one

vehicle struck the side of the other vehicle in the vicinity of the pas-

senger compartment, he selects pages showing front end damage and side

damage to rate damage on the two vehicles, respectively. The final step

is comparison of damage on vehicles with damage shown in photographs to

select a rating number.
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The TADP Vehicle Damage Scale was adopted by Oregon as an integral part

of the bi-level reporting system. During the three-month test, officers

rated damage on nearly 1,000 vehicles using the photographic guide which

was incorporated as a part of the instructional manual prepared for the

new reporting system.

Reception to the scale was most enthusiastic, and in view of the email

amount of training that the TADP staff was able to accord supervising

officers, the performance of reporting officers was extremely gratifying.

In 9 out of 10 times, the reporting officers selected the proper page

in the photographic guide. Happily, it was possible to correct virtually

all page selection errors in, relatively simple office procedure by re-

view of the officer's narrative and collision diagram.

Statistical analyses performed on the damage ratings indicate that the

scale behaved as expected. The entire vehicle damage scale and its per-

formance in the Oregon tests is available in a separate TAD Project re-

port.

Processing Data

Prior to the advent of magnetic data storage devices, most data proces-

sing was geared to the capacity of an 80- or 90-column punch card. This

was especially true among agencies that preferred to avoid difficulties

encountered in handling of trailer cards. Result of this limitation was
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that all user agency needs could not be satisfied in any one processing

procedure. State highway departments found that their needs differed

from those of the motor vehicle registrar and those of the driver li-

censing administrator. So it was not uncowmon to find accident reports

processed by two or more agencies, with each extracting only those data

which were regarded essential to their operations. Even in single pur-

pose use of punch cards, an in the case of highway engineering, an 80-

or 90-column punch card presented severe restrictions on the amount of

data that colld be stored on any accident.

After allocating columns for accident serial number; location identifi-

cation; date and time of occurrence; two, or perhaps three, items of

information on drivers and vehicles involved; weather; surface condition;

light condition; and a few essential administrative items; there was

little space left to describe the accident. Generally, the highway or

traffic engineer had to settle for a description that included the fol-

lowing items: severity of accident, type of accident (ran-off-road,

collision with other vehicle in traffic, collision with fixed object,

etc.), a directional analysis which did not give compass direction but

did express relative movements in such terms an, "both vehicles in same

direction, one standing and one moving," etc. Under theme limitations,

listings prepared for selected highways could be used for reconnaisance

purposes only, and the production of any analysis that might suggest re

medial measures required reference to source documents - the accident

report forms.
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Availability of magnetic storage devices such aF tape, discs and data

cells make it feasible to process and store virtually all of the data

that appear on an accident report form. Some of the more sophisticated

systems which employ direct keyboard input or retinal readers are capable

of accepting words as well as digital representations. These systems are

capable of storing in a single file data required for all user agencies.

Expansion in data storage capability has been sorely needed to permit

fuller description of events preceding, during and after impact. Fre-

quently an accident is a series of events, but with limitations in data

storage capacity, only one event is usually recorded. For example, a

minor sideswipe between two vehicles may result in loss of control by

one of the drivers and terminate in a collision with a roadside object.

If definitions in the MANUAL ON CLASSIFICATION OF MOTOR VEHICLE TRAFFIC

ACCIDENTS are strictly applied, the accident is classified as a "collision

with another vehicle in traffic," but the terminal event, which could be

far more disastrous, might not even be mentioned. Only by recourse to

the original source document would an analyst discover that there was a

series of events.

The TAD Project Steering Committee takes the position that development

of useful traffic accident data requires trained and experienced per-

sonnel. Agencies having responsibility for accident records should be

staffed by persons who are skilled in research methods and statistical

techniques and are responsive to data user needs.
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Key Word Principle:

A traffic accident report recently received from a city police department

included the following narrative (except for changes in proper names):

"Mr. Blank stated that he was proceeding east on Shady Road

and Doe was driving west on same. Just prior to meeting of

the two cars, the hood flew up on Car 2 (Dc,..) obstructing

the driver's vision. Blank stated that he moved over to the

shoulder and the Doe car crossed to the left, struck Car 1,

left rear."

In the space headed "Vehicle Condition," there was an "X" in the box

under vehicle 2, opposite "other defective equipment" and a short note,

"hood flew up".

While the narrative is succinct and to the point, chances are that, when

the description of this accident is converted into machine language for

storage purposes, the key event will be lost completely or obscured under

"other vehicle defect".

In data systems employing the 80- or 90-column punch card as the basic

storage unit, it is difficult, if not impossible, to store a complete

description of a traffic accident. As a result, key events described

in narratives and in spaces opposite "Other, specify ." become

virtually irretrievable. On the other hand, modern systems employing

magnetic storage devices can accommodate the entire description of a

traffic accident. However, there are some problems still to be solved.
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It is not feasible to design a report form which would contain questions

to co-ser all possible contingencies in a traffic accident. This means,

that to a large degree, reliance must be placed on the narrative and dia-

gram for descriptions of events and circumstances that cannot be formatted

into one or two words or an "X' in a box. While an experienced coder can

convert to a digital code description of events more or less common to all

accidents, he might not even have a place for some events and circumstances.

One possible solution to this dilemma is the application of the "key word"

indexing principle to the narrative part of the accident, report. This

principle is currently being used in information retrieval systems operated

by libraries and research institutions.

In the adaptation: to traffic accident data, an interpretive clerk or

reader would underline, key words in the narrative. Key words would then

be coded and stored along with the rest of the data pertaining to the

accident. For sophisticated data systems that can accept and retrieve

English words, no coding would be necessary. However, there would probably

be need for a computer program to group synonyms. Less sophisticated sys-

tems would require an alphabetical thesaurus which would give numeric codes

for words, synonyms and phrases.

With the key word system in operation, it would be possible to store and

retrieve such information that currently dead-ends in paper files or micro-

film reels. The case of the hood that flew open may not be important as

an isolated case. However, it could be, if related to others that in-

volved the same make and model of automobile.
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Appendix 1

BASIC TRAFFIC ACCIDENT INFORMATION REQUIREMENTS

The Steering Committee recommends that the following information be

recorded on all accidents resulting in deaths or injuries, accidents

resulting in sufficient impairment to any vehicle to render it in-

operable, and to all other accidents in which a probability that a

hazardous violation of traffic laws was committed by one or more persons

involved:

a. Location - at least to the following accuracy

(1) to 100 feet for any accident

occurring within 0.1 mile of

an intersection.

(2) to 0.1 mile at all other places

b. Time - month, day, year, hour (local time)

c. Vehicle - registration number (state issuing,
Identification

year)

- make, year, body style (type, including

description of towed vehicles)

- owner's name and address

- extent of damage (descriptive scale)

- is vehicle operable or not?

- disposition of vehicle
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d. Driver - name and address
Identification

- driver license number (state issuing,

type)

- date of birth

- sex

- arrest and citation information

e. Narrative

f. Diagram

g. Environmental
Factors

- what happened

- defects or malfunctions pertinent to

accident (drivers, vehicles and

highway facilities)

- identification of vehicles and road-

ways and orientation

- paths of vehicles before and after

collision, point of impact

- evasive action, if any (skid marks,

etc.)

- unusual or temporary physical conditions

- obstructions to visibility (all dimen-

sions would be estimated)

- weather

- road surface condition (dry, wet, etc.)

- light condition (daylight, darkness, etc.)
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h. Damage to Other - description
Property

i. Identity of
Injured Person

j. Classification
of Injury

- owner's name and address

- name

- age

- address

- a, b, c or k

k. Relation to - in which vehicle?

Accident
- pedestrian or bicyclist

1. Disposition - where taken?

m. Administrative
Items

n. Witness
Identification
(if available)

- by whom?

- investigator's identity, etc.

- name

- address
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Acceptance of the report of the Articulation Committee by the recreation

educators of both the community colleges and four-year institutions of Ca-

lifornia can offer a new dimension in the professional preparation in re-

creation and parks.

During the past decade, there has been a dramatic and sudden growth in

professional preparation in recreation and parks. Indeed, one of the most

significant trends has been the emergence of community colleges offering

associate degrees in recreation. This development reflects two factors:

1. The rapid expansion of two-year colleges on the American educational

scene.

2. The need to prepare individuals for direct leadership and program ser-

vices, with the recognition that most graduates of four-year programs are now

moving directly into supervisory and administrative roles.

The Articulation Committee has recognized a need to clarify the ob-

jectives of professional preparation in recreation and parks, and to improve

curricular content, organization, and staffing. In addition, it has been the

aim of the Articulation Committee to assist community college students in

making a smoother transfer to the four-year school.

Approval alone, however, will not accomplish the purpose of the report.

What is needed is effective implementation of the report by all levels of

administration. To be successful, it must have the full support of both the

administrators and the faculty of higher education institutions.

Therefore, the Articulation Committee of the California Society of

Park and Recreation Educators urges all Deans of Admission, Instruction,

Division Chairmen, and those, responsible for Articulation between 2-year and

4 -year schools, to read cate'ialy the contents and provisions of this re-

port.
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The following report was submitted c, the California Society of Parks

and Recreation Educators at the California Parks and Recreation Society Con-

ference, March 4, 1972, in San Diego. After discussion, the members voted to

adopt the report with full intent to implement.suggestions and recommendations

at the earliest date.

1. The Society accepted the following: Six courses, if taught, should be

taught at the lower division, or Community College level: Units

Introduction to Community Recreation 3

Program Planning and Organization 3

Recreation Group Leadership 3

Outdoor Recreation (Foundations of) 3

Social Recreation 3

Performing Arts in Recreation 3

2. Students who plan to transfer to 4-year institutions will be en-

couraged to complete their General Education requirements.

3. The 4-year institution is encouraged to explore ways in which a

portion of lower division Field Work experience can be credited on a trans-

fer basis.

4. Basic to the whole issue of Articulation is effective communication

between Community Colleges and 4-year colleges and universities, particu-

larly in the local area.

5. The Introduction to Community Recreation course should be made

available to non-majors as a general service course.

6. The role of the Community College is to teach skills, techniques,

face-to-face leadership, while the four-year college should emphasize theory,

supervision, management, and administration.

7. Skill courses should be eliminated at the Upper Division.



Last January, member:-: of the ArLicAl :I.,:dmittee of (2.AL-SPI-iE met at

two different locations with the purpos:: .,1;do,ing the titles and content

of the existing course outlines of both 4-ye,r and 2-year schools in Calif-

ornia. Suggestions were presented as to the role of the Comramity Colleges

and 4-year institutions in the preparation of professional recreators.

Further, they made recommendations for minimum requirements and competencies

for Coin unity College Recreation Educators.

Northern Section (American River Southern Secticn (San Fernando Valley
College) State College)

Robert McBride, San Francisco ,Strte Jonu Tague, San Fernando Valley State
Dale Swire, Chico State College Dorothy Goodwin, Pasadena City College
Norman Olsen, Chobot College Robert Mortenson, Compton College
Don Weiskopf, American River College Lynn Haffly, San Diego State College
Mary DeNure, Office of the Chan- James Bell, California Poly (Pomona)

cellar, Calif. Community Colleges

Dr. Robert McBride, Chairnan of the Articulation Committee, requested

that Don Weiskopf, Secretary-Treasurer of CAL-SPRE, in cooperation with the

Office of the Chancellor, California Community Colleges, compile a concensus

report of the available recoamendations, information, and data. Course out-

lines from both the 4-year and 2-year schools here examined, and concensus

outlines were prepared to serve as guides for recreation curricula in the

State of California to follow. Although these outlines are concise and com-

prehensive, they are intended as guides rather than as specific, inflexible

instructional units. Individual schools may approach these courses in line

with local area resources and needs.

To assure that the course content of the six courses is satisfactory,

questionnaire forms were sent on March 11 to each member of the Articulation

Committee. After careful study of the report, they were requested to in-

dicate additions, deletions, or corrections. Their suggestions and comments

have increased significantly the effectiveness of the outlines.
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CC UNITY COLLI - To prepare otudents for direct face-to-face leadership
or technical jobs in tho field of recreation and parks.

This role involves the preparation of the itudent for both early entry into
the field and/or transfer to a 4-year program to continue their education to-
wards a Bachelor's or Master's degree. The two-year school provides occu-
pational training programs in specific areas of personnel shortages. Many
California ',0iamunity Colleges are developing curricula to educate and train
leadership personnel in the recreation and parks field.

Philosoolly of a Commnity College Program
The basic philosophy of the 2-year college recreation pro6am is twofold:

1. To train persons for para.- professional entry-level jobs in leisure
soviu agencies. A major objective of the associate degree program in re-
creation leadership is focused on the preparation of associate professional.
personnel for early entry into the. field. With a growing number of career
opportuniU.es available to qualified associate professionals, particularly
those at the program leader level, the community college is justified in
providing a career-oriented recreation curriculum. To achieve this end, the
curriculum must contain the basic knowledge and training shills to prepare
the student to function effectively in a face-to-face leadership capacity in
a variety of recreational settings.

2. To provide for a smooth transfer of those who may elect to continue an
education toward a baccalaureate or 4-year program. This implies an under-
standing and effective articulation on the part of the community college ad-
ministration of senior college policies, course acceptance, curriculum
changes, admission requirements, etc. CloSer relationships and open dialog
must exist between both institutions.

FOUR-YEAR COLLEGES AND UNIVERSITIES - To provide the field of recreation
and parks with the personnel to fill

administrative or high-level supervisory positions. Depending on the size
and scope, a recreation departJaent needs competent personnel in such areas
as: supervision and administration of program services, evaluation, planning,
design, and construction. Also the maintenance of facilities; the recruit-
ment, hiring, training, and evaluating of personnel; budgetary procedures
and reporting; working effectively with municipal councils or boards and civic
groups; and effective public relations and departmental promotion.

In situations involving a tight job market, four-year degree graduates
have found themselves competing for entry-level jobs in leisure service
agencies. Therefore, it is essential that graduates be prepared to handle
first-line operating roles, as well as supervisory levels.
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GOALS OF A COMMUNITY I0GRAM

To present the:

1. Basic recreation skills for employment at the Associate Degree entry
level; and/or transfer to a 4-year program so students may continue
their education towards a Bachelor's degree.

2. Basic knowledge required in the field of recreation, parks, and leisure
services: A foundation of recreation philosophy and principles, plus a
basic general education (a broad education in human relations).

3. Methods, principles, and techniques in planning and organizing and di-
recting recreation programs in a variety of settings.

4. Understanding and application of the basic principles and techniques
in face-to-face leadership, including the theories, principles, and
practices of leadership.

5. Awareness of the importance of the role of recreational lifetime ac-
tivities.

6. Nature and role of leisure in contemporary society.

7. Knowledge and appreciation of all outdoor activities, including natural
resources, conservation, and organized camping.

8. Practical knowledge in the field of recreation and parks, on-the-job
training under qualified supervision (to relate theory to practical ex-
perience).

9. Abilities needed to relate to others the nature, role, and importance
of recreation in today's society.

SUGGESTED EDUCATION AND COMPETENCIES FOR THE RECREATION PROGRAM

COORDINATOR OR DIRECTOR OF THE COMMUNITY COLLEGE PROGRAM

A master's degree in recreation and at least two years of
occupational experience in a recreational setting.

SUGGESTED EDUCATION AND COMPETENCIES

FOR TEACHING FACULTY

The minimum of a bachelor's degree or equivalent in recreation
and at least three or more years of occupational experience in
a recreational setting.
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C ONCLUSION

In Recreation and Parks, the fully trained and qualified professional

person in an administrative or top supervisory role may be assisted by a

Community College-trained technician or program assistant, who can assume

a direct program leadership role in various activty areas.

Based on current Civil Service codes, if job classifications indicating

the hiring of only professionals are continued, individuals taking the

Associate degree program in recreation are unable to move into positions of

higher pay and responsibility.

However, with a growing number of career opportunities available to

qualified professionals, particularly those at the program leader level,

the Community College is encouraged to provide a career-oriented recreation

curriculum to prepare the student for early entry into the field.

Thus, the curriculum must contain the basic knowledge and training

skills to prepare the student to junction effectively in a face-to-face

leadership capacity in a variety of recreation settings.



COURSE CUTLL,

Ii1TRODUCTION TO COFEithillY REQ.nEATION

HOURS PER WEEK

Class, 3

Course Description

ar

3 Units

For recreationrecreation majors and non-majors, a general orientation to
the field of recreation and parks, including a history of the
development of the recreation profession, a survey of recreation
and leisure services, description and interpretation of recreation
as a form of community, service and the nature and scope and
significance of leisure and recreation as a social force in
contemporary society. Emphasis is on the role of the professional
leader in a variety of settings

iiajor Divisions

I. Recreation - Its Mature, Extent, and Significance

II. Recreation and Government

III. Recreation in Other Settings

IV. Recreation Leadership

V. Operation of Recreation Areas and Facilities

VI. The Recreation Profession

VII. Goals and Problems in Recreation Liervice

VIII. The Future

Course Goals

To introduce:

1. the historical and philosophical foundation of leisure and
recreation and im?lications of the recreation movement in the
United States.

2. The development of concepts concerning recreation; the mean-
ing of leisure and recreation; and the socio-economic move-
ments which have affected the growth and development of rec.-
reation.

3. A basic understanding of the total field of recreation and
leisure and its interrelationship with other forces in society.

4. Activities which comprise the recreational field.

* Recommended by the California Society of Parks and Recreation
alucators, March 4, 1972.
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Course Goals (Continued)

5. The role of the professional; public recognition of the field,
and careers in recreation aiid ,2 arks.

o. The varied types of agencies which provide leisure, with
emphasis placed on the interrelatedness of special agencies
and institutions which serve the needs of society.

7. An understanding of the goals :rind problems in recreation ser-
vices in rural and uroan areas.

Studen:, Performance Objectives and Evaluation

The student will:

1. Present a .short historical sketch of the recreation movement
in the United States.

2. Review a maLazine article: subject peri::Aning to leisure time,
recreation and parks; suggested periodicals: "Parks and Rec-
reation".

3. Complete quizzes and unit assignments covering questions re-
lating to specific chapters or areas.

4. Participate in hour examinations and final exam.

5. Give oral reports (individual, panel, debate, etc.)

6. Observe recreatipn programs, activities, and special events in
the community.

7. Make a term report: a comprehensive written presentation on a
related subject pertaining to recreation and parks, using stan-
dard term report precedure and format.

8. Participate on a panel or debate: to help prepare a printed
outline presentation to members of class.

Units of .fork

I. Recreation - Its 14ature, Extent, and iignificance

1. What is recreation? Leisure?
2. The im,Jortance of recreation; objectives of recreation?
3. The history of 11unicipal Recreation in the U.S.
4. The theory, philosophy, and principles of leisure, Play,

and recreation; recreation as a social force.
5. The sociology of leisure.
6. The economics of recreation
7. Psychological aspects of play
8. Recreation potentials and unequal situations
9. Brief overview of Recreation and leisure in America
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A. Loc4.1 7.7overnment Federal Gov rnment
B. County and District Uorld (recreation among
C. State Government. nations)

III. 1-ecreation in other Settinjo

4. Recreation and the Community (types of agencies or orgauiz
ations providing leisure services)

1. The family
2, The school
3. The church
4. Voluntary organizations
5. Commercial recreation
6. Private agencies
7. Employee recreation
8. Organized camping and outdoor recreation
9. Special interest organizations

B. Recreation for Special Groups

1. Therapeutic recreation
2. Recleation for the handicapped
3. Recreation for the disadvant.ged
4. Recreation for the mentally retarded
5. Recreation for senior citizens
6. Recreation in correctional institutions

IV. Recreation Leadership

A. Recreation Leadership

B. Recreation Department personnel

C. Education and training the leadership staff

D. Needs and opportunities in the recreation profession

V. Operation of Recreation Areas and Facilities

A. Operation of playgrounds

B. Operation of buildings and indoor centers

C. Operation of recreation facilities

VI. The Recreation Profession

A. The professional
B. The role of tna professional
C. Public recognition of the field
D. Careers in recreation and parks
E. Professional preparation
F. Recruitment of recreation and park professionals
G. Certification of professionals
H. Civil Service procedures
I. .Professional associations
J. Periodicals and references
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VII. Goals and L'rebles in Rere,tio- ervice

J.. Goals to improve the 41Aallity of community life
B. Human values
C. Problems and key issues

VIII. The Future

A. Challenges facing society
B. Leisure...a major factor in our society
C. What the recreation movement needs
D. What tomorrow will bring

Texts and References

Butler, George. Introduction to Community Recreation. Hew York:
McGraw-Hill Book Company, 1967.

Carlson, Reynold E., Deppe, Theodore R., and MacLean, Janet R.
Recreation in American Life. Belmont, California: Wadsworth Publishing
Company, 1963.

Kraus, Richard. Recreation and Leisure in Modern Society. New York:
Appleton-Century-Crofts Educational Division, 1971.

Meyer, Harold D., Brightbill, Charles K., and Sessoms, H. Douglas.
Community Recreation, A Guide to Its Organization. Englewood Cliffs,
N,J.: Prentice-Hall, Inc., 1969.
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PROGRAt LAN II 70 !UTD ORG ZATI ON

Hours Per Peek

Class, 2; Laboratory, 3

Course Description

-10-

3 Units

A theory and activity course for recreation majors, involving a
study of essential elements and basic principles of organization,
supervision, promotion, and evaluation, of various types of recrea-
tion programs, including the methods and materials used in planning
and conducting organized recreation programs in public and private
agencies. Emphasis is on the role of the face-to-face leader in
organizing recreational programs in a variety of settings.

Major Divisions

I. The Recreation Professional

II. Program Planning Principles and methods

III. Planning for Specific Populations

IV. Recreation Program Areas

V. The Operation of Playgrounds

VI. The Operation of Recreation Buildings, Indoor Centers, and
Facilities

VII. Publicity and Public Relations

VIII. Records, Reports, and Accountability

IX. Evaluation Techniques

X. Adapting Recreation Frograms to Varied Settings.

Course Goals

To introduce:

1. The basic knowledo of program planning principles and methods
for planning, organizing, staffing, directing, and controllihg
a recreation program in contemporary society.

2. The recreation needs and interest of various groups.

3. A practical laboratory exierience in the planning, organization,
promotion, and evaluation techniques of various types of programs,
with emphasis on a conourity center.

* Recommended by the California Society of Park and Recreation
Educators, March 4, 1972.
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4. Experience in 121::,nning events f)r .1pecific

5. Stimulate and develop student 7.ea.ip through comnittee
action.

G. Study and discussion of the operation of :,laygrounds, recreation
buildings, indoor centers, and other recreation facilities.

7. Organi7ational skills for a variety of recreational activities and
sr,:Jcial events.

8. An opportunity for leadership of recreation activities.

9. Illustrative examples of successful programs.

Student Performance Objectives and Evaluation

The student 1,111:

1. Complete unit ass:.gnments, covering specific Chapters or areas.

2. Participate in hour examinations and final exam.

3. Develop a group term project. The class lin be divided into
comittees or teams that will be responsible for the planning and
operation of a program or special svont (for an agency or organ-
ization in the comnunity, or a co-recreation program on campus.

4. Write a term report: Each student rill eompile a typed rerort on
a program or special event, preferably on his group project.

a. The program report: introduction, objectives, schedules or
plans, staff chart, budget, publicity, evaluation, references,
etc.

b. Presentation of report (oral), "Selling program to the Board."

5. Demonstrate proficiency in attendance, class promptness, and oral
and written contributions.

6. Demonstrate effectiveness in face-to-face leadership and program
operation skills as described in the texts.

Units of fork

T. The Recreation Professional

A. Trends in Organised recreation service

B. The recreation profession today

C. Leadership and Group Dynanics

II. Program Planning Principles and Methods

A. Factors in Planning Recreation Programs
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B. Iitfalls in Planning

C. Guiding Princirles for Irogrm rianning

D. Methods of Organization

E. Implementing a Program Survey

III. ilanning for Specific Populations (Programring for)

A. Recreation needs and interests of children

B. Recreation programming for Teen Age boys and girls

C. Recreation needs and interests of adults

D. Recreation for the Aging (Senior Citizens)

IV. Recreation Program Areas

A. Arts and Crafts
1. Scope
2. Values
3. Characteristics of a good program

4. Settings for Arts and Crafts
5. Exhibits and festivals
6. Relationship to other program areas

B. Dance

C. Drama

D. Literary, Vental and Linguistic Activities

E. Music

F. Outdoor Recreation

G. Social Recreation

H. Sports and Games

I. Hobbies

J. Special Events
1. Definition and scope
2. Values in special events
3. Types of.special events
4. Organizational skills for special events

V. The Operation of Playgrounds

A. Function of the playground

B. Playground organization
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VI.

C, rogra1.1 Planning

D. Playground programs
1. Daily program
2. Veekly program
3. Summer program
4. Programs for other seasons

E. Safety

F. Problems of conduct and operation

G. Supplies

H. Maintenance

The Operation of Recreation Buildings, Indoor Centers, and
Facilities

A. Buildings and Centers
1. Building activities
2. A summer building program
3. Fall and winter building program

B. Recreational Facilities
1. Bathint, Beach and Swimming Fool
2. Golf Course
3. Stadium
4. Nunicipal Camp
5. Winter Sports Facilities
6. Other facilities

VII. Publicity and Public Relations

A. Interpreting the Recreation program
1. Writing newspaper articles
2. Photography for Newspapers
3. Radio and TV as public relations tools

4. Planning live demonstrations in Recreation
5. Display types
6. Publicity check list
7. Typical promotion campaign

VIII. Records, Reports, and Accountability

IX. Evaluation Techniques

A. Measuring the effectiveness of 7Drogram techniques

B. Evaluation of participants

C. Evaluation of loaders

X. Adapting Recreation Programs to Varied Settings

A. Recreation in Treatment Centers
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B. Recreation for the Ill and Handica

C. Recreation in the Arced Forccs

D. Religious sponsorship forces of recreation

E. Industrial Recreation programs

F. The Role of Voluntary Organizations

G. Research and Evaluation in Recreation

d in the comnurity

Texts and References

Kraus, Richard. Program Ilanring and Prganization. Nev York:
Appleton-Century-Crofts Educational Division, 1966

Second. National Workshop on Recreation.
Chicago: The Athletic Institute, 1963.

Corbin, Dan H. Recreation Leadership.
Jersey: Prentice-Hall, Inc., 1970.

The Recreation Program.

Engleood Cliffs, Nev

Carlson, Reynold E., Deppe,,Theodore R., and MacLean, Janet R.
Recreation in American Life. Belmont, California: Wadsvorth Publishing
Company, 1963.
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RECREATION GROUP ILliD_LSHIP

Hours Per reek

Class, 2; Laboratory, 3

Course Description

3 Units

The principles of human dynamics as they aptly to effective face-to-
face and group leadership. Emphasis is on tlE identificatic,n of various types
of groups and the aiplication of leadership techniques to various group
situations.

Major Divisions

I. Introduction to Recreation Leadership

II. The Meaning of Leadership

III. Recreation and the Leadership FuLction

IV. The Leadership Process

V. Frinciples of Effective Leadership

VI. Recreation Needs and Interests of Feople

VII. Leadership Techniques

VIII. Leadership Personnel in the Recreation Department

IX. Personnel Practices and Policies

X. Supervision

Course Goals

To introduce:

1. A study of ways to enhance the results of recreational group
activities.

2. Ways to translate what is known about individual and group behavior
on a practical basis so that it can be used by recreation leaders in
democratic groups; to make the group action more efficient and
effective from the recreation program standpoint.

3. Insight into human group behavior, particularly the everyday problems
of group living in the various recreation settings.

4. The logic of individual behavior in the recreation group setting.

* Recommended by the California Society of Park and Recreation Edu-
cators, March 4, 1972.
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Course Goals (cont4n7ied)

5. Study, analysis, and practice of L.1:: :"ally group techniques to

facilitate -.1-.0up action toward goals.

6. Realistic and attainable leadership techniques to those who
wish to improve their human relations skills and assume greater
responsibilities.

7. Effective group membership techniques.

8. Methods to help the student realize that the leader must under-
stand the individual in the group as a total person. . . . his
needs, motives, abilities, aptitudes, and his behavior, as a basis
for facilitating his growth.

9. The basic requirements for developing a recreation program that
will contribute to the needs and growth of the members of the group.

10. An awareness of the need for continuous appraisal and evaluation
of the program, its leadership, and the growth of individual
participants, as a constructive means of improving both the program
and leadership ability.

Student Performance Objectives and Evaluation

The student will:

1. Prepare a notebook, covering all class assignments and lectures.

2. Participate actively in the presentation of all units by reading
the suggested references, entering into class discussions and
answering pertinent questions.

3. Participate in a term project. Committees will be expected to
solve one of the pressing problems on public recreation through
the use of any method in section VII of this outline.

4. Demonstrate and evaluateindividualleadership abilities by
participating in three group situations.

5. Complete two examinations, midterm and final.

Units of Work

I. Introduction to Recreation Leadership.

A. Where are you now?

B. What makes an effective recreation leader?

C. Professional Leadership - What the Profession is?

D. Professional affiliations
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II. The meaning of leadership

A. Definiti_n cf lcu.:7ersLip
I. Informal lead3rship
2. Fcrmal leadership

B. Theories cf leadership
I. Trait theory
2. Situational theory
3. Functional theory
4. Composite theory of recreation leadership

III. Recreation an the leadership function

A. The nature and types of Lroups
1. Functions in the ti ork-oriented c-roup
2. Functions in the program-orient `Troup

3. The small group

B. Fulfilling the individual's group needs in recreation
1. Communication and involvement within the group
2. Responsibility for group identity
3. Responsibility for cohesiveness

Ill. The leadership process

A. Sources of leadership
1. Conditions which promote the creation of leadership
2. Types of leadership

B. Styles of leadership

C. Concepts of leadership

D. The challenges of leadership
1. Creation of a favorable climate
2. The lead r as a target

E. Misconceptions of leadership

F. Participation in group dynamics
1. Organizing planner teams and formulating proposals
2. Performing under stress
3. Competition
4. Effect of group membership on the individual
5. Barriers to comrunication
6. Effect of group action on behavior of individual
7. Demonstrating effect of group attitude on individual's

behavior
8. Managing a situation ir which nothing is resolved.

9. Improving intervievint skills
10. Debriefing session
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V. Principles of :ffective T,eadc-rship

VI.

. Roles of the le-der
3. Principles for recreation leaders
C. Impersonal skills

Recreation needs and interests of people

A. Children
B. Teen-age youth

C. Adults
D. Senior Citizens

VII. Leadership techniques

r. Small group discussion F. Interview
B. "Buzz Group" C. The comnittee method
C. Symposium H. Role playing
D. Panel discussion I. Others
E. Dialogue

VIII. Leadership personnel in the recreation department

A.

B.
Characteristics of a leader
The park and recreation staff, duties

L. Personnel practices and policies

A. Recruitment, selection, and placement
B. Employment policies

X. Supervision

A. Concepts
B. Techniques

Texts and References

and responsibilities

O. Functions of the supervisor
D. Employee morale and motivation

Danford, Howard. Creative J,eadershiK in Recreation. Boston:
Allyn and Bacon Inc., 1964.

Beal, Bohlen, and Raudabaugh. Leadership and Dynamic Group
Action. Ames, Iowa: Iowa State University Press, 1967.

Corbin, Dan H. Recreation Leadership. Englewood Cliffs, New
Jersey: Prentice-Hall Inc., 1970.

Shivers, Jay. Leadership in Recreation Service. Toronto, Canada:
The MacMillan Co., 1970.
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CO UliSE 0:7:71:7,

OUTDOCR BECREATICV (Foundations of)

Hours Per Week

Class, 2; Laboratory, 3

Course Description

3 Units

-19-

History, development, principles and trends of organized camping,
nature and conservation, and outdoor recreation, Laboratory and field
trips, including camping and hiking activities. 'Practical skills in
firecrafts, outdoor cooking and backpacking. Leadership training in camp
counseling. Required for recreation rajors.

Major Divisions

I. Outdoor Recreation in Ame7:ican Life

II. Background of Outdoor Recreation in the United States

III. Organized Camping

TV. Outdoor Recreation Skills

V. Nature Education

VI. Conservation and Outdoor Recreation

VII. School Camping and Outdoor Education

VIII. What the Future Holds

Course Goals

To introduce:

1. The Scope of outdoor Recreation

2. Basic information relating to carp organization, program planning,
and leadership.

3. Training in Camp Counseling.

4. Practical skills of camperaft.

5. An awareness of nature and conservation.

6. An appreciation of our natural resources, and outdoor heritage.

7. The identification and recognition of problems facing our country
in outdoor recreation.

* Recommended by the California Society of Park and Recreation
Education, March 4, 1972.
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8. The development of a dedicated desire to improve the outdoor
recreation opportunities in America.

Student Ferformance.Objectives and Evaluation

The student will:

1. Present a short written paper or term report on an Outdoor Recreation
topic.

2. Teach camping or program skills to class.

3. Take a 2-day backpacking trip.

4. Demonstrate camperaft, nature, and conservation skills.

5. Complete quizzes and unit assignments.

6. Participate in mid-term and final examinations.

Units of Work

I. Outdoor Recreation in American Life

A. Definition of outdoor recreation
B, The need for outdoor recreation
C. Scope of outdoor recreation

1. Sightseeing and touring
2. Picnicing, outings, cookouts
3. Hiking, mountain climbing, hosteling, horseback riding
4. Fishing and hunting
5. Camping

a. organized
b. family
c. day

6. Nature recreation
7. Historical and archeological interests
8. Winter sports
9. Dater related recreation

10. Ebtorized vehicles

D. Extent of outdoor recreation
1. Commercial outdoor recreatim
2. Agencies concerned with outdoor recreation

a. municipal
b. state
c. federal
d. county
e. voluntary organizations
f. private organizations

3. Leisure use statistics

E. Values of outdoor recreation progrwIlls
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Background of i.utdor,r Recretion in Le 6.7.it:.'d States

ft. The 1:,e car. Trdian

Exploration and the Colonial Period
1;112 19th century and lestwd expansion

Characteristics influencinij recreati,n
2. E,:i7loration of natural rezources
3. Disappearance of land
4. Gro7t,h. of the cities
5. Fire of social problems
Rise of State 'arks
Development of National parks

r. Beginning of camping movement
G. Growth of outdoor recreation Trocrams

"I. Organized Camping

A. Growth and extent of organized cayprig in the United States
B. Values and objectives of camping
C. Types of camps

1. In terms of sponsorship
a. private d. school
b. organization

. e. church
c. public f. others

2. In terms of groups served
a. youth c. adult
b. family d. special groups

3. In terms of duration
a. resident camp
b. day camp
c. short-term and overnight camp

D. Camping as part of the community recreation program
1. Resident, family and day camps sponsored by public

authorities
2. Camping programs of community agencies

E. State and federal assistance to the camping movement
F. The American Camping Association

1. professional leadership
2. emphasis on standards
3. camping trends

a. decentralization c. leadership
b. motivation d. others

O. Day camping
H. The skills of counselinL

IV. Outdoor Recreation skills

A. Toolcraft
1. Use of knife, axe, hatchet and saw
2. Maintenance of tools

B. Firecraft
1. .Foret:fires - causes, consequences, prevention
2. Campfires
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C. Camp ccohery
D. Ropecraft
E. Orienteerling
F. Vildernes survival
G. Tents and sLelters
H. Camp sanitation
I. Backpaching

1. equipment available
2. plannin
3. health and safety

V. Nature Education

L. Orientation to nature education
B. Weather
C. Naturrs Trni13
D. Astrocmy
E. Rocks and soils
F. Plants
G. Animals

VI. Conservation and Outdoor Recreation

A. Dependence of outdoor recreation upon natural resources
B. The meaning of terms

1. conserve Lion
2. preservation

C. Problems of conservation for recreation
D. Approaches to conservation

1. land reserves
2. legal restrictions
3. improvement of resources management
4. education

VII. School Camping and Outdoor education

A. Present status
B. The increase in school camping and oute:oor education
C. Objectives in school outdoor education programs
D. Problems in developrhent of outdoor education programs
E. Areas of experience in outdoor education

IX. What the future holds

A. Outdoor recreation trends
B. Outdoor recreation problems
C. Need for new facilities
D. the need for education
E. the federal and state role



Texts and Re-c,=-TPnces

rmd Cravford,
S. Saunders Coa..1.y., 1970.

C C rUe7

Udall, Stewart L. The Quiet Cris. Pe crk:

and l'inston, 1963.

ihila.e1 ia

Holt, Rinehert

Allen, Shirley W. and Justin, Leonard U. Ccnservin:- Neturr:,
Resources. New York: IcGraw-Hill Bca Co.,

_:21.111., :ran-:- C. Hecreational Use of 11i1 lanes.
lioGraw-Kill Book Coripany, 1959.

Nev York:

Outdoor Recreation Resources Review Commission. Cutdoor
Recreation in America. Washinjton, D. C.: U. S. Government Printing
Office, 1962, and later publications.
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SC,CIAL

our Per Week

Class, Z; Laboratory, 3

Course Description

3 units

theor- LAd c.our3e

information necessary to effectively conduct soc-,
ial recreation in clubs, playgrounds, recreation centers, churches
and camps. Emphasis is on tne social development and integrat-
ion of individuals into group programs, including planning, pro-
gramming, and conducting social recreation activities.

liajor Divisions

I. The Nature of Social Recreac,ion

II. Specific Leadership Techniques and IZature of Social Rec-
reation Activities

III. Leadership Techniques in ?forking with ?eople

IV. Planning in Social Recreation

V. Party Planning and Organization

VI. 4e Characteristics and Adapting Activito.

VII. Special L.reas within Social Recreation

VIII. Special Leadership Problelas

IX. Recreational Games

X. Evaluation of Social Events

XI. Use of Social Recreation in Various Settings and for Special
Groups

Course Goals

To introduce:

1. Experience in leadership situations.

2. Opportunities to practice activity skills in class demon-
strations.

3. Techniques and methods of leadership for social events

4. A working knowledije of social games and activities for
different age groups.

* Recommended by the California Society of Park and Rec-
reation Educators, March 4, 1972.
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Ine sharacte2-is ics, :f a:2 :es

selecting a age

6. ' far -dor_ulations._

,crttu-it e-ii
ustinp. of sDsi:a rscreat.ida

d

S. appreciation and underst-nding of the values of social
recreation.

9. sot-_nd philosophy of icord::tiJa and leisure ti_e living.

Student Performance Objectives and 2v_I-a:-tion

The student will:

1. Participate as a group leader in low organized g;_es; pre-
sent a written or typed description of the game or activity.

2. l'repare a bulletin board display.

3. Participate in a soecial event: working in a group or com-
mittee of 4 CT 5, plan and conduct two special events, i.e.
a party, show, dance, or soiae other event, sponsored by local
recreatica agenc,7, school or organization.
a. Each event will de -.1annsd fil a cpecifia 1,..;e group or

special *ituation group, such as a hospital ward.
b. Each comittee will select a chairman and a secretary.
c. h typed program plan for each event will be turned in by

tile secretary one week before the scheduled date.
d. Each committee will distribute appropriate printed mater-

ials to the class.
e. h written evaluation of each event is rel- red of all

members of the committee.

4. Complete two examinations and possible quizzes.

5. Develop a Party Pak featuring a
ities, and songs, which will be
class. Guidelines will be given.
ing of all supplies, equipment,
their use.

repertoire of games, activ-
turned in the last week of
Each kit must contain a list-

aids, and suggestions for

6. Complete a term report.: prepare a wrjtten (typed) report
dealing with the planning and organization of a social event
(party, fashion show, swim party, ban-luet, dance, etc.).
Event can deal with a hypothetical situation.

Units of Work

I. The Nature of Social Recreation
A. Definition of Recreation and Social Recreation
B. Classification of Social Recreation games.
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orae

L. 'jestM:s of
of r=eL,2-

P. :a1,1e:-: of oinl
?eting

2..
_ .

1::.te.ssts

onn and -ature of

of :,orioL

axrs
2. Defrosters.

4.

E.
7.

r_ctive games F.

RelL.Lys 9.
5. inactive 1D.

1:nice mixers

ITaturettes

Brain teasers
enoe alerters

;.:stifiers

16.

t-i7n

tnnts
Card iais

kits
fable 9amcs

pu.z:les

ITT. 1,,,r;-irtrchip re.ohniues in 'Jerking with People

,'1.1ncilplos of Social L;ales leadors
B. ;:ignals and Cues 'to nin attention
C. Use of Voiontoers
D Forr"ations for expl:ining games (circle, line, files, etc.)
B. Psychological effects of z-ame formations
F. Techniques for Lianeuvering groups
G. Choosing tans
H. The ::':,triloutes of the good recreation leader
I. Hesconsibilities of the loader

IV. Planning in nril Recre:Ltion
Selection of program ecti,Jities

B. Facilities
C. Publicity
D. Program

TV.

E. Finance
F. Decorations and

refreshments
G. Others

Party Planning and Orgenization
4.. Pre-party committee of individual work
B. flechanics of party-giving
C. Before the party
D. During the party

. After the party
F. Progressive parties
G. Evaluation

VI. Age Characteristics and Adapting Activities

VII. Special Areas within Social
A. Banquets
B. Entertainment
C. Picnics and Outdoor social events
D. Progressive dinners and games
E. Large group programs

Recreation
F.

G.

H.

I.

Decorations
Skits and Drama
Sources and Resources
Publicity and promo-
tion

VIII. Special Leadership Problems (Discipline and Control)



L.o,or.se

1. Car7,...:

3.
:-croa

5. Tet'..,er
Fsreijn Baas

o Others

1-_ard

10. acci

. ;:;valuation of Gooial :vents
A. Criteria for evaluating the social rec reL tic ,:iro
B. _ethod.s of proLram evaluation
C. isconceptions in ev.o.luion

I. Use of Social ileoreatisn in Various Bettin :3 a for o7peciL'l
C.:x-0112s

A. Yo Ing children
B. Teen_:.gers
C. :_dults
D. Social Recreation for the
E. The Family
F. Sjecial Groups (retarded, handicapped, aged, therapeutic,

etc.)
G. Other

Texts nnd Referenros

i shell, 232.ier and Borst, 'L-Ve-.1y.r.e. Bociui ,(1-:.!::es for :recreation.
:,Tew York: Ronald Press Company, 1959.

Harris, Jane., File C' Fun. ::inneacolis: .Surges:; :ublishing
Company, 19'70.

Reader's Digest .f.ssoc iatlon. Book of 1000 Famil:z_ Games. Pleasant-
ville, York: The Reader's Digest 1-,ssociatioi,, Inc., 1971.

tlackerbarth, PLrjorie., and Grahtzn, Lillian. Successful Parties
and How to Give Them. :linnea)olis: T. Denison, 1962.

Corbin, Dan. H., Recreation Leaderslaii). Englewood Cliffs,
New York: Prentice- Hall, Inc., 1970.
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CCUR.SE CUTI,INE

PERFORI-ENG ARTS IN RLCRaTION

Hours Per Week

Class, 2; Laboratory, 3.

Course Description

3 Units

-2E-

Development of an appreciation for and leadership techniques in the
Performing Arts such as music, dance, and drama, all of which have made.: a deep
cultural impression on American society. Course will also include
rhythmics, puppetry, and pageantry emphasizing special events and the use
of specialists in each field. Instruction mill be focused on the organi-
zation and supervision aspects of these activities, rather than on the
mastery of performance skills.

Major Di ons

I. Introduction to the Performing Arts

II. Effective Leadership in the rerforming Arts

III. Recreation Music

IV. Recreation and Dance

V. Drama in Recreation

VI. Story Telling

VII. Pageants, Festivals, and Holiday Drama

Course Goals

To introduce:

1. The Performing Arts as an integral part of a well planned rec-
reation program, including singing activities, musical instruments,
rhythmic activities, and Tusic appreciation. Emphasis will be on
developing an appreciation of music, rather than mastery of per-
formance skills.

2. Methods and materials of folk, square, and social dance; attention
to terminology, fundamental skills, selection and presentation
of dances.

3. A survey of the scope, values, and fundamental skills of drama and
its role in recreation.

4. Leadership methods and techniques in presenting pageantry empha-
sizing special events.

5. Laboratory experience to develop skills in the Performing Arts,
leadership and teaching experience.

* Recommended by the California Society of Park and Recreation
Educators, March 4, 1972.
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Student PerformmIce Objectivc2 1]vauation

The student will:

1. Develop leadership proficiency the organization and supervision
of the Performing Arts.

2. Participate in all areas, suggested reading references, class
discussion, and unit assignments.

3. Participate in practical tests dealing (question-answer) with the
various Performing Arts skills.

A. Participate in mid-term and final examinaT,ions.

5. Make a term report cn the organization of a specific program in
P,rforming Arts field.

6. ,:tend plays, opera, concerts, dance iresentations, and other
special events.

7. Participate in class projects, such as writing a play, building
a set, or putting on a play; community cultural arts or hobby
show.

Units of ork

I. Introduction to the Performing Arts

A. Overview of the Performing Arts field
B. The need for recreation in the Performing Arts
C. Scope of the Performing Arts field
D. Values of Performing Arts programs

II. Effective Leadership in the Performing Arts.

A. The Leadership Process
B. Needs and Interests of People
C. The Nature and Types of Groups
D. Methods, materials, and techniques

III. Recreation Music

A. Scope of program in music
1. Kinds of music for recreation
2. Value of music
3. Appreciation of music

B. Singing in recreation
1. Informal singing
2. Community singing
3. Preparation for Community Singing
4. Presentation of Community Singing
5. Methods of Song Teaching
6. Musical games and rhythms

.-
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C. Recreation through playing an instrument

D. Recreation through Listening

E. Trends in Recreation Music

IV.. Recreation and Dance

A. Origin and development of dancing
B. Folk and square dancing
C. Social dancing
D. Modern dance creative dance, jazz, etc)

V. Drama in Recreation

A.

B.
C.

D.

E.

F.

G.

H.

Why Drama?
Values of Recreation Drama and
Kinds of Dramatic Programs
1. Informal dramatics 2-

Planning the Program
Fundamental Skills of Informal
Puppetry
Shadow Plays and Marionettes
Facilities and paraphernalia

VI. Story Telling

Creative Play

Formal activities

Dramatic Activities

A. The purposes of story telling
E. Techniques of story telling
C. Materials for stcry telling
D. Preparation of a story teller

. E. Presentation of the story,
F. Possible outcomes of story hour

VII. Pageants, Festivals, and Holiday Drama

A. Values of pageants and special events
B. Organization of events
C. Leadership and supervision

1. Needs of leadership
2. Special problems

D. Facilities, equipment, and supplies
E. Evaluation techniques

4'4.94
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Texts anCi I.:(3forences

Baild, Forrest J. !Usic Skil .s for Recreation leaders. Dubuque
Iowa: Wm. C. Brown Co., 1963.

Harris, Jane and Pittman, Anne. Dance a 11ile. n_nneapolis:
Bur3ess l'ublishinz Company, 1964.

Hawkins, Alma. Croatinu Through Dance. Englewood Cliffs, New
Jersey: Prentice-Hall Inc., 1964.

Pease, Esther. Hodern Dance. Dubuque, Iowa: Wm. C. Drown
Co., 1966.

Cheney, Gay and Strader, Janet. EodernDance. Boston: Allyn
and Bacon Inc., 1969.

Hall, J. Tillman. Folk Dance. Pacific Palisades, California:
Goodyear iiublishing.Company, 1969.

Youmans, John G. Social Dance. Pacific Ialisades: Goodyear
Publishing Co., 1969.

Corbin, Dan H. Recreation Leadership. Englewood Cliffs, New
Jersey: Prentice-Hall Inc., 1970.

Walker, Pamela. Seven Sters to Creative Children's Dramatics.
New York: Hill and Wang Inc., 1957.

Howard, Vernon. Ellpet and Pantomine Plays. New York: Sterling
Publishing Co., 1962.

Anderson, Paul. Story - tellingr \ith the Flannel Board.
Minneapolis: T. S. Dennison and Company, 1963.

Millan, Nina. Children's_ Festivals From Many Lands. New York:
Friendship Press, 1964.

Cummings, Rubard. 101 Hand Fuprets. David 1:IcKay Co., 1962.
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VT 016 794
RECREATION EDUCATORS INSTITUTE-WORKSHOP
HIGHLIGHTS: PREPARATION OF RECREATION
LEADERSHIP CURRICULUM.

CALIFORNIA COMMUNITY COLLEGES, SACRAMENTO.
OFFICE OF THE CHANCELLOR.
MF AVAILABLE IN VT-E,:.:IC SET.
PUB DATE - 25JUN70 54P. PRESENTATION OF
RECREATION EDUCATORS INSTITUTE-WORKSHOP
(SANTA MONICA, CALIF., JUNE 22-25v 1970).

DESCRIPTORS - *RECREATION; *VOCATIONAL
DIRECTORS; *COMMUNITY COLLEGES; BEHAVIORAL
OBJECTIVES; JOB DEVELOPMENT; VOCATIONAL
EDUCATION; POST-SECONDARY EDUCATION;
*INSTITUTES (TRAINING PROGRAMS); *MANPOWER
NEEDS; INSERVICE TEACHER EDUCATION; THERAPY
IDENTIFIERS - RECREATION TECHNICIANS;
*ASSOCIATE PROFESSIONALS; CAREER AWARENESS

ABSTRACT - WRITTEN BY SIX MEMBERS OF A

PLANNING COMMITTEE ABOUT A 4-DAY INSTITUTE
FOR RECREATION EDUCATORS AT THE COMMUNITY
COLLEGE LEVEL, THIS REPORT PRESENTS
HIGHLIGHTS CF THIS FIRST INSERVICE TRAINING
PROGRAM FOR RECREATION EDUCATORS OF

CALIFORNIA COMMUNITY COLLEGES THAT OFFER
RECREATION LEADERSHIP TECHNICIAN PROGRAMS.
THE PURPOSE OF THE WORKSHOP WAS TO HELP
RECREATION EDUCATORS UTILIZE JOB PLACEMENT
AGENCIES FOR GRADUATES OF 2-YEAR VOCATIONAL
PROGRAMS. A LIST OF SIX OBJECTIVES OF THE
INSTITUTE PRECEDES THREE SECTIONS, EACH
FOCUSING ON A SEPARATE ASPECT OF MANPOWER
NEEDS FOR RECREATION LEADERSHIP, THE THREE
PARTS ARE: (1) IDENTIFICATION AND ANALYSIS OF
JOB-MARKET NEEDS, (2) RECREATION FOR SPECIAL
GROUPS, AND (3) CREATIVITY IN COMMUNICATIONS.
(AG)
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Herein, we are reflecting upon "yesterday's"
conception of recreation as a "force" affecting
our total future environment. But we cannot
limit nor confine ourselves by the following
extractions - they should serve only as guide-
lines or points of departure. They serve only
to bring recreation into sharpest focus and
make it a "Living Force."
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INTRODUCTION

This four-day Institute was the first in-service training program for Recreation Educators
of California Community Colleges that offer Recreation Leadership Technician programs.
The purpose of the Institute was to help recreation educators become updated in the tech-
niques and methods of communication skills and interpretation of values and goals of
placement agencies that serve the Recreation Leadership Technician students.

Aware of the increasing importance of trained personnel for recreation leadership positions,
as identified in national recreation surveys, the California Community Colleges are endeav-
oring to meet these needs. The District Plans for Vocational Education, 1969, indicated
that 15 Community Colleges offered major occupational career programs to train persons
for the associate professional position: Recreation Technician. During 1970-71, there have
been eight additional programs proposed. Currently over 1,000 students have enrolled as
majors. I3ecause of the future predictions for the need for persons with face-to-face
leadership skills and basic recreation program knowledges, there is every indication that
the number of educational and training programs will increase threefold in the next five
years.

The new terminology for graduates of career programs is ASSOCIATE PROFESSIONAL
rather than the terms used in the past, such as semi-professional or para-professional.
The associate professional indicates that the individual has an associate degree and also
that he is working along with, or an associate to, the professional person, and his train-
ing has included some of the skills and knowledges needed for a support role in recreation
leadership programs.
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RECREATION EDUCATORS INSTITUTE-WORKSHOP HIGHLIGHTS

Preparation of Recreation Leadership Curriculum

Introduction

Part One:

Identification and Analysis of Job-Market Needs

Part Two:

Recreation for Special Groups

Part Three:

Creativity in Communications

Acknowledgements
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OBJECTIVES OF THE INSTITUTE

1. To identify the job needs of private and public agencies and determine work experience
stations open for associate professionals.

Z. To practice the skills necessary to serve agency needs.

3. To evaluate course content in relation to agency needs.

4. To survey existing teaching materials and media used in the new recreation core course.

5. To recommend specific new materials that will coordinate the course theory and the job
needs as designated b7 the agencies.

6. To identify and develop potential career ladders that will serve both the college programs
and employer needs.
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"IDENTIFICATION AND ANALYSIS

OF THE JOB-MARKET NEEDS"

Purpose:

Moderator:

To analyze and identify the manpower
job-market needs.

Dr. Jean Tague, Special Consultant
Tague and Associates
Santa Monica, California
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Don L. Neer - Executive Dizector, California Park arid Recreation Society, Fresno.

I am quite pleased to be asked to sit in and learn about the work of the California Community
Colleges in the area of Parks and Recreation. You are to be complimented on getting this
institute underway.

Thirty-three years ago, in 1937, the first College Conference for Training Recreation
Workers was held at the University of Minnesota, Minneapolis, Minnesota.

From it, the first four-year "Recreational Leadership" curriculum was offered by the
University of Minnesota and I was lucky enough to be in that first class. Four years later,
twenty of us received the first Bachelor of Science Degree in Recreational Leadership. It
is interesting to see that your thinking for the two-year Community Colleges is quite similar.

In addition to a heavy program of recreational skill training in the college of education, we
were required to take courses in many of the other schools--such as geology, astronomy,
psychology, botony, and music--competing against the majors in their field of specialization.
It was a broad cross-fertilization of knowledge comparable to many of the "Humanities"
courses offered today.

We, also, had strong field work training--in the Settlement Houses, and Minneapolis andSt. Paul public agencies. On the Junior College level, the one thing I feel is most vital
is that majors get field training such as campingespecially during the summer. We took
camping and it included actual experience in the field. One of the things we were encouraged
to excel in was to be a specialist in at least one sport, but we were also exposed to ceramics,
theatre, music, arid other fields. I feel that there should have been a stronger emphasis on
business administration skills such as speech and accounting. Those coming 2nto administra-
tion will have to be businessmen first, and practitioners second-. As far as placement in the
industrial recreation field is concerned, industry is looking for someone to augment their
personnel staff and then, if they have a background of recreation, they move into the
recreation phase of personnel activities.



In the industrial recreation field, there are probably only 200 full-time industrial recreators
in the country. This is because management has failed to realize the necessity of full-scale
Recreation Departments. I think that you are going to see insurance companies insisting
that industry come up with fitness programs- -with time off on the job for actual working out
on company owned facilitiesthere are 200 firms that now have their own golf courses. There
are company fitness labs, and more and more companies are moving into this type of facility.
The average executive today will not work out on his own, so he needs to be programmed and
put into a fitness schedule.

In the 1950's, three colleges set up complete curriculums for Industrial Recreation. Purdue
led the way, North Carolina State was second, and Indiana third. They have all since dropped
it and have gone to what they call a General Recreation Curriculum with only one or two
courses in the industrial area. Minnesota today specializes in Medical Recreation. A
recreation graduate today should be able to move in any directionmunicipal, military,
hospital or private agency. CPRS does have a Job Mart and listed over 400 job vacancies last
year. The jobs are there for your new two-year graduates. Again, congratualtions on a fine
program and do not hesitate to call on CPRS anytime for help you might need.
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Glenn Thurie - Administrator of Del Rio Convalescent Hospital and Sanitarium.

This meeting is about five years late.

When Medicare came onto this scene, Medicare pointed up the need for Recreational
Therapists. There was no place to get them. One had to go out and get someone
and then train them. And so it is, with each passing day nursing homes are becoming
more and more involved in Recreational Therapy. The problem is that right now we
do not have anyone coming out of the schools trained, so that they can walk into jobs
that are available.

In Los Angeles County Public Health facilities alone, there are over 500 nursing homes
that need at least one Recreational Director and other recreational workers. We have a
terrific captive audience for the graduates. These 500 nursing home s represent 39,000
bed patients. The nursing homes, in Los Angeles County alone, can take all of your
graduates for the next five to ten years--if you train them the way we need them trained.

The law requires that we have a physical Recreational Therapist--we need them for the
welfare of our patients. Medicare requires a-planned activity program and records r..'Ist
be kept for inspection.

You, Junior College Educators, are here discussing curriculum programs - -I hope you will
not leave the nursing industry out. We are in desperate need of recreation trained
students and graduates who can take over. When you plan your program, plan it so that
each one of them will visit a nursing home or convalescent hospital to see what they are
like. You can teach them all you want in the college, but they need that practical
experience--to get in there and work with the patients.



Roxie Schnetzer - Recreation Specialist, Mentally Retarded, Fairview State Hospital,
Costa Mesa.

What I was thinking of specifically was the kind of thing that an AA Degree person would
need coming out of school--although, in most situations, he would probably be supervised
by a four-year per,:on or a Recreational Therapist. He or she would end up dealing
indirectly with the patients because they just cannot train enough four-year people to do
it. You can consider. your AA Degree person a sub-professional, because he is going to
be used as a professional, and you are going to have to train him or her with the same
quality of training as the four-year person. We need a course in recreation for the handi-
capped; how to interact with them is important because how you meet them will play a
large part in whether they are going to come to your park. If the leaders on the play-
ground, or recreational facility, are not comfortable with handicapped people, th= handi-
capped people are not going to be comfortable in recreation--and they need recreation.
Attitudes toward handicapped individuals are important and can be acquired by knowledge
gained through properly selected courses in your community college curriculum.
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Betsy Hardie - Coordinator of Volunteers, Veterans Administration, Los Angeles.

What might one of your students encounter as he or she goes into a facility or into a communit
program working with the physically or emotionally handicapped? The possibilities of working
situations are as varied as one can conjure up in one's imagination. Take for example, the agifactor, it is as important as it is varied.

Then, too, terminology can be a very confusing element to any professional going new into afield. New knowledge gained through curriculum can and should be reinfo.:ced by doingvoluntary service in a treatment facility. Many and varied services welcome the student,
whether he or she is on the community college level or four-year college level, to come inand do some volunteer work - or, in some instances, they do have an internship program,
where they can get academic credit for field work and be paid.

As to the area of registre-n, the National Therapeutic Recreation Society has a five-step plan,
beginning with the AA Deg. and going to the Master's and above.

In Los Angeles County alone, 13 hospitals are involved in Rehabilitation Services, as well as
numerous agencies and institutions.

It seems well indicated by surveys and studies that the community college curriculum should
definitely include a basic course or courses in the area of Therapeutic Recreation. I recomm.../
that you survey your community to identify the needs in the area of working with the handicappe1
and then make specific recommendations to your curriculum committee and administrators for
their considered action.
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Jo Etien - Commercial Recreator - Owner of one of Santa Monica's bowling alleys.

I also 2711. here as Chairman of the Education Committee of the Chamber of Commerce.
Part of our education program encompasses a Recreation Program for the special students
of the Santa Monica School District, and the Kennedy Child Study Center. Once a year,
the businessmen in the area, who are in the recreation business, give of their facilities.
We work with two to three hundred children. It is an in-school program and they are
taken out during school hours - supervised by their teachers - and bussed to the local
recreation facility. This program covers a three-to-four month period and has just
completed its fourth year.

Community volunteers (some of whom are Santa Monica College Recreation Majors) teach
the children the sport to which they are being exposed. It is an extraordinarily successful
activity and we have seen the marvelous results that can be achieved.

Que stion:

Answer:

Question:

Answer:

How many youngsters do you have in your retarded bowling program?

We h ...a about forty that bowl every week. Once a year, we have a banquet
to which their parents are invited. They get all gussied up and it is a big
night in their lives.

Do you feel that bowling establishment or commercial recreation management
should be a curriculum consideration?

Yes, I think that in bowling, as in many commercial establishments, the
important thing that is lacking is properly trained personnel who can create a
wholesome, people-orientated, recreation atmosphere.
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David C. Feldhammer - Graduate Student, San Francisco State College.

Research paper summary: "What the California Community Colleges are Offering in
Recreation Curriculum."

I have recently completed a study of the Recreation Curriculum that is being offered or
that is planned to be offered in the California Cornrnu. ,.ty Colleges. I received over 90
per cent response from the 87 schools I contacted. Of the 80 respondents, 66 offered
one or more courses which they classified as recreation. Of the 14 respondents which
do not offer any recreation courses, five were planning to offer courses in the near
future and nine had no plans. Forty-one of the schools plan to extend their programs.
Twenty-seven either now offer or plan to offer an AA Degree in Recreation. Forty-
seven offer their recreation courses under the Physical Education Departments, with
eleven offered under Recreation Departments. Forty-seven per cent required field v.-ork
in the curriculum. Of the 81 faculty members involved, 58 were Physical Education
Majors, 20 had degrees in Recreation, and 17 had had no recreation work experience.
The implications of the study were that the schools that do not have a prograLtn are
getting one and those that have existing programs are expanding them. Recr,!ziti.-)n
Education is a growing field:

Conclusions and Recommendations:

More courses are necessary. A program which takes into account both the two-year,
AA Degree, terminating student and the two-year transfer student is a necessity. A
major problem with the four-year colleges is that they will have to -vamp their programs
to an upper-division level and all but eliminate their lower division ourse work.
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Mary DeNure - Consultant in Public Service Occupations, Office of the Chancellor,
California Community Colleges, Sacramento.

The following are notes from the "Swap Shop - Rap Session" held at Santa Monica College.

Question: Many of the morning speakers were concerned with the selection of students for
the program. They indicated that students should have vitality and an extrovert
personality. The uniqueness of the two-year college is that they try to "screen
out." Therefore, do you use a "screening" criteria? How do you obtain
extroverts, do you select them or develop them?

Answer: I do not think students, to do well in recreation, necessarily have to be
extroverts, but rather they should be excited and enthused about recreation and
working with people. If we as teachers are enthused, we pass this on to the
students. When they have a chance to be a success i'Ley seem revitalized.

Question: It is easy to teach a student who is highly motivates and likes school. However,
recreation educators have an opportunity, and a challenge, to help students who
have not succeeded in other educational experiences by helping them to succeed
through recreation. What kind of experiences can you give students that will
help them succeed?

Answer: I think we can help them by getting them jobs and helping them to know various
people in the recreation area through field work. Along with their field experi-
ences, they need an opportunity to share these e.xperiences with faculty and
other students. This opens avenues of communication. Field work should be
offered the first semester and should progress from observa'ons to actual
practice under a supervisor, especially in games classes.

Question: How do you relate your two-year pro& LiT1 n nd field rnices with the four-
year program?
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Answer: Many times students do have to *take courses over at the four-year school. How-
ever, California State College at Long Beach will accept students who transfer
from the recreation leadership program at Compton and are given credit for the
courses they have had. San Jose State College recommends as much leadership
experience as possible in the first two years and a concentration on philosophy
and administration courses in the upper division.

-=-:,uestion: Do the field work courses transfer?

Answer: Right now only as electives. However, when the four-year colleges restructure
their program so that there will be a sequence of learning experiences, that
include both skills and k..owledges, that progress from the freshman to the senior
years (or the two-year school through the four-year school) then we will be able
to see a true career ladder. ene of the strong arguments for the two-year
program is that the jobs are available and we are training students to do a good
job.

Question: How do you see your program -- as transfer or as terminal?

Answer: The main goal of a vocational program is to train persons for employability.
Therefore, the secondary goal is transferability to the four-year school. If we
can have both through articulation with the four-year school and a sequence of
learning experiences, that is very good. However, we should keep in mind that
we are, at the two-year school, an occupational training program.

Question: How do you identify your program in the college catalog?

Answer: The desired identification is to be listed as Recreation Leadership and defined as
an occupational major with a core and support courses that add up to at least 20
units. Also, with the separate listing, and not "hidden" under physical education,
we are eligible for Vocational Education Act funds.

Question: What other aspects of your program help you to qualify for VEA funds?
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Answer:

Que stion:

Answer:

Question:

Answer:

Question:

Answer:

We have an advisory committee of representatives from recreation agencies,
county civil service, state colleges, high schools, and our college counselors
and personnel placement department. In addition, we have instructors who
have had at le It two years of occupational experience in recreation.

What are the functions of your advisory committee?

They not only help keep us up to date on new curriculum materials and the job
market and needs of agencies, but they also help us recruit students into the
program; they offer field experience stations, articulate transfer problems with
the high school and the four-year school, and provide job opportunities for our
students. They are a good source of part-time faculty, too.

What options should be included in the recreation curriculum?

The discussion centered around options in industrial recreation and recreation
for special groups (mentally and physically handicapped, teens, and senior
citizens). However, we probably won't immediately offer true options to the
recreation core, but start with a few classes in each of these areas that
provide an orientation to the kind of experiences needed and relevant skills and
knowledges that will help the student on the job.

What kind of work experiences do you offer your student and how is your program
structured?

The new state law indicated that students may acquire up to 16 units for work
experience if the course is taken each semester for four semesters. Students
should be on the job for 15 hours per week and attend a one-hour class per week
for a semester to be granted four units. The faculty coordinator and the job
supervisor need to structure a sequence o: job experiences that relate to the
classroom learning experiences. We keep in mind that v..a are providing education
experiences and not supplying the manpower need at this time. However, where
the students can provide a real s-rvice to the agency we hope they get paid.
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Question: How is the field work coordination worked your teaching load?

Answer: The administration gives release time for the faculty field work coordinator to
develop the program with the on-the-job supervisor and for student consulta-
tions and evaluations. Each school generally works out their own formula for
the field work-teaching load equat:.on. Also, faculty get mileage for visiting
field work stations. This can come from the VEA funds.

Question: Is it easy to start a program?

No, it takes a great deal of effort on the part of the faculty member interested
in starting a program. The Dean of Vocational Education is of great help and
will assist in obtaining the funding; but the main task of determining the feasi-
bility of starting a grog Am begins with the faculty, person. He must gather the
advisory committee, find the field work stations, and coordinate with other
faculty members in the support areas, such as art and music. The faculty
person will need to organize the curricula and present it, with a rationale for
the program, to the school curriculum committee and, then, see that it is
properly identified in the school catalog. Finally, the faculty person recruits
students through contacts with counselors at high schools and on his own college
campus. Not many people know aboat recreation leadership, and the new
emphasis on job opportunities and expansion. Therefore, the program initiator
is not only teaching faculty, but public relations faculty as well.

Question: When is a good time to offer classes -- day, evening; extended day?

Answer: We have found that night classes in recreation leadership are not popular because
many are employed in the afternoons and nights. Mcrnings have proved to be
the best time.

Question: Have you had experiences with hiring professional recreation agency personnel
as part-time faculty?
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Answer: Yes, but many times they are not acquainted with the college atmosphere a:.'
jargon, the teaching methods and mechanics of grading, writing course outlines,
etc. , and require personal instruction in these areas. However, it is worth-
while for us to try to get good agency faculty. Also, the courses offered
during the summer by the Vocational School of UCLA that help qualify professional
recreation persons to obtain teaching credentials are very helpful.

Conclusion:

Although most of us are merely at the program development stages there are
other issues that also must be addressed, such as: How many programs should
there be in the Community College system of California? What courses s 'ould
be considered in order to expand our curricula? Is the recreation therapist
technician our job? Do we Nx., -rot licensing for the recreation therapist technician?
These and other items will be discussed later.
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THE THERAPEUTIC RECREATION SERVICE PICTURE FOR THE

SEVENTIES: PROBLEMS, PRIORITIES AND CHA '_,LENGES

John A. Nesbitt, Ed. D. , M. T. R. S.
Associate Professor

Coordinator of Rehabilitation Services
Department of Recreation and Leisure Studies

San Jose State College
San Jose, California
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(The full text of this position paper, including footnotes
and references, is available from Dr. Nesbitt. )

-1316



Handicapped in the Community Recreation:

In 1961, Murnford conducted a survey of community therapeutic recreation programs. 6 Among
forty-nine municipal park and recreation departments responding found:

1. A total of 2,284 handicapped individuals participated in th,- se programs;
2. Nineteen departments hired full-time leaders to direct the programs;
7- Thirty-eight departments hired part-time leaders;
4. Thirty-eight departments used volunteers;
5. The combined totals for the three leadership categories were: Full-time, 33;

part-time, 115; and volunteers, 414 (totals based on the thirty-eight respondents).

A follow-up study in 1970 of seventeen of the former show(
1. The population of these 17 communities has increa,.:(1
2. The total number of therapeutic recreation service clients in these 17 communities

has increased 155%;
3. There has been no gain it, the number of full-time or part-time leaders;
4. The number of volunteers has increased 103%;
5. The starting salaries ranged from $598/n-io. ($7,176/year) to $693/mo. ($8,316/year);
6. In fourteen out of seventeen - ommunities, park and recreation departments programs

for handicapped school age cnildren were offered;
7. In sus out of seventeen communities public and/or special schools offered recreation

programs for handicapped children.

I. Man ower Pro ections in Therapeutic Recreation Service:

In an article in the Therapeutic Recreation Jouxnal9, Verhoven stated that there is a
serious deficiency in terms of numbers of qualified personnel providing therapeutic recreation
services for ill and handicapped clients.

The following tables were included by Verhoven 10 and illustrate anticipated manpower deficiencieo
which threaten to reach critical proportions during the 1970's in the field of therapeutic recrea-
tion service, and numbers of therapeutic recreation service personnel anticipated to need two
or more years of formal academic training on the college level through year 1980.
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Table III

Estimated Numbers of New Thera
Service Personnel Needed

utic Recreation
by 1980

Year Status Quo Target Judgement
1970 1,609 3,963 7,103
1975 3,020 10,938 10,753
1980 3,003 18,786 29,218

Table IV

Projected Estimates of Need for Therapeutic Recreation
Service Personnel Requiring Two Years of College Training

XEair Status Quo Target

Deficit Deficit
Supply Demand NeTd Supply Demand Need Supply

1970 4,239 4,859 -620 4,239 5,805 -1,566 4,239
1975 4.102 5,203 -1,101 4,102 8,385 -4,283 4,102
1980 4,685 5,590 -905 4,685 11,933 -7,248 4,685

A similar projection analysis for positions in the supervisory, administrative
and consultative types of positions in therapeutic recreation service which r4
more years of formal higher education is illustrated in Table V.

Table V

Year

Projected EstimateNs of Need for Therapeutic Recreation
Service Personnel Re irin Four or More Years of Coll e Trainin(

Status Quo Target

Deficit
Supply Deaoand deed Supply Demand

Jt

Deficit
Need Supply

1970 6,243 7,232 -989 6,243 8,640 -2,397 6,243
1975 5,825 7,744 -1,919 5,825 12,480 -6,655 5,825
1980 6,222 8.320 -2,098 6,223 17,760 -11,538 6,222
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Table III

Estimated Numbers of New Therapeutic Recraatiork
Service Personnel Needed by 1980

r Status _Quo Target Judgement
0 1,609 3,963 7,103
5 3,020 10,938 10,753
0 3,003 18,786 29,218

Table IV

jected Estimates of Need for Therapeutic Recreation
ice Personnel Requiring Two Years of College Training

Tget Judgement

Deficit
nd Need Supply Demand

Deficit
Need Supply Demand

Deficit
Need

9 -620 4,239 5,805 -1,566 4,239 6,665 -2,426
3 -1,101 4,102 8,385 -4,283 4,102 10,320 -6,218
0 -905 4,685 11,933 -7,248 4,685 16,125 -11,440

nalysis for positior.a in the supervisory, administrative and managerial
of positions in therapeutic recreation service which require four or
igher education is illustrated in Table V.

Table V

ected Estimates of Need for Therapeutic Recreation
rsonnel Reauiring Four or More Years of College Training

Target Judgement

Deficit D. it
nd Need Supply Demand Need Supply Demand

Deficit
Need

2 -989 6,243 8,640 -2,397 6,243 9,925 -3,677
4 -1,919 5,825 12,480 -6,655 5,825 15,360 -4,536
0 -2,098 6,223 17,760 -11.538 6,222 24,000 -17,778
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In a study conducted by Stein (11), numbers of students graduating f
therapeutic recreation curriculum nationwide on the l'schelors, masters an
were ascertained.

For his study Stein used the eight regions which were based upon the
Recreation and Parks Association regional plan.

It was determined that in 1969, 531 students were enrolled in there
degree programs. Of these, 381 were working toward a baccalaureate degre
pursuring a masters degree and

The following tables were

Distribution of
Bachelors (N-28)

Region No.

only 15, a doctorate.

included by Stein. (12)

Table VI
in Therapeutic Recre

Doctoral (N-6)
No.

Students Specializing
Master's (N-19)

No.
Northeast
Mid-Atlantic
Southeast
Great Lakes
Mid-West
Southwest
North Pacific
South Pacific

Total:
Mean:
Range:

IN. MSS

20
37

126
39
24
6

X2.9

6
29
37
27
3
7

--
26

1
9
.1.,

3
Ma 400

2
Ma AM

381
13.6
2 to 40

135
7.1
1 to 29

15
2.5
1 to 8

Region

Distribution
Bachelors

Women Men

Table VII
in 1969

Do
Men Women

of Students Graduating
Masters

Women
Northeast -- _ _ -- -- --
Mid- Atlantic 12 3 11 2 2
Southeast 14 6 13 7 --
Great Lakes 19 5 22 11 1
Mid-West 11 9 2 2 --
Southwest 2 2 2 1 --
North Pacific -- -- -_ -_ --
South Pacific 20 8 6 7 --

Total: 78 33 56 30 3
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ducted by Stein (11), numbers of students graduating from and enrolled in
ion curriculum nationwide on the bachelors, masters and doctoral levels

Stein used the eight regions which were based-upon the former National
s Association regional plan.

ned that in 1969, 531 students were enrolled in therapeutic recreation
f these, 381 were working toward a baccalaureate degree while 135 were
degree and only 15, a doctorate.

tables were included by Stein. (12)

Table VI
ribution of Students
helors (N-28)

No.

Specializing
Master's (N-19)

No.

in Therapeutic Recreation
Doctoral (N -6)

No.
Total

No.
-- 6 1 7
20 29 9 58
37 37 -- 74

126 27 3 156
39 3 42
24 7 2 33
6 -- -- 6

222 26 -- 155
38]. 135 15 531
13.6 7.1 2.5
2 to 40 1 to 29 1 to 8

Table VII
Distribution of Students Graduating in 1969

Bachelors Masters Doctorate
romen Men Women Men Women hen

12
14
19
11
2

MO WM

20

3
6
5

9
2
WM ONO

8

I
11
13
22
2
2

OM OM

6

dire

2
7
11
2
1

INID

7

2

3.

a

i
IMISMO

MD OM.

78 33 56 30 3 MD MD
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"By compiling information provided in the Manpower Report published by the National
Recreation and Park Association in 1968, it may be estimated that over 20, 000 persons were
employed full time in therapeutic recreation service positions in state and municipal hospitals,
Veteran's Administrations, American Red Cross, nursing homes, Easter Seal Camps and so
on. Verhoven wrote in 1969 that for 1970 there would be a manpower deficit of 3, 963--at the
two year level, 1, 966, and at the four year level, 2,397. By 1980 there will be a manpower
deficit at the two year and four year levels of 18, 786. This figure includes 7, 248 individuals
trained at the associate level and 11, 538 trained at the bachelor's level.

The numbers of personnel completing preparation is not keeping pace with manpower
projections. Aware of shortages, many agencies do not create new positions or manipulate
existing staffing patterns to meet requirements. Others simply are not creating or funding
new positions, even though needs are apparent. Still others are hiring personnel under avery broad interpretation of "related" education. The situation serves to downgrade the
quality of therapeutic recreation service being provided. Various forms of intervention arecalled for.

"Manpower is a major problem. At each level of preparation, i. e. , associate,
bachelors, masters and doctors, the number of graduates is inadequate to meet the needs for
teachers, researchers, administrators, supervisors, leaders and assistants. Further, the
field has not opened up positions in relation to known needs in the community."

At the Associate of Arts level there has been so little development that figures
are not available on the number of matriculated or graduated students. It can be stated
without hesitation that Associate of Arts available manpower falls well behind the other
levels, B. A. , M. A. , Doctorates. With no prospect of having employable people available,
planners and administrators will not create job positions. An overt move by community
college and therapeutic recreation service personnel is called for.

LI. Therapeutic Recreation Service Salaries in California:

In 1969, Miss Joanne Dodge, a therapeutic recreation specialist, conducted an informal
survey to determine the starting salary and progression for therapeutic recreation specialists
in the Bay Area and selected institutions in Southern California.



Her survey was not restricted to any particular type of setting; instead, she was interested
in getting a broad look at the overall salary situation. The information obtained is summa-
rized below.

1. County Therapeutic Recreation Specialist Positions (3)

Starting Salary Third Year
a. $644 ($7, 728/yr. ) $745 ($8, 940/yr. )
b. 676 ( 8, 112/yr.) 821 ( 9, 852/yr. )
c. 659 ( 7, 916/yr. ) 818 ( 9, 8,I6/yr. )

Mean $659. 66 ($7, 916/yr. ) $794.66 ($9, 539/yr. )

2. Hospital Therapeutic Recreation Specialist Positions (6)

Starting Salary Second Year Third Year
a. $600 ($7, 200/yr. ) $750 ($ 9, 000/yr. )
b. 800 ( 9, 600/yr. ) 840 ( 10, 080/yr. )
c. 590 ( 7, 080/yr. )
d. 556 ( 6, 672/yr. ) $676 ($8, 112/yr. )
e. 700 ( 8, 400/yr. ) 850 ( 10, 200/yr. )
f. 644 ( 7, 728/yr. ) 676 ( 8, 112/yr. )

Mean $648. 33 ($7, 780/yr. ) $676 ($8, 112/yr. )

3. Private Therapeutic Recreation Specialist Position (1)

Starting Salary $600 ($7, 200/yr. )

4. Veterans Hospital Therapeutic Recreation Specialist Position (1)

Starting Salary $621 ($7, 452/yr. ) to $916 ($10, 992/yr.
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5. Medical Center Therapeutic Recreation Specialist Position (1)

Starting Salary $637 ($7, 644/yr. )

6. State Hospital Therapeutic Recreation Specialist Position (1)

Starting Salary $634 ($7, 608 /yr. )
6 Mos. $644 ($7,728/yr. )
18 Mos. $676 ($8,112/yr.)
30 Mos. $710 ($8,520/yr.)

III. The Need for Statewide Planning:

In the field of recreation, human resources development in general, and curriculumdevelopment in particular, suffer from a lack of statewide planning. Over the last year,
I have observed that curriculum development is greatly enhanced when statewide leadershipis in evidence. In California, although there are a number of state agencies and bureausthat are interested in therapeutic recreation based on their concern for ill or disabled,
no one unit has any direct or primary concern for therapeutic recreation service manpower,
curriculum development, research, certification, service development, and so on.
IV. Curriculum:

Curriculum in therapeutic recreation service has not kept pace with practice. However,some 15 colleges and universities across the nation are now conducting curriculum develop-
ment activities in physical education and recreation for handicapped children. This will be
a great impetus to the development of all types and aspects of therapeutic recreation servicecurriculum. Improved course work, selection procedures, field work procedures and so onshould result. The findings of these activities will be immediately available to colleges.
Four-Year Program Inadequacies - In many instances, the four-year programs have not kept
pace with developments. For the general recreation student, preparation in and for thera-
peutic recreation service is behind the times, vis-a-vis, the term, "therapeutic recreation
service," not "special groups," is official nomenclature. It should be used in communication,
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in the course titles, and so on. Course work at the four-year level in therapeutic recrea-
tion service, from what I can observe, is behind the times. Clinical preparation does not
begin to meet with the proposed standards for such training. Often, the teachers of TR
Service courses do not hold state or national professional registration in therapeutic recrea-
tion service. (A desirable prerequisite for teaching, advising and supervising TR Service
Associate Professional students would be the holding of such registration.) Regarding out-
of department preparation, all too often course work in sociology and psychology has little
bearing on therapeutic recreation service, rehabilitation, or health care. I find par4-icularly
L)bjectionable course work in abnormal psychology in lieu of psychology of the handicapped.
Finally, there is an attachment to outdated theories of psychotherapy that undermines
effective therapeutic recreation service. The As sociate Professional Therapeutic Recreation
Service Curriculum can start with now, not ten or fifteen years ago. It zan look to the
future, not back.

Make Training Adequate and Professional - In developing curriculum for the Associate
Professional in Therapeutic Recreation Service, you are in an ideal situation to capitalize
on developments of the last ten years and to initiate a professionally valid curriculum.
You must not ignore the therapeutic part of the therapeutic recreation service and prepara-
tion. A rule of thumb to follow is: 50% of the TR Specialist's work is recreation; 50°/01-s
therapeutic. Curriculum units should be allocated on the same proportion. Many of the
four-year curricula have not demonstrated their awareness of this fact.

Content Necessary for Therapeutic Curriculum - I believe the following courses should be
included in your curriculum:

*Introduction to Therapeutic Recreation Service (covers the profession, development of
services and programs, therapeutic procedures including assessment and evaluation).

*Programs in Therapeutic Recreation Service (covers sheltered, adapted programs;
counseling; remedial teaching; standard programs and activities for basic settings and
services).

*Introduction to Exceptionality (medical, physical, educational, vocational, 6ocial, psychological
and recreational aspects of main categories of diseases and disability groups).
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*Introduction to Community Services in Rehabilitation, Health and Welfare (survey of basic
disciplines, settings, resources, types and provisions of assistance, interrelationship ofdisciplines, services).

Students who will work with a special disease or disability group, such as aging or mentally
retarded, should have at least one course devoted to the group they will be serving.
Field work is essential to preparation. It should be initiated as early as possible in thetraining program. It should also be organized with a view to meeting, at a future date,
the Clinical Training Standards now being developed.

Development in therapeutic recreation service is thereby impeded. Therefore, somewhere
in the state functioning agency, be it private assc,ciation, research center, or planning
agency, must assume respoilsibilityfor statewide direction and planning in therapeutic
recreation service. The alternative is to plod along as we have been doing which is adisservice to our own profession, to the disciplines and services that look to us for
assistance and to the hundreds of thousands of patients and clients who need and should bereceiving our services.

V. Closing Remarks:

In an era bringing meaning to life has taken on a new and vital importance, you are or
will be preparing people to undertake a satisfying, humanitarian role in society. This rolewill provide great challenge because of all the hurdles we have to jump. But, it is a
role with great opportunity for service because of the number of people who need anddeserve help.

There are many problems in the development of therapeutic recreation service. Prob-lems in the sense that obstacles block us from delivering the services we want to provide.We are in the process of reordering many of our priorities, mostly with the aim of over-coming these obstacles. At this time in our history, Therapeutic Recreation. Service is
especially exciting because of the many challenges that confront us.
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Recreation is infinitely more important to our lives than ever before. Recreation
participation is greater than ever before. But, the people we serve--the disabled, the
ill, the aging, the disadvantagedare being left out. It is our job to provide them with
opportunity to participate. Therapeutic Recreation Service is a satisfying, meaningful,
important job. You, as teachers, can take pride in preparing people to do this important
job and you may take satisfaction in the fact that this role i one that will be gratifying
to your graduates.
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Part Two

"RECREATION FOR SPECIAL GROUPS"

Purpose: To identify "Special Groups" and
acquire background information
and insight pertaining to their
programs, problems and priorities.

Moderator: Mrs, Diane Holland, Training Coordinator
Special Services
Los Angeles County Parks and
Recreation Department

4328



TEENS

-1329



Nancy Aaron - Recreation Specialist, Head of Teen Unit, Los Angeles County Parks and
Recreation Department.

Re ardinry Leaders of Teen Programs:

Historically speaking, existing, long-term staff often are not interested or are afraid to
offer programs for teens. On analysis, the reason for the lack of activities has brought
forth some concepts regarding the leadership qualifications of the face-to-face leader as
follows:

1. A person, in order to effectively work with this age group, must like
teenagers in the ultimate sense of the word. Either a "con", or an
apprehensive ax.,proach, will be spotted immediately.

The leader must be able to communicate (rap) with youth, be flexible,
be able to implement programs spontaneously (due to the group's rapidly
changing interest patterns), be capable of treating teens with complete
integrity--as adults, yet recognize and accept, without prejudice,
regression to adolesr.ent behavior.

In order to obtain such empathatic staff, it has become necessary at times to recruit
special leaders, capable of coping effectively with the needs of each individual group
according to its socio-ethnic-economic background. It is in this sociological area of
need that we want to turn to the Community Colleges to be of service to us in training
and preparing that empathetic staff person who is so needed in teen programs.



Daisymae Gabriel - Recreation Supervisor, Social Supervisor, City of Torrance.

The City of Torrance has a full-time, professional "principal" Recreation Leader in charge
of teen programming in the Socail and Cultural Section. Her main assignment is our
successful 7th and 8th grade program, "Co-Rec" has over 1, 000 registered members- -
(cards with pictures are necessary to attend events)--this is 20 per cent of all 7th and 8th
grade students. Our facilities will not accommodate more. As an "organized" group, we
lose the 9th grade. Various attempts at various programs have been tried for the older
age group; however, surveying our entire department's program, we found that we were
serving the older teenager with many special interest programs.

In the Sports Division with soccer, wrestling, slo pitch, ski school, archery, golf, basket-
ball, co-ed volleyball, teen softball, tennis, track and field, akido, fencing, total swimming
programs, with approximately 3,500 individual participants from summer '69 to January '70.

The Social and Cultural Division has many teenage activities, i. e. , guitar, ceramics,
jewelry, Imperial Dance Band, dance, basic acting, the annual Teen Musical, fencing, teen
modeling, a "Teen Lab" with wheel work, leather, tie-and-dye, guitars and flutes, and
a "do your own thing lab" which is very successful at the moment.

The Parks and Playgrounds Division has an organized teen drill team and flag twirlers,
a "talent troupe" that entertains at convalescent homes and teen patrons ,who participate in
the "on the spur of the moment" basis with staff guidance.

Special Events involve the teenager--a dinner was given free to the Senior Citizens during
Senior Citizen Month. This was funded by "Co-Rec" dance profits and cooked and served
by the teens for 250 seniors. One of our Senior Citizens' Centers was recently painted by
volunteer teens.

Teen activities can be successful, given the right direction by properly prepared recreation
personnel. Community College students have been called upon to serve as recreation aides
and have contributed to the success of our teen program.
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Que stion:

Answer:

Question:

Answer:

Que stion:

Answer:

Question:

Answer:

Do you recommend some type of exercise program?

Yes, these may be conducted through your Board of Education and/or volunteers.
It may include rhythmatic exercise programs, folk dancing, etc. There is also
an exercise program which can be done completely while seated in a chair.

What are the suggested qualifications for the Recreation Director working with
the senior citizens?

The Recreation Director in charge of a facility should be a college graduate.
There is, in the Los Angeles Department, a new Recreation Leader classifi-
cation which requires two years of college and an AA Degree,

Is there an entry level position for this AA Degree person now?

Yes, as of July 1, 1970, Los Angeles City Department of Recreation and Parks
budgeted for the Recreation Leader position. Los Angeles County Parks and
Recreation Department is presently rewriting its Civil Service descriptions to
include this job entry level.

If you were speaking to a class of college students, what would you say in
terms of satisfaction derived from working with the senior citizens? Why did
you go into this specialized field of recreation?

Personally, I receive great satisfaction from making the life of seniors a
little happier. They respond openly to anything you do for them and they
greatly appreciate it. They mainly want love and attention. Some problems
may occur at Centers where the Recreation Leaders feel insecure with senior
citizens, or where the young, new Director is afraid of them. However,
where the Directors become involved and are educated to understand and
appreciate the aging process, they receive great personal and professional
satisfaction from working in this specialized field of recreation.



Alan Mindell - Recreation Specialist, Los Angeles County Parks and Recreation Department.

Any discussion of senior citizens should include characteristics of this group. Generally,
senior citizens are semi-or fully-retired, age fifty or above, have limited income, plenty of
time on their hands, and are lonely. Many of them have a definite feeling of being outside
of society. Because of these negative characteristics, recreation departments should attempt
to get senior citizens back into circulation, helping them regain dignity and identity. Recrea-
tion departments should provide or encourage activities which offer recognition, build
confidence, and get these people "involved."

There are some 500 Senior Citizen Clubs in Los Angeles County, most of which are
serviced in some form by the Los Angeles County Parks and Recreation Department. Since
it would be impossible to deal with individual clubs and members, our department works
primarily with club leaders, recreation persons, and agency personnel, who are assigned
to senior citizens We have established a training program for these people and it is here,
perhaps, that we can most 'often work with the Community Colleges as they project and
initiate cooperative plans for the future to prepare people for the recreation field.
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Question and Answer Discussion Period:

Question:

Answer:

Que stion:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Do you notice the difference in attitude of the minority senior citizen as compared
to the rest of the senior citizens?

They are hard to organize since they are family oriented, the grandparents still
have a place in the family. The language barrier in some communities is also
a problem. Some departments print fliers in both Spanish and Chinese, etc.

Is age a factor in dealing with them? As a Recreation Leader, is younger or
middle-age more effective?

Younger, especially the younger women.

Do you have problems with mixing people who are the same age, who are in
wheel chairs--not normal, with those that are mobile--normal?

One problem the senior citizen does encounter is transportation. A handicapped
person has difficulty getting to club meetings. If a person was a member of a
club before becoming handicapped, there is a greater chance of continuing
involvement. The seniors are not sympathetic to illness.

What are projects that the senior citizens participate in?

Volunteer work. We use them in the clubs and Recreation Leaders use them in
the total recreation program if possible. If no volunteer work is available, at
the Recreation Center, they are referred to the Volunteer Bureau.

What is P. R. S. C. A. ?

Professional Recreators Senior Citizens Association. It meets and discusses
programs. It sponsors "LIBERACE" in concert at the Music Center.
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Jane A. Rasco - Senior Recreation Director, Area Coordinator, Senior Citizens' Section,
Los Angeles City Department of Recreation and Parks.

The Los Angeles City Department of Recreation and Parks has Senior Citizen Clubs which
meet at 130 Recreation Centers. The Director-in-Charge of these Centers is responsible
for these clubs, but most of the planning, organizing and carrying out of the programs is
conducted by the seniors themselves. The City also operates 15 full-time Senior Citizen
Centers, with an extensive program at each of these centers.

The Department, also, co-sponsors many clubs which do not meet on our facilities. We
will utilize space in churches, temples, savings and loan buildings, and wherever avail-
able. Through funding from the California Commission on Aging, we have opened five
full-time Senior Citizen Centers on a leased basis.

Education has been found to be a vital part of any program and, through the Adult Division
of the Los Angeles City Board of Education, many classes arc.: conducted for the senior
citizens at the Recreation Centers. Classes include such topics as Spanish, Stock Market,
Painting, RA y4hrnic Exercise and others. It has been found that the seniors want to learn
and aro v. ry willing to attend these classes. It is felt that many of the senior citizens
are very .-r.k-orientated; therefore, frequently the only way to involve them in the program
is to give them a volunteer job. The Volunteer Section of this Department gives awards,
pins, trophies and etc. , in recognition for the hours donated by these volunteers.

The Department has formed their Senior Citiz4n Clubs into a Federation and, through this
organization, there are monthly area meetings which the presidents attend to be informed
of up-coming activities. A training session is run through the year. These seminars are
conducted on a once-a-month basis for six months. Persons attending five out of the six
seminars are eligible for graduation. The Department, also, has obtained an accident
insurance policy that is available to the senior citizen for $1. 00 per year.
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Don Watkins - Superintendent of Recreation, City of Santa Monica.

For the staffing of our cultural programs, we generally hire recreation leaders, recrea-tion aides or specialists. We want the best person available to get the job done in aprofessional manner. Recently, we have begun a "contract service program," which isusing monies we take in as class participation fees to pay the instructor.
We, also, use field work students. We have many students that come to us from nearbycolleges and universities. We are happy to have them and we try to work closely with
the educators and councelors at the schools. It is a two-way street. We are givingthem advice, counseling and meaningful assignments. They are doing a job for us. Theyare not paid unless there is an opening for a position, then we are happy to have themapply for it. Frequently, we have an open position and find it advantageous to hirestudents we previously used as "recreation aides," since they are already familiar with
the mechanics and philosophy of the Department; also, they are attuned to the programneeds and 'tend to "stay with us" for a longer duration since they are established in
surrounding communities.

Recreation, in many communities today, must be presented in a sensitive and sophisticatedmanner. This demands a creative and highly qualified leader with not only specializedskills, but also the ability to communicate with people. We will continue to look to theCommunity Colleges for this high calibre leader and will make ourselves and our servicesavailable as professionals to enrich your expanding curriculum.

4338



Deane Nuss - Senior Supervisor of Cultural Affairs, Los Angeles City Department of
Recreation and Parks.

The Arts and Crafts Section is responsible, as a staff service, to all the arts and crafts
programs at over one hundred Recreation Centers throughout the City. In addition, this
Section hires the instructors for self-sustaining arts and crafts classes at the Recreation
Centers, Rustic Canyon Cultural Center, McGroarty Cultural Center, and Barnsdall Arts
and Crafts Center. The Handicraft Training Center, a craft experiment center, and a
training center for Recreation Directors in crafts, is also part of this Section.

The Drama and Dance Section is responsible, as a staff service, for all dramatics and
dance classes and programs at the Recreation Centers. This Section is also responsible
for the Cultural Art Center, where top quality dramatic programs and dance programs
are taught and show-cased. This Section is responsible for training Recreation Directors
in drama and dance. The Costume Workshop, where 35, 000 costumes are made, repaired,
cleaned, stored, and issued to Recreation Centers for children's activities, is also under
the supervision of this Section.

The Performances Section is responsible for furnishing large City-wide programs in any
of the Parks or Centers as desired by the Area Supervisors. This Section is also
responsible for working with little theatre groups, adult art groups, college drama
departments, college art departments, large music groups and programs, and dance
groups. This Section organizes the annual Folk Dance Festival, the summer cultural
programs, etc.

The Volunteer Section acts as staff consultant for volunteers from all the Recreation
Centers. Presently there are 10, 000 registered volunteers. This Section represents
the City on volunteer matters, group volunteering, material volunteering, etc. The
Volunteer Section is also the staff advisor on Centers' Service Associations.

4339



Part Three

"CREATIVITY IN COMMUNICATIONS"

Purpose: Not to merely talk about creativity
in communications, but to illustrate
it as we go along.

Moderator: Dr. Edwin Staley, Executive Director
Recreation and Youth Services
Planning Council, Los Angeles.
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Donald E. Hawkins - Assis,...ant Executive Secretary, Recreation, Outdoor Education and
Research, American Association for Health, Physical Education,
and Recreation.

Grapii:dcs, Graffiti, and Scenarios: New Approaches to Communications:

Of zr.,:urse, this paper's title is simply an attention-getting ploy, designed to get this
and trace into a state of communication readiness. Basically, we need to start thinking
of communication as the critical factor in maintaining human health in our complex,
post- industrial society.

At conferences like this, better ways of communication should be actively pursued.
Otherwise, we conveniently slip into the stereotype of listening to "talk down" monologues,
camad lectures, or fight for the floor to articulate our views in forums and discussion
grotcps. Actually, many of us communicate better in other verbal and non-verbal ways.For example, we use body language - -i. e. , sensory stimuli, physical movement, emotional
expression, etc.--to transmit conscious and subconscious messages.

Communication is an act of transmitting verbal and non-verbal messages, which involves
a sv,stem in which meanings are exchanged through use of a common set of symbols. Verysimply stated, a communication system can be direct (Mohammed to the Mountain) or
indirect (Mountain to Mohammed). Direct access to people, places, and things through
iiiiproved transportation allows man to fulfill his basic biological urge to experience
phenomena first hand. Indirectly, however, modern technology allows us to transmit, or
simulate, person-to-person, or person-to-object, direct encounters. Transmission resources
range from intercontinental telephones to three-dimensional projections of a holographic
image. Real life situations can be miniaturized or simulated (e.g., Buckminster Fuller's
World Game) for various communication needs. A global village society is resulting from
corn nimication strategies which link media with social and political action.
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As a practical illustration of a conference communication strategy, let us experiment with
the use of a brainstroming technique involving crayons, newsprint, and your initial ideas.
I am assuming that most of you have expectations relating to this topic, yet seldom are
given the opportunity to ventilate your observations and concerns before the allotted time
is programmed. 11.Lday, you have that opportunity. Ask yourself questions about commu-
nication approaches which will facilitate your role in junior college professional preparation
programse.g., How can you relate your junior college program objectives with the
decision-makers in your institutions and community? How can you build acceptance for
your program? In the classroom, how can you design an environment which facilitates
effective communication? List your first impressions.

Some of the representative results and graphic illustrations that resulted from this
exercise follow this page.

This is but one of many techniques of building effective communication. If we avoid the
security blanket and stereotypes used at typical conferences and in the classroom, we
can have access to our total cultural, physical, and natural world for study and for
recreation.
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Syd Kronenthal - Director, Parks and Recreation Department, Culver

Dynamics of Public Information:

No single discipline in the public service is more vital a.nd more necessary than "Getting
the Message Across." Call it communications, public relations, promotion, or what-have
you, without it, the service rendered will fail.

In the field of Public Recreation, particularly in campus-community leisure time programs,
it is imperative that we strive to make this a high priority in our portfolio. We must
constantly develop new techniques to appeal in this communicative effort.

The National Park and Recreation Association best outlines and prescribes methods
concerned with guidelines.

Publicity - Modern publicity is a major social lubricant in that it plays a fundamental
part in making things work. It is the umbrella term which, in its meaning, covers all
the techniques employed to get a story across to the public. Every person, when engaged
in self-expressioneither speaking or writingis practicing publicity. Basically, publicity
is news, that is of interest, to be carried. Its "interest" range may be narrow -- confined
to one small group or small segmentbut, the interest must still exist or it falls flat
and makes no impact upon people.

The art of doing publicity consists in taking subject matter which has interest and
creatively molding the factor of "being interesting," so thot the subject will command the
attention of the people or the public it is desired to reach.

Public relations and communications start with you as an. individual. The biggest inditement
I have against my own profession is the reluctance of profess; -mals to take a firm stand
when they are convinced that an idea, a service, or a program is necessary. I have found
that if you have the courage, conviction, and evidence, it is much wiser to be honest, force-
ful, and forthright, than to fear reprisal. I cannot stress too emphatically that public
relations starts with your willingness to back up your convictions.



Al Minturn - Vice President for Recreation Division, California Association for Health,
Physical Education and Recreation.

Multi-Media Presentations in Recreation:

"Multi-Media" is a recently coined term that describes the display or presentation of
two or more audio-visual materials in consort. Combinations of materials might include
slides, motion pictures, transparancies, study prints, tape recordings, video tapes and
television. Presentations can be very simple--using two or more slide projectors and
a tape recorder, or they can be complex extravaganzas requiring considerable equipment
and technical personnel.

The chief advantage of the multi-media technique i.-: that it allows
more information in a shorter period of time or give more detail
within a given time.

Visual materials should be selected with care. Simple materials,
and use, can give you an excellent multi-media program that will
the activities of your Department to your audience.

Using the multi-media approach to promote recreation is an excellent method of showing
your programs and activities to community groups, city commissions, advisory boards,
college cladses and conference meetings.

the exhibition to present
to an idea or concept

with careful planning
more effectively present
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Ted Gordon - Coordinator, Youth Services Section, Los Angeles City Schools.

Bob Ingram - Senior, Journalism, Daily Trojan, University of Southern California.

A Conversation on Communication:

Today, we are giving a new word to modern public relations--"Creativity Communication"
it is becoming a way of life.

Everything that every individual does during his working day and his avocational time- -
by direction of words, by reflection of personality, by attitude, and by a sort of religious
zealousness--is transmitted to neighbors, to friends, to students, to editors, to writers,to the public, and to everyone, so that they too become believers.

There is a saying going around which says, "Due to lack of interest, tomorrow has been
cancelled." I believe that the interest in tomorrow is going to be in the two-year college.

A University of Chicago newsletter (Spring, 1940) of Phi Sigma Epsilon, of which I am a
member, stated that the two-year colleges were springing up at the rate of more than one
a week. It also said that by 1971, there should be 1,000 community colleges from coast to
coast, enrolling more than two million students. By 1975, these community colleges should
be teaching more than half of all the lower division students.

Creative communication refers to the necessity to be able to first create something and
then to communicate it.

Let us recognize that the greatest pollutors are in a sense the public media. They are
polluting and have polluted education in the past months and years to such a degree that
we have become a prejudiced, uninformed, propagandized group of publics.
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If there are
attitude and
It may also
devotion and
following in

to be any ecological changes in our society, it may well begin through the
techniques and the transmission of the fate that I am trying to instill in you.
begin in the standards of devotion and in the careers of knowledgeable
skills training of you professional recreators and you students who are

the path of the future to come.

Conversation between Dr. Ted Gordon and Robert Ingram:

Dr. Gordon:

Bob:

Dr. Gordon:

Bob:

I have invited Bob here today because we believe if we are going to have
creative communication, let us be different.--let us communicate: Bob,
what do you do in recreation so far as this group is concerned?

Actually, I am a part-time worker with Youth Services. One of my main
jobs is writing press releases.
Bob, what are some of these ways which a public relations officer provides
information to the public?

There are several ways to communicate to the various publics. But,
before you can communicate, you must know to whom you are communicating.
You must know exactly who your publics are. Some of the ways to communi-
cate to the various publics are as follows:

1. Send news releases to local newspapers.
2. Use direct communication with fellow employees, administrators,

editor s, communicators, etc.
3. Use feature stories in newspapers, magazines, etc.
4. Use radio and television spots.
5. Communicate through bulletins, announcements, and posters.
6. Communicate through printed publications.
7. Communicate via newsletter s.
8. Use the audio-visual technique of communication with movies

and slide shows.
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9. Public appearances at conferences and meetings is another "must"
in communicating to the publics.

10. Use photographs and display boards.

To be specific, let me give you an example. You are going to be given some
of our materials (Publicity Kits; fact sheets) that we have prepared for you.
You may notice that we have avoided a look of expensiveness. Much of thematerial is done by mimeograph and you will also notice that we try to avoid
an excessive amount of photography. Also, color photography is avoided.

Dr. Gordon: Bob, how much planning is required for a successful public relations program?
Specifically, do we plan for the whole year or do we play it by ear from week
to week, or do we compromise?

Bob: Planning is one of the most essential parts of public relations. The four main
steps of public relations could be labeled as analyzing, planning, executing,
and evaluating.

Since the main theme of this afternoon's session is "Creativity in Communi-
cation," what do vc..),:;. think about creativity in publicizing our Youth Servicesprogram? Do you think our program should be very creative? Does itlend itself to creativity?

Dr, Gordon: I think we fall in love with new words like infatuation with thrust, or inputand output. And we seem to discard the words that have worn well like wine
has become bitter with age, like discussion, conversation, understanding,belief, and so forth. I believe we can live with both, and it is the same wayfor our Youth Services program. We must have both traditional techniques
and new tricks of the trade.

To the traditional techniques like releases, interviews, and feature stories,
we can now add audio-visual materials, tapes, the multi-media technique, orgraphics, We must continue to create a positive effect with the public so
that we can gain the momentum that is necessary and desirable to keep
recreation moving far ahead.
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Bob: What other duties do you perform in communicating to the various publics?

Dr. Gordon: It is impossible to describe. Just this morning, at breakfast in Covina,
with Don Hawkins as my guest, we met with a group where we had an
opportunity to do some creative communication. As we drove back, we had
three municipal men in the car, a national representative, and myself, We
discovered we had two mutual problems of concern that we had not discovered
we had in common when we started. We began a course of action. Then
when we finished, one of the men was talking about retirement. So we
brought into the picture, recreation and retirement and how they related to
the potentiality of the others.

We come herc and introduce new factors. It is a way of life with me.
Creative communications is a way of life--it is the way of life that Bob is
learning through his courses in class, term papers, and part-time work in
the office at the Board of Education. It is the way of life that I did not
have the opportunity to learn formally in class, but had to learn on the job.

We, in recreation, are in a strategic field, but we are also in a field quite
in danger. We may strive in depression when it comes. During depression,
we have to provide food and services for the public. During the previous
depression as a social worker, I carried uncashed checks in my pocket,
while my clients were starving and begging for food.

Somewhere between us who are graying and you who are growingsomehow
between us, we will make recreation a great and wonderful profession.



ACKNOWLEDGEMENTS:

Message from Santa Monica College President: Dr. Wade F. Thomas

Experts from the various professional and academic disciplines have long recognized
the value of making worthy use of leisure time.

It is timely and vital that Community College administrators and educators are
recognizing and becoming involved with the needs created by an expanding leisure.

Those delegates attending this first Recreation Educators Institute-Worshop, sponsored
by the Chancellor's Office, California Community Colleges, were most fortunate in
having a .number of experts as consultants--consultants who gave willingly and
vigorously of their time to make the four days constructive and meaningful.

On behalf of Santa Monica College, I am pleased that our faculty and staff had
the opportunity to host this worthwhile endeavor in cooperation with the Chancellor's
Office.

Message from the Office of the Chancellor: Mr. Leland Baldwin, Assistant Chancellor
for Vocational Education

The staff of the Chancellor's Office, California Community Colleges, commends Santa
Monica College for their cooperation and support of this program. Special recognition
is given to the program director, Miss Jo Kidd, for her coordination of the Institute
activities, and to the members of the planning committee who so willingly offered their
time and consultative services that resulted in a very successful training session.
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ACKNOWLEDGEMENTS - CONTINUED:

Message from Institute Coordinators: Mrs. Mary DeNure and Miss Josephine Kidd

We feel privileged to have served together as co-organizers of this first Workshop-
Institute. It has been exciting to see this endeavor develop as a team effort. The
public administrators and educators involved herein have brought us to a new level of
awareness regarding the role of recreation in today's world.

We wish to express our indebtedness to all of those who served on the planning
committee, with special thanks to Dr. John Nesbitt, who presented his position paper
which served as the fulcrum for the Workshop-Institute.

We feel that a "giant" step forward has been taken and that we must continue to
communicate as we establish flexible and vital recreation curl _zulum on the various
Community College campuses.

Special Note of Appreciation to
Santa Monica College Student

Recorders and Staff Members.

Cover Design - Donald M. DeVoe.
Editing and typing - Elizabeth Mend ly.
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Mrs. Mary DeNure:

Miss Betsy Hardie:

Mrs. Diane Holland:

Miss Josephine Kidd:

Dr. John Nesbitt:

Dr. Edwin Staley:

Dr. Jean Tague:

PLANNING COMMITTEE MEMBERS

Consultant in Public Service Occupations, Office of the Chancellor,
California Community Colleges, Sacramento.

Coordinator of Volunteers, Veterans Administration, Los Angeles.

Training Coordinator, Special Services, Department of Parks and
Recreation, County of Los Angeles.

Recreation Curriculum Coordinator, Santa Monica College.

Associate Professor, Coordinator of Rehibilitation Services,
Department of Recreation and Leisure Studies, San Jose State
College.

Executive Director, Recreation and Youth Services Planning
Council, Los Angeles.

Special Consultant, Tague and Associates, Santa Monica.
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TO MOTORCYCLE INSPECTION STATION OPERATOR:

RESEARCH
THE CENTER :.TIONAL

AND TECHNIC,,I. EDi:ATION

THE 0Hq7, ST:4TE L'E;;SfTY

An- 971

THE PROCEDURE OUTLII:ED HEREIN' SHOULD BE CAREFULLY STUDIED

AND FREQUEJTLY REVIEWED BY YOUR ENTIRE ORGANIZATION. BE

THOROUGHLY FAmILIAR WITH ALL THE PROVISIONS, REGULATIONS AND

LAOS CONTAINED HEREIN, AS FULL CO,IPLIA,!CE !SILL BE REQUIRED BY

ALL COUCER1ED.

FAILURE TO COMPLY WITH ALL THE PROVISIONS, RFONLAlioNs

LAWS PERTAINING TO MOTORCYCLE INSPECTION NAY RESULT IH SUSPEN-

SION OF INSPECTION STATION APPOINTMENT AHD/OR mECHANIC'S

INSPECTION CERTIFICATE.

IT IS THE RESPONSIBILITY OF THE STATION OWNERS AND/OR

OPERATORS TO AINTAIN THIS mAUAL IN AN UP-TO-DATE MANNER AT ALL

TIMES FOR THE USE OF APPROVED INSPECTION PERSONNEL. EXAAPIE ALL

CORRESPONDENCE ImmEDIATELY, UPON ARRIVAL FROm THIS DEPARTmENT,

AS THIS IS OUR PRIME METHOD OF KEEPING YOU INFORMED OF IMPORTANT

CHANGES OR ADDITIONS TO THE REGULATIONS.

STATION NUBERS SHOULD BE PLACED ON ALL CORRESPONDENCE

PERTAINING TO INSPECTION STATIONS AND SUCH COMMUNICATIONS

SHOULD BE ADDRESSED TO:

DEPARTMENT OF MOTOR VEHICLES
INSPECTION DIVISION
MONTPELIER, VERMONT 95040'2

VERMONT OrFICIAL PERIODTC MOTORCYCLE INSPECTION MANUAL

REVISED MARCH 20, 1969



ments. Although there are those holding no baccalaureate degree, the clin-

ical faculty are experienced in their professions and have the credentials

required for teaching the curriculum for national accreditation purposes

(see individual study tracks).

The chairman cif the AHO Department should have additional qualifica-

tions. It is desirable that the chairman have a master's degree; however,

he must have a baccalaureate degree, the professional experience and the

recognized license or certification of his. profession. Most colleges will

enter into this type of program with a medical facility that is not a

teaching institution. Therefore, the chairman should have the capabilities

of teaching the clinical personnel methods of instruction since they pos-

sibly have never taught before. The chairman should be able to help with

the formation of the curriculum in all the clinical areas and have know-

ledge of the inherent problems in clinical teaching.

The major areas of responsibility for Departmental Chairmen at Gal-

veston College are:

1. To-work with their respective supervisors in the organization and

administration of an effective instructional program.

2. To work with their respective supervisors in developing the in-

structional program budget and to administer the departmental

budget.

3. To work with the Director of Student Personnel Services in the

development of the student personnel services program.

4. To work with the Director of Adult Education in the operation

of the evening program.

5. To supervise the work performance of their individual depart-
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Any inspection station requesting information relative to

station appointments, inspection procedures and regulations and

all matters pertaining to the inspection program, may obtain

such information by contacting the following personnel by letter

or be telephone between the hours of 8:00 A.11. and 4:30 13.1. on

dondays through Fridays:

Donald C. Dolliver - Chief Inspector Dept. of riotor Vehicles
Ernest D. .athews - Asst. Chief Inspector Inspection Division
iiiss Clara Sole - Inspection Clerk iiontpelier, Vt. 05302

Telephone 221-2311
Extnnion 501

Listed below, FOREME.R,qpCYUSE ONLY are the names.

and telephone numbers of iAtor Vehicle District Inspectors and

the area which they supervise. District Inspectors may be con-

tacted by telephone on Mondays through Fridays prior to 8:00 A. Vi.

and after 5:30

Inspector O. V. George
Star Route
St. Johnsbury, Vt.
Telephone 748-3298

Inspector Harold Carroll
P.O. Box #97
No. Springfield, Vt.
Telephone 886-2479

Inspector Norman Emmons
P.O. Box 232
Rutland. Vt.
Telephone 775-4401

Inspector James McDonald
94 Lyman Avenue
Pulington, Vt.
Telephone 864-4631

Inspector Harold Cone
129 Iroquois Avenue
Essex Junction, Vcimant
fu7,;v1..ne filt, 5503

Inspector Raymond Blow
East dontpelier, Vt.
Telephone 223-6510

Northeastern Area
of Vermont

Southeastern Area
of Vermont

Southwestern Area
of Vermont

Greater Burlington Area
(including Winooski
Essex Jct. and South
Burlington)

Northwestern Area
of Vermont

Central Area
of Vermont



VERMONT LAW REGARDING MOTOR VEHICLE INSPECTION:

T. 23 V.S.A. SECTION 1222

All motor vehicles, trailers and semi-trailers registered
in the state shall be periodically inspected during the
months of May and October in each year at garages or quali-
fied service station, designated by the Commissioner as
inspection stations, for the purpose of determining whether
they are properly equipped and maintained in good Mechanical
condition. Effective July 1, 1967 all motor vehicles must
be inspected within 15 days from the date of registration,
by an authorized inspection station. The charges for such
inspection made by garages designated to conduct periodic
inspections shall be subject to the approval of the Commis-
sioner of Motor Vehicles, and the charges made for such
inspection shall be credited toward charges made for
necessary repairs, provided the cost for repairs exceeds
the minimum inspection fee. The Commissioner may suspend
the registration of any motor vehicle until the owner
thereof complies with the requirements of such inspection.
A person who violates a provision of this section shall be
fined not more than $100.00 or imprisoned not more than
thirty days, or both.

SECTION 1223 - Prohibitions

An owner of a motor vehicle shall not affix or cause to be
affixed thereto a certification of inspection that was not
assigned by an official inspection station to such motor
vehicle. A person shall not knowingly operate a motor
vehicle to which a certification of inspection is affixed
if the certification of inspection was not assigned by an
official inspection station to that vehicle.

GENERAL INFORMATION:

1. MOTORCYCLE DEFINITION:

"Motorcycle" shall mean any motor driven vehicle having a
seat or saddle for the use of the rider and designed to
travel on not more than three wheels in contact with the
ground, but excluding golf carts, track driven vehicles,
tractors and vehicles on which the operator and passengers
ride within an enclosed cab.

2. Inspection of registered motorcycles

Every motorcycle registered in this state shall be in-
spected by a certified motorcycle inspection mechanic, at
a station designated as an Official Motorcycle Inspection
Station by the Commissioner of if.otor Vehicles; and if
found to be unF,afe or unfit for operation, or improperly
equipped, it vost be put in a safe condition and properly
equipped before an official inspection seal is attached to
the left side of the rear number plate bracket.

-1
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3. Motor Vehicles registered out-of-state:

If a non-resident temporarily in the State of Vermont pre-
sents his motorcycle with out-of-state plates on it for
inspection, you may inspect the same and attach a seal if
the vehicle meets our inspection requirements.

4. Where can repairs be made:

It must be understood that any motorcycle owner is free to
select his own Official Motorcycle Inspection Station, AND
IS NOT OBLIGED TO HAVE NEEDED WORK DONE AT THE STATION
WHERE THE INSPECTION WAS MADE UNLESS HE SO DESIRES.

5. Fees for Inspection:

The maximum fee for inspection of a motorcycle shall not
exceed one dollar ($1.00). If the time spent on inspection,
adjustments and repairs made on the motorcycle exceeds one
dollar, based on your hourly charge, then the one dollar
fee shall be disregarded and the charge will be on your
hourly basis. The hourly rate charted be prominently
k9sted and displayed just below the Official Notorcycle
Inspection Station Certificate.

6. Reports, Certificates, and Supplies:

Official Certificates, inspection seals, official display
posters and report forms will be furnished by the Department
after such appointments have been made, and additional
supplies will be forwarded upon request for same.

7. Standard Equipment

"Standard Equipment" and "properly equipped" as applied to
a motorcycle shall include adequate tires, head lamp, tail
lamp, lenses, brakes, muffler, rear view mirror, horn, rear
number plate bracket, and only such motor fuel tank or tanks
as are regularly installed by the manufacturer.

8. Report of Rejections

Any Official Motorcycle Inspection Station may report, on
the back of a motorcycle inspection check list, any motor-
cycle which has been disapproved for inspection. The following
inform,tion must be listed:

Registration Number
Date Rejected
Reason for Rejection

-2-
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REQUIREMENTS FOR APPOINTMENT: SPECIFICATIONS

1. Inpection stations are appointed solely for the benefit of
the motoring public. Before a certificate of appointment as
an Official Motorcycle Inspection Station will be issued,
an applicant must have an approved place of business. Recom-
mendation for approval as an Official motorcycle Inspection
Station shall be made by a Motor Vehicle Inspector.

2. All appointments are provisional, and are conditioned on a
proper conduct of the work and compliance with Department
regulations. Upon approval your certificate of authorization
must be prominently _di_splayeddiiaer.glass or plastic.

3. In accepting appointment, Official Motorcycle Inspection
Stations obligate themselves to the following requirements:

A. Hake thorough inspections and affix official inspection
seals only on those motorcycles that meet All requirements
and then only in the space designated by the Commissioner
of Motor Vehicles.

B. :lake weekly reports to the Department of Motor Vehicles
on each Monday during April and May and again during
September and October. Otherwise, reports must be made
monthly on the first Monday of the month. If no vehicles
are inspected during the month, simply state so on a
postal card.

C. When reporting, return the bottom section of each
completed motorcycle inspection check list.

D. INSPECTION SEALS SHOULD BE KEPT UNDER LOCK AND KEY AND
IN A SAFE PLACE. THE OPERATOR OF AN INSPECTION STATION
SHALL BE RESPONSIBLE FOR THE SAFEKEEPING OF THESE SEALS.
All losses of seals must be reported at once to the
Department of Motor Vehicles.

4. Each Official Motorcycle Inspection Station shall have a
minimum of one certified motorcycle inspection mechanic.

A. A certified motorcycle inspection mechanic is defined
as follows: A person 18 years of age or older holding
a valid operator's license with experience in making
adjustments and repairs to motorcycles and a thorough
working knowledge of the rules and regulations set forth
in the Official Motorcycle Inspection Manual,

B. A mechanic may be certified only after examination by
the Department of Motor Vehicles. If an operator's
license is revoked or suspended (for any reason or
period of time) the mechanic will cease inspections
during the suspension period and shall not be authorized

3-
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to inspect Motorcycles until privileges have been fully
restored. The Department of Motor Vehicles, Inspection
Division, must be notified of any suspensions involving
a certified mechanic, and such mechanic shall return his
Inspection Certificate immediately.

C. Owners and/or Operators of Official Motorcycle Inspection
Stations may request examination of new employees by
contacting the Department of Motor Vehicles, Inspection
Division, Montpelier, Vermont.

D. Owners and/or .Operators of Official Motorcycle Inspection
Stations shall notify the Department of Motor Vehicles
upon hiring or releasing any certified inspection
mechanic. Information required shall include the mechanic
name and address, and in addition, the mechnaic's
inspection certificate number. No mechani.c'shall_ be
authorized to inspect motorcycles at any_ Official Motor-
cycle Inspection Station until such station has notified
the Deaartment of Motor Vehicles of his empTiiiment.

E. The use of an uncertified mechanic for inspecting or
approving motorcycles for inspection is sufficient cause
for immediate suspension of the appointment of that
Inspection Station.

F. Certified Motorcycle Inspection mechanics are subject to
re-examination at any time, by the Department of Motor
Vehicles, to determine that they have full knowledge of
current Official Motorcycle Inspection Rules and

Regulations.

G. A certified Motorcycle Inspection mechanic's certificate
may be recalled for any infraction or violation of the
rules and regulations governing the inspection of

vehicles.

5. Space Requirements:

A. Available level space within the garage for inspection
and repairs is one of the most important factors in
making and continuing appointments. All inspections
must be conducted in the approved area, unless specific
regulations state otherwise.

B. "Inspection Area" is defined as the designated space
approved for inspection purposes. Approval cannot be
granted, nor permitted to continue, unless full compliant
of the following requirements are maintained.

C. A hard surface floor of a type approved by the Department
of Motor Vehciles, entirely within the garage, shall
not slope other than to the front or rear as the vehicle
would g;et to be inspected. The rate of slope must be
uniform and no greater than 2 inches in 25 feet.

-4-



Where a standard headlight testing screen is to be used
there shall be at least 32 feet of floor space within
the garage, the first 10 feet of which shall be an
adequate floor.
Where an approved floor mounted headlight tester is to
be used there shall be at least 12 feet of adequate floor
within the garage.
UNDER NO CONDITIONS SHALL MECHANICAL TYPE AINERS WHICH
ATTACH TO THE HEADLIGHT BE AUTHORIZED.

6. In addition to an approved headlight testing device each
motorcycle inspection station shall have adequate tools and
equipment which shall include a tire tread gauge and a stand
to hold the cycle upright while adjusting headlights and
aoxilliary lights.

7. Motorcycle Inspection Stations shall be ready to conduct
inspections during normal business hours in season. This means
that the floor area used for inspection must be clean and clea
of obstructions, and all necessary equipment in place and
ready for use.

GENERAL PROVISIONS

1. Official Inspection Stations appointed to conduct inspections
on motorcycles shall be designated as Motorcycle Inspection
Stations and may perform motorcycle inspections only unless
such inspection station has also been authorized to inspect
other types of motor vehicles.

2. Motorcycle Inspection Stations shall display a sign reading
"Vermont Official Motorcycle Inspection Station" in a prom-
inent place. Such sign to be furnished by the Department of
Motor Vehicles.

3. Any change in name, ownership or in location on any Official
Motorcycle Inspection Station cancels the appointment of that
station, and the Department of Motor Vehicles, Inspection
Department must be notified immediately in writing.

4. Inspection stations upon going out of business shall immed-
iatley return to the Department of Motor Vehicles, the
certificate of appointment with all unused inspection seals
and completed final reports on all inspections.

5. Stations should anticipate the necessity for additional
supplies of inspection seals. If it becomes necessary to
request additional seals, they must be obtained through the
Montpelier office by phone or mail.

6. Foreign make motorcycles must comply with all inspection
requirements.
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DETAILED INSTRUCTIOS: PROCEDURES, REQUIREMENTS, ETC.

1. Serial Number: Registration Certificate.

A. When any part of a serial number, including letters used in
the prefix, is incorrect or transposed, the certificate
does not properly identify the vehicle and must be corrected.
This may be accomplished by having the owner return the
original certificate, furnishing the correct serial number
and enclosing a fee of fifty (50) cents to the Department
of Motor Vehicles, Montpelier, Vermont 05602. An official
motorcycle inspection seal shall not be attached until the
owner has obtained such corrected registration certificate.
An official inspection station shall, however, be authorized
to collect a fee of fifty (500 cents from the owner and
forward with the original certificate and the correct
serial number to the Department of Motor Vehicles,
Montpelier, Vermont 05602. An official inspection seal may
then be attached to the vehicle, provided it meets all other
inspection requirements.

B. Whenever a registration certificate has been lost, the
owner shall request a duplicate certificate from the Depart-
ment of Motor Vehicles, Montpelier, Vermont.05602, enclosing
a fee of fifty (500 cents for such duplicate certificate.
An official inspection seal shall not be attached until the
owner has obtained a duplicate certificate. An official
inspection station shall, however, be authorized to attach
an official inspection seal to the vehicle, provided it
meets all other inspection requirements, and compliance
with the following procedure:

1. Verification of registration by telephone with the
Department of Motor Vehicles, Montpelier, Vermont, and
collection from the owner of a fee of fifty (500 cents.
Request for a duplicate registration together with the.
fifty (500 cent fee shall be mailed immediately to the
Department of Motor Vehicles, Montpelier, Vermont 05602
by the Official Motorcycle Inspection Station.

C. Beginning with the 1964 registration year, all registration
certificates for vehicles powered by other than gasoline
will be marked "non gasoline". If any vehicle presented
with a certificate not marked "non gasoline" and you find
it powered by other than gasoline, inspection must be denied
and you must notify immediately the Department of Motor
Vehicles, Montpelier, Vermont 05602.

2 Inspection Items

The following items must be thoroughly examined and checked to
constitute an official inspection.

A. Stecing, alignment and sus pension.

-6-
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B. Tires, wheels and rims.

C. Exhaust and fuel systems.

D. Brakes.

E. Lighting and electrical systems.

F. Windshield or wind screen, and body items.

G. Road test

H. Colored lights and sirens.

I. Affix inspection seal and record inspection on report
sheet.The inspection seal number on the report sheet
and on the metal inspection seal must be identical.

3. Original Equipment

Unless statutes or regulations provide otherwise, original
factory installed equipment, or equivalent replacement equipment
shall be on vehicles. Where such equipment is in an unsafe
condition, or does not function properly, it shall be repaired
or replaced.

4. Any condition, part or assembly that fails to comply with
the following requirements, or any other condition, part or
assembly not specifically mentioned but in an obviously
unsafe condition or which constitutes a hazard to the safe
and proper operation of the vehicle, shall be deemed sufficient
justification to reject the vehicle for inspection until
such condition or hazard has been corrected.

A. Steering, alignment and suspension.

1. Steering and wheel alignment

Steering and alignment items should be checked visually
and adjusted according to manufacturers specifications.
Check for condition, adjustment, wear or broken and de-
fective parts.

Causes for rejection:

Bent frame.

Wheels out of line.

Broken, loose, or worn components.

Loose, broken, defective or out of adjustment steering
head bearing.

Loose, bent, broken or damaged handlebars.

-7-
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In normal riding position, handlebar grips shall not be
higher than 15 inches above the saddle.

2. Suspension

Examine suspension system, check for defective, broken,
worn or missing components.

Causes for rejection:

Broken, worn, missing, defective, disconnected, or mal-
functioning shock absorbers.

Broken or sagging springs.

B. Tires, Wheels and Rims.

Tires,wheels, and rims should be checked by visual
examination. Check for condition and mounting of wheels,
condition and adjustment of bearings, wear, play and any
broken parts.

Causes for rejection:

Loose, missing or defective bolts, nuts, or lugs.

Bent, loose, cracked or damaged wheel, or defective rim
or wheel flange, or missing, broken, bent, loose or
damaged spokes.

Wheel runout exceeding 3/16 inch.

Broken or out of adjustment wheel bearings.

Wheels out of balance.

No tire shall be passed and certified to be in safe
operating condition unless it meets the visual and tread
depth requirements set forth in these standards.

Definitions

A. Tread depth - the amount of tread design on the tir
Tread depth includes both original, retread and
recap tread design.

2. Visual Requirements. No tire shall be deemed to be in
safe operating condition if such tire has:

A. A fabric break, or a cut in excess 'of one inch in
any direction as measured on the outside of the
tire and deep enough to reach the body cords, or
has been repaired temporarily by the use of blowout
patches or boots; or

B. Any bump, bulge or knot related to seperation or
-8-
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partial failure of tire structure; or

C. Any portion of the ply or cord structure exposed; or

D. A portion of the tread design completely worn,
provided such worn portion is of sufficient size

to affect tine traction and stopping ability of the

tire.

3. METHOD OF MEASURING TREAD DEPTH. Tire tread depth shall
be measured by a tread depth gauge which shall be of a
type calibrated in thirty-seconds of an inch. Readings
shall be taken in a major tread groove of the tire
nearest the center at two points of the circumference
not closer than fifteen inches. Readings for a tire
which has a tread design running across the tire or for
a siped tire, where such tread design is permitted,
shall be taken at or near the center of the tire at two
points of the circumference not closer than fifteen
inches.

4. TREAD DEPTH REQUIREMENTS. No tire shall be deemed to be
safe operating condition if such tire is worn to the
point where less than two thirty-seconds (2/32) of an
inch of tread design remains at both points at which
gauge readings are obtained.

5. No wheel or rim shall be passed when it has:

A. Visibly loose, missing or defective bolts, nuts,
or lugs.

B. Visible bent, loose, cracked or damaged wheel or
defective rim or wheel flanges.

C. EXHAUST AND FUEL SYSTEMS.

Examine fuel system, muffler, and exhaust system, paying
particular attention to rusted and corroded surfaces.

Causes for rejection:

Fuel leakage at any point in the fuel system.

Fuel tank and piping not securely installed.

Fuel tank not vented.

Throttle not aligned or binding, linkage worn, bent, broken,
corroded or missing.

No muffler or exhaust pipe shall be passed that has breaks,
open seams or perforations. All joints shall be tight and
the entire system shall be firmly attached to the vehicle.



The use of muffler repair jackets is prohibited. No patches
shall be approved other than those that are welded securely
and completely around the entire perimeter.

Any muffler which is not original factory installed equipment,
or equivalent replacement equipment, or any muffler which
was not designed for on-highway use.

Any exhaust system shall be deemed defective if any changes,
modifications, alterations, deletions or adjustments have
been made which would thereby cause any exhaust system to
generate a higher or louder sound level than would be gener-
ated by the exhaust system customarily installed by the
manufacturer as original equipment.

D. BRAKES.

Brake tests on the highway or street should be condu:Acci un a
substantially level, dry, smooth, road that is free from loose
material, oil, or grease. The driver should stop the vehicle
in the shortest possible distance. The brake application
should be started at as close to 20 miles per hour as pract-
ical. The required minimum performance is for the vehicle to
stop within 30 feet from 20 miles per hour.

Cause for rejection:

Failure of the vehicle to stop in the distance equal to or
less than specified.

I. Pedal reserve - inspection procedure

With vehicle in standing position, measure the brake travel
when 40 to 60 pounds pressure have been applied to the pedal.

Cause for rejection:

Foot and hand levers which do not have at least 1/3 of their
travel as reserve after brakes are fully applied.

2. Condition of ilechanical Components

Inspection Procedure

Visually inspect the condition of the mechanical components.
Items to be checked specifically include: worn pins, missing
or defective cotter pins; broken or missing springs; worn
rods, clevises, or couplings; misaligned anchor pins; frozen,
rusted or inoperative connections; missing spring clips,
improper wheel bearing adjustments; or, defective grease
retainers.

Causes for rejection:

Mechanical parts misaligned, badly worn, broken or missing.
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High friction in pedal arrangement or brake components.

Brake, operating levers improperly positioned or misaligned.

Any angle greater than 900 between the cam operating lever
and the actuating cable or rod.

3. Condition of Hydraulic System

Inspection Procedure

Inspect hydraulic system visually. Specific items to be
checked include: wheel cylinders for leakage; binding
pistons; hydraulic hoses and tubes for kinks, crack, chafed
or flattened or restricted sections, and improper support;
and master cylinder for leakage. Check master cylinder rod
for proper adjustment and test system for brake fluid loakauc
by applying moderate foot pressure to pedal and maintaining
this pressure for at least 1 minute. Check fluid level in
master cylinder.

Causes for rejection:

Leaks in master cylinder or wheel cylinders.

Scraped hydraulic hoses; hydraulic hoses, tubes, or connection:
leaking, restricted, crimped, cracked, or broken. Connecting
lines not properly attached or supported to prevent damage
or abrasion by contact with the frame, axle, other lines, or
any other part of the vehicle. Pressure hoses not equal to
manufacturers original equipment.

ilaster cylinder rod improperly adjusted.

Tendency of brake pedal to move slowly toward applied position
(indicating fluid leakage) while foot pressure is maintained
on it 1 minute.

Fluid level in master cylinder perceptible below full mark.

4. Brake Fluid Requirements

The Statutes provide that after January 1, 1964 no person may
distribute or provide any fluid for use in the hydraulic
brake system of a motor vehicle unless it meets the Society
of Automotive Engineers Standards of 70 R1 or better and any
container must bear a statement of its rlacciricatiOn such
as SAE 70 R1 or SAE 70 R3

P. 1 Tr:WT.1Na AND EIrCrRICAL SYSTE.

1. Headlamp Testing

Inspection Procedure
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Beams shall be inspected for specific aim by using one of the
following methods:

Approved screen, placed 25 feet in front of the headlamp;

Approved photoelectric testing machine, which will give
essentially equivalent results.

Preparation for Aim Inspection:

Check for proper inflation of tires.

Rock cycle to free and equalize suspension.

Aim with rider in the saddle.

Clean lenses, check for burned out and correct bulbs, proper
wiring and switches.

Check headlamp approval. One lamp is required; not more than
two are permitted.

2. Headlamp Adjustment

Inspection Procedure

Adjust lamp until hot spot on high beam is aimed straight
ahead and dropped the following distance in 25 feet.

Single and double filament lamp - 2 inch drop in 25 feet.

All headlamps shall show a clear white light, and no coldft&d;
headlamp lens shall be permitted.

Beam Indicators or Tell-tales:
Required on all motor vehicles originally designed with a
beam indicator or tell-tale as an integral part of the lighting
system.

Causes for rejection:

Lamps not mounted securely to prevent excessive vibration,
bad wiring, improper ground or bad switch.

Inoperative dimmer switch on double filament headlamp.

Dimmer switch in an unnatural location.

Beam indicator, if installed, not operational.

3. Additional Lighting Equipment - Required

Inspection Procedure

Inspect for condition, operation, wiring and switching.

-12-
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Tail lamps

At least one required; 2 are permitted.

gust be of approved type.

,-lust be red in color.

Stop Signal Lamps

At least one required; two are permitted.

dust be of approved type.

Oust be red in color.

gust be activated by application of the brake.

Hay be combined with other rear lamps.

Oust be extinguished when the turn signal lamp is
functioning if combined with the turn signal lamp.

License Plate Lamp

One required.

Must be of approved type.

Oust be white in color.

Rear plate must be visible under normal atmospheric
conditions at night from 50 feet to the rear.

Oust be activated by same switch which activates the
headlamps.

Number plate light shall clearly illuminate number, plate.

Reflectors

None required - 2 are permitted.

Must be of approved type - must show red to rear, and
amber to front.

Reflectors cannot be used in lieu of any lights required.

4. Additional Lighting Equipment - Permitted

Fog lamps or auxiliary driving lamps.

Two permitted.

oust be of approved type.

Must be spaced not less than 20 inches apart.
-13-
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Nust be placed at a height not less than 12 inches nor
more than 42 inches above the surface upon which the
vehicle stands.

Cannot be used in lieu of headlamps.

Oust be permanently and rigidly mounted.

May be wired independently of, or in conjunction with,
the headlamps.

Auxiliary Driving Lamps

Nust be aimed as provided under headlamps.

Nust be wired in conjunction with the tail lamps.

Parking Lights:

If vehicle was originally equipped with Par kin9 liuhis
same must be in good operating condition.

5. Turn Signal System - Not Required

Two lamps permitted visible from the front and two lamps
visible from the rear.

Must be of approved type.

Lamps showing to the front must be amber or white in
color.

Lamps showing to the rear must be red or amber in color.

Hay be Class A or Class B.

6. Hazard Warning Lamps - Not Required

Lamps must be of approved type, if mounted.

Oust flash front and rear turn signals simultaneously.

Causes for rejection:

Any cause listed under headlamps above, when applicable.

Any required reflector, lamp or lens that is turned or
inclined so that its light is not properly directed.

Any signal lamp, pilot lamp, or operating unit not
functioning properly.

Any signal operating unit cancelling mechanism not
funcLicning properly.

-14-



7. Wiring and Switches

Inspection Procedure

Inspection for condition and operation.

Causes for rejection:

Switches and operating units rot in good condition and
functioning properly.

Wiring in poor condition, improperly installed or insulated
and so located as to incur damage.

Any connection that is not secure or shows signs of excessive
corrosion.

Power source which does not maintain lamps at required
brightness for all conditions of operation.

8. Horn

Inspection Procedure

Inspect for condition and operation

Causes for rejection:

Horn not securely fastened to vehicle

Horn not audible under normal conditions

Button placed in an unnatural position

F. WINDSHIELD OR WINDSCREEN AND BODY ITEMS

1. Vehicle Glazing

Inspection Procedure

Windshields or windscreens are not required, but if installed,
they must be free of cracks, discoloration or scratches and
must be mounted so that the driver's vision is not obstructed.

Causes for rejection:

Any windscreen which obstructs or obscures the driver's

Any crack, discoloration or scratches.

Any support or stiffener device mounted in the driver's line
of vision.

-15-
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2. Body Items

Inspection Procedure

Check for required body items, defective or dislocated parts,
and parts projecting from the vehicle.

Causes for rejection:

Seats designed to carry more than one person which are not
equipped with hand grips and foot rests for passengers.

Engine mounting frame or brackets cracked or broken.

Fenders and mud guards broken, missing or of insufficient
design. Front and rear fenders must be equivalent to the
manufacturers original specifications.

Rear number plate bracket not securely fastened

Obscured rear number plate

Foot rests for driver not securely mounted or of insdfficient
design or improper location.

Seat not equivalent to manufacturers design, improperly or
insecurely attached.

When attached, check side car for proper attachment, and
compliance with lighting and tire requirements.

Sidecar must display an approved white or amber light showing
to the front and mounted on the right side.

Clutch not aligned or binding, linkage worn, corroded, broken
or missing.

3. Rear View Hirror

Inspection Procedure

Rear view mirrors must permit a clear view to the rear of the
vehicle: Inspect for security of mountirg visibility and
condition of mirror.

Causes for rejection:

Cracked or discolored mirrors

Improperly installed mirror

G. ROAD TEST

Inspection Procedure

-1G-
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The station must provide a measured marked area for the brake
test, as set forth in item U under brakes. The driver shall
stop the vehicle from the prescribed speed in the required
distance.

If the road test is conducted on the public highway, the
operator must have a motorcycle endorsement

Causes for rejection:

Unable to stop vehicle within required distance of 30 feet
at a speed of 20 miles per hour.

H. COLORED'_ LIGAYS-ANO.5IREN FOLLOW THESE DIRECTIOdS EXACTLY

Commencing July 1, 1968, no motor vehicle shall be operated
upon a highway of this state equipped with a siren or coloIA'A
signal lamp visible from the front of the motor vehicle
unless a permit authorizing such equipment, issued by the
COMMISSIONER OF MOTOR VEHICLES, is carried in the vehicle.

1. SIRENS AND/OR BLUE OR BLUE AND WHITE SIGNAL LAMPS FOR
ALL LAW ENFORCEMENT VEHICLES.

2. SIRENS AND/OR RED OR RED AND WHITE SIGNAL LAMPS FOR ALL
AMBULANCES, FIRE APPARATUS, VEHICLES OWNED BY VOLUNTEER
FIREMEN AND VOLUNTARY RESCUE SQUAD NEIIBERS, AND ii0TOR
VEHICLES USED SOLEY Ii RESCUE OPERATIONS.

All permits for sirens and/or colored signal lamps shall be
checked with the REGISTRATION CERTIFICATE to verify that the
vehicle make, year, type and serial number is identical with
the motor vehicle being presented for inspection.

For the expiration date of all permits, see sections (1) and
(2) as printed on the front center of every permit.

All siren and/or colored signal lamp permit: shall be valid
only when officially stamped and dated in the upper right
corner of such permits.

Permits issued by the commissioner shall be carried in some
easily accessible place in the vehicles authorized to use
said equipment, and shall be available for inspection during
the inspection of vehicles by the certified inspection
mechanics of any official motorcycle inspection station. No
inspection seal may be issued for a motorcycle equipped with
a siren or colored signal lamp or both, unless a current or
valid permit For such siren or colored signal lamp or both
is produced for inspection.

NOTHING IN THE ABOVE SECTION shall restrict the lawful use
of approved clearance and marker lights on commercial vehicles,
or approved amber directional signals on the front or rear
of any motor vehcile, or flashing red signal lamps on the
front and rear of school buses.

-IZ-
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AFFIX INSPECTION SEAL AND RECORD INSPECTION ON REPORT SHEET

Affix metal seal to rear number plate bracket through elong-
ated hole on left side of bracket. DO NOT ATTACH NUABER PLATE
TO PLATE BRACKET WITH METAL SEAL.

AN INSPECTION SEAL THAT BECOMES VOID FOR ANY REASON, MUST BE
RETURNED (SEALED) TO THE DEPARTMENT OF flOTOR VEHICLES.

Fill out entire inspection check list with ball point pen and
mail the bottom section to the Department of ;iotor Vehicles,
Montpelier, Vermont 05502.

-18-
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PREFACE

This is the suggested First Year Curriculum for CvAE,

This guide was partially developed by CVAE Coordinators

attending a workshop at the University of Georgia, during

the summer of 1970, and another group of CVAE Coordinators

enrolled in a workshop during the summer of 1971.

It is hoped that this guide will provide the knowledge

and methods to successfully interlock academic subject matter

with vocational experiences.
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UNIT: BREAKINC

TOPICS:

I. Why You Didn't Like School--But Will Like CVAF

II. Classroom Procedures

III. Making Friends
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UNIT: BREAKING TPE ICE

TOPIC: Why You nidn't Like School -But vill Like C,TAF

BEHAVIORAL OBJECTIVES:

1. The students will give three reasons why he did
not like school.

2. The students will give three reasons why he did
not drop out of school.

3. The students will give three ways they feel their
dislikes for school could have been positive rather
than negative.



EPE?KT!.:G TF.7'

TOPIC: You Didn't Like School--But Will Like C.V.A.E.

Concept Suggsted Learning activities

I. Reasons for not liking school

A. Teachers didn't Care.

B. Too many snoby students

C. Classes were boring

D. Too much homework

I. Discussion on why we hate school

II. Reasons For Not Dropping Out II, Filmstrip: "For Those Who.Quit"

A. Wanted to graduate

B. Had friends at school

C. Got a girl friend

D. Parents wouldn't let me quit

III. Positive Attitudes Toward School III. Question and Answer Period

A. Teachers showing more 1. field trips
interest

2. resource persons visit
B. Providing meaningful

experiences 3. Tape "Acres Of Diamonds"

C. Having more freedom in
school

D. Dropping required courses
that ere not worth while
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UNIT: BREAKING THE ICE

TOPIC: Classroom Procedures

BEHAVIORAL OBJECTIVES:

1. Students will list and be familiar with the basic
requirements of local board and school.

2. Students will list five basic requirements exnected
of each in fulfilling the classroom curriculum.

3. Students will list ten changes that they feel
would improve the overall school curriculum and school
image.



UNIT: BREAKING THE ICE

TOPIC: Classroom Procedures

Concept

I. Familarize student with require-
ments and how they are to be
evaluated.

II. Role of Student in relation
to school curriculum

III. Changing of Schools Curriculum

1. Schedules
2. Classes
3. Jobs or work stations
4. Transition from conventional

to workable classroom
procedures.

5. Extra curricular activities
for class credit.

Suggested Learning Activities

I. Group Presentation (Counselor)

1. What are the requirements
of your school?

2. How many credits are needed
for graduation?

3. Why evaluating system?
4. Why are these important
5. What are the state requirements

II. Filmstrips or Slides

1. How students earn credits
2. On-the-job pictures
3. How training takes place
4. Why is training and team

work important?

III. Class Discussion

1. What would happen if we changed
all morning classes to evening?
What changes would each of us
have to make?

2. Have students make different
class and work schedules.

3. Have students discuss classroom
procedures.

4. Have students discuss or act
out a tardy scene.
Have students evaluated
teachers as they relate to
and communicate with students.
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UNIT: BREAKING THE ICE

6

TOPIC: Making Friends

BEHAVIORAL OBJECTIVES:

1. The student will demonstrate two ways he makes
friends.

2. The student will list two ways he is friends of
others.
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UNIT: BREAKING THE ICE

TOPIC: Making Friends

Concept Suggested Learning Activities

I. Making Friends

A. Student's introductions
to coordinator and each
other.

B. Students relating their
work experience with other
students.

C. Students are to give 5
examples of true friendship.

II. Ways You are Friends of Others.

A. Showing sympathy and concern
for others.

B. Showing appreciation for
fellcw humans.

C. Having a pleasing personality

I. Filmstrip "Are Friends Really
Necessary"

II. Panel discussion on the need for
friends.

Filmstrip "What is Personal lity"



UNIT: Improvin3. Personality Characteristics

TOPICS:

I. Your Personality and It's Improvement

II. Habits'- -Your Friends and Your Business

III. Your Success With Others

43 "1
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UNIT: IMPROVING PERSONALITY CHARACTERISTICS

TOPIC: Your Personality and It's Improvement

BEHAVIORAL OBJECTIVES:

1. The student will give three ways he can improve
his personality.

2. The student will list three personal components
which will make pupils popular with classmates.

3. The students will list some personal traits which
can hinder popularity.
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UNIT: IMPROVING PERSONALITY CHARACTERISTICS

TOPIC: Your Personality and It's Improvement

In

Concept Suggested Learning Activities

I. Improving Personality

A. Be friendly with others

B. Be considerate

I. Discussion: Students group them-
selves, and each list as many
ways as possible he can improve
his personality.

Role Play: Students will role
C. Be fair in dealings with play meeting a stranger and

others giving assistance when asked
directions.

D. Smile

E. Have sense of personal worth

F. Have feeling of belonging

G. Have self-reliance

H. Refrain from personal traits
which can hinder popularity

(a) Nervous symptoms

(b) Withdrawing tendencies

(c) Lack of skill in gett-
ing along with others

(d) Worry

(e) Indifferent

(f) Jealously

Skits: Students will present
skits on ways of solving personal
problems. Emphasize the
desirable ways presented.

4a),3
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UNIT: IMPROVING PERSONALITY CHARACTERISTICS

TOPIC: Habits - Your Friends and Your Business

BEHAVIORAL OBJECTIVES:

1. The student should be able to give a good definition
of a habit.

2. The student should be able to list 5 good habits.

3. The student will be able to list 5 habits that are
bad or harmful to his health or well being.

4. The student should be able to list 3 reasons why
he should feel responsible for helping his friends
to eliminate bad or harmful habits.
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UNIT: IMPROVING PERSONALITY CHARACTERISTICS

TOPIC: Habits Your Friends and Your. Business

Concept

I. What are habits?

A. A behavior pattern acquired
by frequent repetition or
exposure that shows itself
in regularity.

B. Any act which has been
repeated until it has become
automatic or involuntary.

II. What are some good habits?

A. Good grooming habits:
brushing teeth regularly;
taking a bath, care of the
hair, nails, etc.

B. Always listen carefully
when someone is speaking
directly to you..

C. Never interrupt when someone
else is talking.

D. Always remember to look both
ways before crossing a stree

E. Always cover your mouth or
nose if you have to sneeze
or cough.

F. Try to plan your time so
that you can finish your
studying or work and still
have some time left for
fun and relaxation.

G. Never talk with your mouth
full of food.

H. Always try to find something
good in every situation
instead of always complain-
ing.

12

Suggested Learning Activities

I. Questions and answer session
about what we mean by habits.
Are they necessarily all good
or all bad?

II. Group discussion: Cover areas
such as good health habits,
stuely habits, manners, safety
habits, and grooming, etc.

Film: "You and your habits, do
you have them, or do they have
you?" (A Guidance film)

Role playing: Using some struct-
ured situations, showing some
good, some bad habits.

f) 0-
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UNIT: IMPROVING PERSONALITY CHARACTERISTICS

TOPIC: Habits - Your Friends Your Business

Concept Suggested Learhing Activities

I. Try to treat others the way
you yourself would like to be
treated.

J. Try to keep an open mind
about situations until you
at least know some facts be-
fore forming an opinion.

III. What are some bad or harmful
habits?

A. Not getting enouah rest

B. Not eating a properly bal-
anced diet.

C. Smoking too much or at too
early an age.

D. Grouping or generalizing by
age, race, beliefs, social
status, etc.

E. Drinking alcohol in excess,
as a substitute for food or
as a crutch.

F. Getting involved in sex role
without fully realizing all
the risks involved.

G. Trying things such as alcohol
or drugs, for kicks without
knowing the risks or dangers.

IV. Why should you try to influence
your friends in their habits?

1. A friend should always try
to help in times of trouble.

Pamphlets on all the different
kinds of drugs, their affects,
etc. furnished by the State Dept.
of Education

Guest speaker: Special Narcotics
Officer for the GBI.

Filmstrip with record: "To

Smoke or Not to Smoke". American
Cancer Society

Pamphlets: "Alcoholcaust" by
Traveler's Ins. Co. and "Alcohol,
Who is Allergic to It?"

Guest speaker: County Health
Nurse; "Venereal Diseases, unwed
mothers, and unwanted pregnancies."

Pamphlets: "Venereal Diseases,
Facts you should Know" (I can't
remember the publisher) 25 a

copy but well worth it.

IV. Panel Discussion: How far or how
much should you try to interfere
if you see a friend developing some
bad or harmful habits?



UNIT: IMPROVING PERSONALITY CHARACTERISTICS

TOPIC: Habits - Your Friends and Your Business

Concept

2. If you don't say something,
and continue to be seen to-
gether, it gives the appear-
ance that you approve of his
actions. This can sometimes
hurt you.

3. If you don't say anything
and they do get into trouble,
they'll probably resent you
later on.

4. Sometimes they really don't
like what they are doing an_;
are really looking for a way
out.

5. Some habits can be harmful,
but many may just be irrit-
ating. Your friend might
not realize it, and would
appreciate your telling him
this.

Suggested Learning Activities

Guest Speaker: "Getting Along With
Others°.

Role playing: See how effective
students could he in trying to
influence their friends without
seeming to mind their business for
them. Give them several different
habit problems to cope with.
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UNIT: IMPROVING PERSONALITY CHARACTERISTIf',S

TOPIC: Your Success With Others

BEHAVIORAL OBJECTIVES:

1. The student will list three characteristics of
promoting success with others.

2. The student will make an individual plan for
improving himself.

3. The student will give five traits which will make
them successful with others.



UNIT: IMPROVING PERSONALITY CHARACTERISTICS

TOPIC: Your Success with Others

Concept

.
I. Some Characteristics of well

adjusted persons which aid in
success with others:

(a) Social standards

(b) Social skills

(c) Freedom from antisocial
tendencies

(d) Family relations

(e) School relations

(1) Community relations

(g) Good sportsmanship

Suggested Learning Activities

I. Analysis: Makc an individual
plan for improving myself.

Discussion: Discuss personal
components in class.

Discuss emotional needs of
people; list desirable ways of
satisfying emotional needs.



UNIT: TURN ON WITH PEOPLE

TOPICS:

I. Peer Group Relationship

II. Becoming A Part of the Group

III. But to Thine Ownself Be True

IV. Human Relations

V. Marriage and the Family

VI. Home Relationship

VII. School Relationship

VIII. Community Relationship

44C0



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Peer Group Relationship

BEHAVIORAL OBJECTIVES:

1. The students will be able to write and identify
two factors of social maturity that has been
studied.

2. The students will be able to list and relate two
ways one might understand self through understanding
his peers.

3. The students will be able to list at least 6 ways
friendship is built.

4. The students will be able to identify 3 reasons
why it is important to get along wth others.

5. The students will be able to list at least 5 factors
which cause poor peer relations.

4401



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Peer Group Fulationehi2

Concept Suggested Learning Activities

I. Social maturity

A. Customs

B. Everyday manners

C. Social acceptance

II. Understanding self through under-
standing peers.

A. Wholesome attitudes

B. Personality and character

C. Personal goals and values

I. Bulletin Board: Have the students
arrange a bulletin board showing
teen-boys and girls who have been
over-come by questions concerning
understanding himself or herself
and acceptable social behavior.

Group discussions: Have the
students discuss good personal
appearance and proper manners.

Transparency: Discuss along with
shcwina some social behaviors for
boys and girls. Observe the be-
havior. of other students in diff-
erent school situations. Report
information to class with emphasis
on behaviors that are desirable
.or undrable.

Invite Home Economics teacher to
discuss "Social Acceptance"

II. Transparency: On things done to
improve their personality. Let
students list ways of improving
personality.

Let students descrj_be one of the
most admirable characters they
know.

Field interviews: Let the students
interview selected groups to
detc-mine traits of different
personalities.

Group discussion: Have students
discuss their personal goals and
values.



"TURN ON" WITH PEOPLE

TOPIC: Peer Group Relationsh=ip

Concept . Suggested Learning Activities

III. Building friendship

Interest in others.

B. Willingness to go out of your
way to be friendly and help-
ful toward others.

C. Kindliness.

D. Flexibility-willingness to
sometime do what others want
instead of always trying to
have your own way.

E. Sense cf humor.

F. Dependability.

G. Neatness in personal appear-
ance

B. Readiness to do your share of
work.

I. 'Sincerity.

J. Open-mindedness.

K. Willingness to admit being
in the wrong.

L. Good manners.

M. Ability to make others feel
worth while.

N. The ability to be a good
listener as well as a good
talker.

Transparency: Let students list
ways of nuilding friendship.

Panel discussion: Lot students
discuss. the was of making and
keeping friends.

Role playing: Let students portray
a role where a new studept enters
the group. Role play techniques
and practices in building friend-
ship toward this new studunt.
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UNIT: "TURN ON" WITH PEOPLE

TOPIC: Peer Group Relationship

Concept

IV. Importance of getting along with
others.

A. To be successful.

B. Interdependence.

C. Promote high morals and chee
ful atmosphere.

D. More consid%ration for the
rights of others.

E. Social standard.

F. Mere survival.

V. Factors which cause poor peer
relations.

Lack of interest in others.

B. Unwilling to go out of yor
way to be friendly.

C. Not willing to overlook and
make allowances for other
peoples faults.

D. Not willing to do what other
want to do.

E. No sense of humor.

F. Not dependable.

G. Sloppy in appearance.

Suggested Learning Activities

IV. Group discussion: Let students
discuss why it is important to
get along with others.

Let students list ways to enhance
their ability to get along with
others.

Team Approach: Have coach talk
with group about interdependence
in sports. Football, basketball,
etc.

V. Transparency: Let students list
ways that cause poor peer relations.

Panel Discussion: Let the students
discuss personal reasons why they
have experienced poor peer relations

Define Peer in terms that st "dents
understand.
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UNIT: "TURN ON" WITH PEOPLE

TOPIC: Peer Grout Relationship

Concept

U. Unwilling to do your share
of the work.

I. Insincere.

J. Not being able to admit you
are wrong.

K. Close-mindedness.

L. Bad manners.

M. Inability to make others
feel worth while.

N. Inability to be a good
listener.

Suggested Learning Activities
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UNIT: "TURN ON" WITH PEOPLE

TOPIC: Becoming_a Part of the Group

BEHAVIORAL OBJECTIVES:

1. The student will be able to identify his character
weakness and strengths by taking a self inventory
of his characteristics.

2. The student will be abLe to compare methods of
interacting in groups by roleplaying.

3. The student will be able to list three group
characteristics.
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UNIT: "TURN ON" WITH PEOPLE

TOPIC: Becoming a Part of the Group

Concept

I. Your self-concept

A. Personality Characteristics

1. desirable traits
2. undesirable traits

B. Role possibilities in groups

1. leader
2. follower
3. dominator
4. submissive

II. Group Characteristics

A. Mutual identification

1. common interests
2. common goals

B. lnterstimulation

1. individual influence
one one another

2. group influences each
individual

Suggested Learning Activities

I. Have student list on board sugg-
estions of desirable and undesir-
able personality characteristics.
Have each student take a self-
inventory on "How Do I Rate" scale

Have group guidance session or.
"What is a leader" "What is a
Follower"

Have student write a short paper
on which role he can best f'll
and why.

II. Have group guidance discussion
on:

44C7

1. "What makes a group form".
2. "How does the group influence

an individual or how does an
individual influence a group.



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Becoming a Part of tic Group

Concept

C. Intergration

1. adjust to situation
2. become a part of group

Suggested Learning activities

Use role-playing situation to show
how the student intergrates nto a

group.

Film: How We Cooperate by Coronet
D. Assimulation Film

1. less self assertion
2. controls self

III. Group and You

A. Common goals

B. CoMMC1 Interests

C. Your Needs

III. Student list groups he might join

Film: "Feeling Left Out" from the
Atlanta Film Library.

44C8



UNIT: "TURN ON" WITH PEOPLE

TOPIC: But to Thine Ownself be True

BEHAVIORAL OBJECTIVES:

1. The student will gain a concept of healthy personality
and be able to list five characteristics of a

mature Individual.

2. The student will learn when it is wise to submit
to the desires of peer groups, adults, and social
institutions.

3. The student will be able to write from memory or
in his own words a defiition of a healthy personality,
will know his oT.cn personality strengths and one
personal problem on which he should work.



UNIT: "TURN IN" WITH PEOPLE

TOPIC: "But to thine owhslf be true"

Concept Suggested Learning Activities

I. Healthy Personality

Definitions of healthy
personality.

B. Importance of healthy
personality in today's world.

C. Importance of healthy
personality for abundant
living.

D. Importance of healthy
personality for vocational
success.

II. Dependence and Independence

A. Definition of Terms.

B. Healthy and unhealth-
dependence.

C. Healthy and unhealthy
independence.

kA410

I. Student reports: Selected students
will make .hclividual reports from
library resources. (Guided by

the teacher if nocessry).

Field trip: Go to the area mental
health center.

1. See facilities.
2. Obtain information in regard

to services provided.
3. Hear lecture on mental hygiene.

Summation by teacher: Review of

student's reports. Concepts of
healthy personality discussed
would be those of Freud, Alfred
Adler, Carl Gustav Jung, Otto Rank,
Eric Fromm, Harry Stack Sullivan,
(the "courage to be" philosophers)
Kierkegaard, Nietzsche, Heidegger,
Marcel, Sarte, Tillich, Buber,
A.H. Maslow, Carl Rogers, Jurgen
Ruesch, William Blatz, Allport,
Watts, and Marie Jahoda.

View Film: " Personality and Emot-

ions". This film may be obtained
through the state film service
order number 8630.

View Film: "Personal Qualities for
Job Success." Order number 2365.

II. A Panel: Selected students will
discuss the terms dependence and
independence.

Role Playing: Set up family sit-
uations in which there are overly
dependent children or other family
members. Set up situations where
individuals submit to unwise peer
pressures.

Classroom Discussion: When to go



UNIT: "TURN 01' WITH PEOPLE

TOPIC: "But to thine own,:elf be tru"

Concept

III. Who Am I?

A. Wh(... Am I Now?

B. Who Am I Becoming?

Suggested Learning Activities

II. Personal Experiences: Le7.-_- class

members share experiences .-pf when
they or people they know resisted
unhealthy pressures to conforrlity
or delinquent i7cts.

Library Project: Have stJents
bring reports to class of people
who were true to themselves, moved
in opposition to Massive pressures
to conform and thereby experienced
self fulfillment and fame.

Audio Visuals to select from:
Filmstrips. "Thinking for Your-
self." 48 frames, 1969. $6.00.

Encyclopedia Britannica, 69D61.
"So You Are Not Just L:i'se Everybody
Else." 40 frames. 196'. $6.00.
Popular Science 6905. "In The
Spring and Other Seasons." 1970.

$10.00. Friendship Press 70A8.
"To Be Somebody." 10 frames. 1969.
$6.00. Popular Science 6905. Tapes.
Carbon Copy (advantages and dis-
advantages of conformity). $3.00
Purdue University Audio Visual
Center. Lafayette, Ind. Attn.
L.D. Miller. "Who's Conforming
Now?" (People or Puppets.)
University of Colorado, National
Tape Repository, Bureau of Audio
Visual Instruction, Denver, Colorado

III. Receive a handout: The student will
receive a handout that includes
definitions of healthy personality
and a summation of descriptions of
healthy personality.

Written Assignment: Utilizing the
handout the student will make a
written report on himself, desr-%7ibe
in this report where he thinks he
is developed mentally awl evaluate
hr me+Itrie he ie



UNIT: "TURN ON" WI7H PEOPLE

TOPIC: "Put to cwnseif b true"

Concept Suggest2i Learning Activities

Take a Test: Le administered n
good personality invently by
the teacher or school counselor.
(The test and written repert can
be compared, the students behavior
and progress objectively observed.
Realistic -'lanning can be accomp-
lished by the student (only i;*
necessary for).

Audio-Visuals to Select From:
Filmstrips. "Developing your
Personality." 1969, $44.00, Har-
court and Brace 69A10. "Alan Minds
His Manners." 48 frames, 1969.,
$6.00, International films 69A61.
"Michael Finds A Better Way."
49 frames, 1969, $6.00, Internat-
ional Films '39A61. Movie. "He
Acts His Age." 1969, Loan, Conn.
St. Dept. Health. 69A25.

Small Group Personality Interaction:
The students will sure their
opinions of each other. Each will
make a list of his positive
attribut es. Each will list a
major problem on which he should
work. If some student will not
admit to a problem the group will
give him one.



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Human Relations

BEHAVIORAL OBJECTIVES:

1. Students will be able to list fi' :e ways in Which
2eople depend on others for survival.

2. Students will state some ways in which a neaceful,
well ordered society exists direct rroportion
to human relations.

3. Students will demonstrate a knowledge of the
American Bill of Rights by listing at least 5
rights granters them.

4. Studen' will demonstrate a knowledge of basic
human rights by describing what they are.

5. Students will identify problems caused by historical
prejudices toward certain minortiy ethnic groups.

6. Students will demonstrate a knowledge of famous
people of minority races and various major religions
by listing the names of some-) of their people.

7. Students will acquaint thehiselves with the basic
beliefs of the major religions of the world.

8. Students will demonstrate their knowledge about
major occupational groups and about status lerels
in American sociaty by listing the groups and telling
about their relative place in society.
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Rslatiens

Concer.t .1ggest uarning

I. Inturdendence of peopJ e
socieuy.

In our society, in cannot
live of ur by bi_msslf.

B. Peole in our society depend
on others for servival.

1. Medicine (doctors,
scientists, etc.)

2. Food
3. Lodging
4. Transportation
5. Services
6. Education

II. Good human relations are essent-
ial in a well-ordered society.

A. The need for defense systems
because of poor human relat-
ions.

B. Wars caused by poor human
relations.

C. Racial troubles caused by
poor human relatiorr7

III. To show a knowledge of the
American Bill cf Rights.

IV. Knowledge and appreciation of
human rights.

A. The right to be treated
equally

I. Discussion: How do services per-
formed by people serve us? Brin;
into account interdependency .7f
different businesses and service;,
defenses, manufacturers, and reserc..
personnel.

Survey: Have stu:l'onts bring in
news articles he s_,],pli-mentud

by one teacher that S-.DW the effect
poor human relations.

II. Survey: The historical facts be-
hind wars and domestic strife.

Discussion: How could these proh-
lems have been avoided thr,,ugh
good human relations?

Film: "The American Constitution"

III. Discussion: How the historical
facts involved lei up to the Bill
of Rights.

Filmstrip: "The American Bill cA:
Rights"

IV. Discussion: How the Bill of Rights
applies to us and how it can be
abused.



1:NIT: "TURN A

T=C: Human :-.elations

Concept Suggested Learning Acti7t;-c

B. The right to equal empicy-
ment

C. The right to prove on,'s
s,.1E on ability and to

be pzejudgea.

V. To know of problems caused by
historical prejudices toward
certain minority ethnhc groups.

A. The Jew

3. The Protestant

C. the American Indian

D. The American Negro

VI. She .,owledge of famous

peopi,1 of other races and relig-
ions, people like:

A. Confucius

B. Brahman

C. Jesus Christ

D. Moses, Rabbis Akiba and
Maimonedes

Discussion: If you r!.:n a business,

do you care w)71ct religion or what

color your emplyees if he can

do the job?

Discussion: Should one co-n :; to on

too basis of tc --ncm he was born or

on what he can accomplish?

V. Discussion: What is prejudice:

Lecture: A bri,_f history of t

halrew people.

Lecture: Historical prejudice
between Protestant and Catholic.

Film: "The American Indian"

Discus ion: The decline of the

American Indian. (Naps and audio-

visual aids will be necessary).

Film: "The American Negro"

Resource Person(s): Indian (-f

Possible) and Negro community lead

to acquaint students with people

of different origins.

VI. Leures, Transparencies, and Fill.

School resourc.:



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Human Relations

Concept Suggested Learning :ctivities

E. Famous Negroes, such as:

1. Frederick Douglass
2. George Washington Carver
3. Booker T. Washington
4. Martin Luther King

F. Famous American Indians

VII. To be acquainted with the basic
beliefs of the major religions
of the world.

A. Christianity - sects

B. Jewish religion - relation-
ship to Christianity and
Muslim religion

C. Muslim

D. Hinduism

E. Buddhism

F. Confucianism

G. Atheism and agnosticism

VIII. Know of major occupational group:

A. Professional people in such
fields as:

1. Medicine
2. Law
3. Teaching
4. Science

B. Businessmen

C. Salesmen

VII. Film: Major religions of the . world

Resource Persons: Have a rabbi, a
protestant minister, and a Catholic
priest present their different
beliefs to the students and discuss
them. Should not be an attempt
to convert students to any one
set of beliefs.

Discuss: Basic differences in
religion and basic differences
existing in people of different
faiths.

.VIII. Present: Different occupational
levies

Resource Persons: On different
days have one representative from
each group speak to the class and
answer questions.

Discuss: These points:

1. The need for people to fill
all types of jobs.

2. The theory of supply and demand

4416 making value.



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Human Relations

Concept Suggested Learning P,ctivities

D. Skilled laborers, 3. The services rendered by
people of different occupations

1. Brick mason
2. Carpenter
3. Painter
4. Machinist
5. Mechanic
6. Surveyor
7. Cook
8. Policeman
9. Plumber

10. Others

E. Semi-skilled laborers

1. Pipe layer
2. Clerk
3. Cab drivers
4. Others

F. Laborers

1. City maintance
2. Garbage collectors
3: Others



UNIT: "TURN Oil" WITH PEOPLE

TOPIC: Marriage and 7amily

BEHAVIORAL OBJECTIVES:

1. Each student will he able to identify factors
that help to make a marriage successful.

2. Each student will form in his mind the essentials of
a good home environment and will be able to express
these written or orally to the group.

3. Each student will be able to identify the different
family roles and the res7onsibilities of each family
members.

44118



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Marriage and Family

Concept

Success in marriage depends on
the maturity of the couple.
Each partner should be able
to demonstrate warmth, affection,
concern and friendliness to
the other.

II. Age, education, family backgrounc
money and religion are important
in the marriage and family relat-
ionship

III. A successful marriage requires
as much hard work as a success-
ful business. Marriage and
family responsibilities require
much preparation

IV. In the home each person has many
responsibilities to the other
family members.

a) Respect for the other's idea
)) Right to privacy
c) Roles of parents in rearing

children
d) Roles of children

-r

Suggested Learning Activities

Group Guidance

a) Have students list factors that
demonstrate a person's maturity.

, II. Talk about the effect of factors
in concept 2 to a happy marriage

III. Answer questions in small group
work such as:

1) Why should every girl prepare
herself to earn money?

2) How important are in-laws in
marriage?

3) Is marriage a 50-50 pr_opositiont
a 75-25 proposition? or a
90-10 proposition?

IV. Discuss in groups the responsibiliti
of each family member. Try to
guide groups to see how important
it is for family members to be
agreeable and work together. Emph-
asize the point of being open-
minded. Distinguish between fight-
ing and arguing.

Role Playing: Divide the group
into small groups of 2, 3 or 4 and
assign each member a family role.
Give each group a family problem
to solve and have them act out the
successful solution.



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Home Relationship

BEHAVIORAL OBJECTIVES:

1. The students will be able to i'entify at least seven
points of good home environment.

2. The students will be able to name at least five
reasons why a good home relationship is important
for the child.

3. After group discussion the students will be able to
list responsibilities of the child to the home.
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UNIT: "Tua:: .):;" WITS PEOPLE

TOPIC: Home Relationship

Concept Suggested Learning Activities

I. Rules for Good flame Environment

A. Each person must learn to
give and take

B. Respect for each other

C. Affection for one another

D. Share home responsibility

E. Share in care of home

F. Parents must share respons-
ibility for chld's education

G. Parents must share respons-
ibility for child's welfare

H. Help with physical develop-
ment of child

I. Give guidance through adole-
scent period

J. All members must show mutual
respect love, kindness, and
appreciation for each other

II. Importance of Good Home Relation-
ship

A. Child feels loved

B. Child feels gecuro

C. Provides basic biological
needs:

1. food
2. clothing
3. shelter

D. Child needs to feel he is
a responsible and important
m nrnhrr- nF 4-1,P F =,rn1%,

I. Group Cu:Iance and DiSCSion: To
talk about and evaluate each of
those rules and try to name ans
write as many as can

Show Film: "Heredity and Family
Environment." McGraw-Hill Book
Co., Inc.

II. Group Discussion: Have students
discuss importance of good home
relationship to child

Show Film: "Emotional Maturity"
McGraw-Bill Book Co., Inc.



"TURN ON" WITH PLO.=

TOPIC: Home Relationsnip

Concept Suggested Learning Practices

E. Better equip him to face
adulthood

III. Child's Responsibilities to the
Home

A. Respect and obey parents

B. Perform duties around the
home

C. Appreciation and respect
for all members of family

D. Help with care of home

E. Respect the ideas and
decisions of parents con-
cerning his welfare

III. Group Discussion: Have students
discuss the child's responsibilitiu
to the home

Role Playing: Have students practic
s,ne of the different hone situation.
and ha7e them evaluate each oth:!1:
and give their own ideas as to the
problem solved.
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UNIT: "TURN ON" WITH PEODLE

TOPIC: School Relationships

BEHAVIORAL OBJECTIVES:

1. The student will be able to identify the characteristics
of a well behaved stuf,.ent.

2. The student will be able to Identify his personal
behavior problem, if any, al,d change his behavior to a
pattern that is acceptable to his coordinator and
his peers.

3. The student will be able to identify the traits of
a good group member.



"TURN 0-1,1" WITH PECI=LE

TOPIC: School Belationshil:s

Concept Suggested Learning Pii7e1:1::es

I. How to get along with teachers

A. Have a positive attitude

B. Behavior should be accept-
able to school standards

C. Always he courteous

D. Cooperate by doing what is
requested

E. Exercise patience in dealing
with teachers

F. Know sometring about your
teacher

I. Bulletin Board: Have students to
interview team teachers for CVAL.
Find out things the teachers like
to do with their leis,are time. Make
action pictures of the teachers
Display all information and picture
on bulletin boards. In interview
students should include:

424

I. Where do you call home?
2. Married or single
3. Number and ages of children
4. Schools attended
S. What activities did you partic-

ipate in in school?
6. What was your favorite sublct

in school:
7. What is your favorize pastime?

food? type of movie -? T.V.
program ?, Book?, Sport?, Color?

8. What is your pet peeve?
9. Why did you become a teacher?

Role Playing: Divide the class into
two groups, The groups will plan
and Present a skit showing the
right and wrong way to behave in a
classroom.

Role Playing: Have the two groups
dramatize how the moods of pupils
affect teachers.

Rap Sessions: The class will be
divided into four groups. Each
group will be responsible for a
discussion on the topics listed.
Conclusions will be illustrated
and placed in the classroom.



'TURN ON" WITH PV'DPT7--

":chool Relationsnips

ConceT:t

II. How to get along with classmates

A. Use a patience attitude in
your association with peers.

B. Behavior should be acceptable
to peer group.

C. Always be courteous.

D. Be cooperative in group and
play activities.

E. Respect the opinions and
ideas of others.

F. Learn something about your
classmates.

4425

Su=gestod Learninc '-tivities

The to Tics are:

1. How can you cooperates -ith your
teacers so that it wi_l be
easier for all to lear:

2. The children and the teacher,
not a beautiful buil::ing and
fine equipment make it easy
to learn.

3. How strict should your tachr
be?

4. Who should be responsible or

good discipline in the cla::3-
room, the teach,r or the stur-h:.

Filmstrip: Show filmstrip "rdffer-
eht may be Nice" Eye Gate.

Filmstrip: Show filmstrip "WorkIng
Together". Educational Filmstrips.

Discussion: Discuss selected topic:i
from thane books:

1. Jackson, J. Guide to winning
Friends and Popularit7.

2. Sterling, C. How to be a
Successful Teenager.

3. Strain, F. Teen Days.

Rap Session: Students will engage
in group discussions to find out
things about each other--their
likes and dislikes.

Discussion: Students will be asked
to discuss and draw conclusions from
the following situation: Joe
Davis is a new boy in class. Ho
is very quiet. The class has
nr(vAnivpri a q00i,1 -1"1-



12:IT: "TURN ON WITH PECPLL

TOTI2: Sch3c1 Relations iTs

Concept

III. Know characteristics need to be
a good group member

A. Learn to be a foilower as
well as a leader.

B. Be able to reset opinions
and ideas that are different
from yours.

C. Be cooperative and courteous.

/7 Lt

Sug:Tested Learning ---Ivlties

1)iscus=.ion: 2.;ivide class into
rrou s. As the class to se1,2ct
topics for group discussion. show
how topic can help one to
fr._2.nds. Display results in class-

1. a smile and a hello
2. a sL.11:.,e of humor

3. giving-not-taking
4. unselfishn,:,ss
5. skill in some sport or school

acti7ity
6. havi.-_j a hobby

III. 5(. =1f -Teat: Tell children to be a.
good member of a group, certain
cftiracteristics are necessary.
them list the necessary char.-.1te-
istics, make a se:f-evaluaticn check
list and rate themselves.

6

Rap Session: Topic for discussion:
Some students think that only the
elected officers of a class are
im' :ortant. Can you think of ways
in which you are important to a
group even if you are not an elected
offioer?



"Tri77 ON" WITF PEOPLE

Community Relationshin

BEHPVIORAL Oh-sJECTIVES:

1. The student will be oble to identify many of the
social agencies of h1 cor:Tunity.

2. The child will become al:mre of his responsibility as
a citizen by narticipat .i.np. in community activities.

3. The child will be able to identify some function of
each agency in his community.



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Community Relationships

Concept

It F

Suggested Learning Activities

I. The schools is a basic community
organization.

A. Provides intellectual growth

B. Provides social growth

C. Aids in physical development

D. Provides for good sportman-
ship.

II. Importance of Ministerial
Associations

A. Provides spiritual growth
and aids in establishing
values.

B. Provides cultural enrichment.

C. Helps needy persons.

D. Protects citizens and their
rights.

I. Panel Discussion: Have some former
students come to school and discuss
how the school has helped them in
their community relationship.

Show Filmstrip: "Living Together
in Your Community" Allyn & bacon.

Interview: Have students interview
all school physical education and
county recreational personnel for
their roles in physical development
cf the individual.

Rap Sessions: Let students attend
some sport event. Have them discuss
ways in which good sportmanship was
displayed., From "rap session" draw
conclusions of what makes a person
a good sport.

II. Trip: Ask students to attend a
church and participate in sunday
school and morning worship services.

Invite a musical or other cultural
group to school to perform for the
students.

Discussion: Invite leaders from
P.T.A., Lions Club and other Civic
Clubs to discuss their programs
and how they help in making a
better community.

Project: Ask students to help in
civic projects such as broom sales.

Filmstrip: Show filmstrip "Commun-
ity Services". Encyclopedia Briti-
canna.



UNIT: "TURN ON" WITH PEOPLE

TOPIC: Community Relationship

)1r

Concept Suggested Learning Activities

III. How to select the correct
agency for assistance?

A. Know the name of the agency

B. Know what type of service the
agency performs

Observation: Ask some of the county
agencies to permit pupils to observe
them for a couple of houts on a
given day.

Discussion: Invite respresentatives
from county and state agencies into
the school to discuss their programs
and ways in which students can help
in their endeavors. Ask them to
bring free material for the students.

III. Group Assignments: Students will
be divided into groups and each
group will be named as an agency.
When persons representing agencies
come to class for presentations,
the group representing the agency
will. be responsible for listing
the functions of that agency. Each
group will then act as the agency
with pupils in class serving as
citizens seeking help.

Class Activity: Functions of
agencies will be listed by the
teacher. Students will identify
the agency with which performs
the function listed.

Discussion: Students will discuss
the free material brought to class
by the representatives of the
agencies. Forms and/or applicat-
ions will be completed by the
students and discussed.
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UNIT: A MORE ATTRACTIVE YOU

TOPICS:

I. Personal Appearance

II. Cleanliness

III. Care of the Skin

IV. Care of the Eyes

V. Using the Body Effectively

VI. Oral Hygiene

VII. Periodic Physical Examinations



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Personal Appeanntyjc-
___

BEHAVIORAL OBJECTIVES:

1. The student will list three reasons why personal
appearance is important.

2. The student will be at' '.e to name four qualities
depicting good pEirsonal appearance.

3. The student will name and discuss four factors in
proper selection of clothing.



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Personal Appearance

Concept

I. Reasons for personal appear-
ance being important:

A. Others judge by appear-
ance

B. It gives one a feeling
of personal pride and
satisfaction.

C. Personal appearance can
influence job opportun-
ities.

D. Personal appearance can
affect one's popularity.

II. Qualities depicting good
personal appearance.

A. Cleanliness

B. Neatness

C. Being well-groomed

D. Appropriateness of dress.

..
Suggested Learning Activities

I. Panel Discussion:

II.

Should a person be judged by
his personal appearance?

Buzz Sessions:

Should a person's popularity
be based on his personal
appearance?

Class Discussion:

Name and discuss groups in the
news today who are stereo-
typed because of their manner
of dress and personal appear-
ance in general.

Group Activity:

A. Divide class into small
groups. Let each group
write a checklist for good
personal appearance.

B. Form one group to compile
all lists from groups into
one effective checklist.
Hand out copies to class.

Class Activity:

Let one student stand in
front of class and then
retire to the hall. Then
ask classmates to describe
this person as to height,
weight and clothes. This
may lead to discussion of
personal appearance through
"Someone is always obser-
ving you."
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Personal AI -arance

Concept Suggested Learning Activities

III. Factors to consider in III. Guest speakers:
choosing clothes:

A. Merle Norman represen-
A. Size - weight tative

B. Height

C. Figure proportions

D. Complexion

E. Bone structure

F. Posture

B. Male hair stylist

C. Beautician

D. Salesman from a men's
store

Class Activity:

Hand out weight charts and
let each student figure out
his or her ideal weight.

Hand out calorie charts and
discuss foods and their cal-
oric content.

Invite modeling students to
give lessons in how to sit,
stand and walk.

Provide pattern magazines
and men's style magazines
and let students discuss
current styles and appropri-
ateness to individual body
structures.

4433

Role Playing:

Have a student go into a
store and attempt to buy a
garment not suited to him.
Have a sales person tact-
fully change his mind.



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Cleanliness

BEHAVIORAL OBJECTIVES:

1. Students will be able to explain three reasons why
personal cleanliness is important.

2. Students will be able to list six rules for personal
hygiene.
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Cleanliness

Concept

I. Reasons to be clean

A. Good health
B. Make friends
C. Get dates
D. Get job
E. Good appearance
F. Morale boost

Suggested Learning Activit:kes

I. Role Play: Applying for a job
looking extremely untidy. Boss
explains why he cannot hire
you.

II. Rules for personal clean- II.

liness

A. Bathe frequently
B. Use deodorant
C. Keep clothes clean
D. Wash hair weeKly
E. Brush teeth
F. Manicures
G. Pedicures
H. Wash hands before meals
I. Wear clean underwear

and socks daily

T.V. Skit: In groups of fours,
write commercial for T.V. per-
taining to personal hygiene
and present to class.

Role Play: Two girls discuss
a new boy in school and how
someone needs to tell him
about personal hygiene.

Discuss: Good health and
cleanliness.

Group Discussion: Make up a
checklist for personal clean-
liness.

Bulletin Board: Collect pic-
tures on cleanliness.

Film: "A More Attractive
You - Knox Gelatin
"Good Grooming for Boys" -
McGraw -Hill
"Good Grooming for Girls" -
Coronet Films.

Activities: Practice manicures
on each other.

Discussions: Germs from dirt.

Project: Bring in clothing
labels and discuss care.
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UNIT: A MORE ATTRACTIVE YOU

TOP::: Care of the Skin

BEHAVIOR'-.L OBJECTIVES:

1. The class member will be able to write and identify
two powerful enemies of the body, aFainst which the
skin acts as a first line of defense.

2. The individual will be able to list and identify
at least three chief functions of the "Bark of the
Body", SKIN.

3. The pupil should be able to recognize and understnad
at least two factors found in healthy boys and girls.

4. The individual could become able to recognize, understand
and recall two fundamental reasons for baths.

5. The girls will become aware that there is usually no
IMPORTANT difference, aside from appearance, odor and
package between expensive and inexpensive cosmetics.



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Care of the Skin

Concept

I. Valms r-f the skin as body
armor protection

A. Dii-t

B. Bacteria

II. The skin is a very, very
important organ of the
body. It performs five
fundamental functions:

A. Regulate body tempera-
ture

B. Protect underlying
structures from injury
and bacteria
3erve as organ of touch
Help throw, off body
waste

E. Has powers of absorp-
tion

C.
D.

III. Attractive boys and girls
have healthy skin and
healthy skin is dependent
on:

A. piell-nourished body

B. 'Vigorous physical
axercise

C. Cleanliness

4437

Suggested Learning Activities

I. Panel Discussion: Class mem-
bers discuss what happens
when one has (1)crack in skin
(2)splinter in finger or (3)
sore in the mouth.

II.

III.

Visiting Lecturer: Secure a
local physician or qualified
R.N. to talk to the class
about care and treatment of
so-called minor skin scratches,
rashes, acne, etc.

Show Film: "The Human Skin,"
Bray Studios, Inc., New York,
New York.

Let Class Members: List at
least five examples of com-
mon sense in selecting
clothes to aid the skin in
two or more of its functions.

Scrap Book: Have class mem-
bers secure pictures and paste
in book 3 vigorous games good
for ages 8 to 88.

Visiting Speaker: Have a
local dry cleaning and/or
laundryman talk to the class
about "Clean Clothes."

Show Film: "The Wonderful
World of You"(sound, 14min.,
color) Cleveland Health Mus-
eum, 1960.

Let Individuals: List 10
foods that are satisfactory
for growth and development.



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Care of the Skin

Concept

IV. Frequent baths do good for IV.
humans as follows:

A. Remove dirt and odor

B. Stimulate and soothe
the nervous system

C. Improve the tone of the
skin

V. Cosmetics cannot take the
place of good healthy skin.
However, females talk abou
and buy cosmetics as freel
as they do candy, ice
cream and food.

A. With conservative use
and when carefully applied,
they usually cause no harm.

B. Shiny noses will look
more pleasant with powder.

C. Allergies may occur to
any one of the cosmetics,
whether it be powder,
cream, or nail polish.

D. Occasionally a partic-
ular brand of nail polish
or remover may cause
inflamed eyes, headache,
and a rash on the face.

Gcs

Suggested Learning Activities

Take Baths: Arrange for the
girls'and boys' physical ed.
teachers to supervise the
taking of a hot soapy shower,
followed by a cold bath, the
water below 70°.

Shower vs. Tub: After a very
brief discourse on baths from
Romans to today, have class
members list things for a tub
bath and against the tub; list
things for and against the
shower. Note how many may
think of taking first a tub
bath, soaking, and then a
shower.

V. Have a Committee of 3 to 5
Class Members: Make a study
and report back to the class
on the following:
A. Food and Drug Administra-
tion's attempts to control
exaggerated claims for things
like "Skin Food," and "Nour-
ishing Creams,"
B. The American Medical Asso-
ciation and its report on
"Royal Jelly."

Show Film: "Making the Most
of Your Face"(sound, 11 min.,
color), Coronet, 1958.

Lecture: Give historical
background of the efforts of
females to make themselves
more alluring, from Tutank-
hamen through Cleopatra and
Jezebel to Liz Taylor.



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Care of the Eyes

BEHAVIORAL OBJECTIVES:

1. The student will be able to list six rules for the
care of the eyes.

2. The student will be able to name five parts of the
eye and identify them on a model.

3. The student will discuss two types of eye specialist.

4. The student will be able to list three ways the
eyes are protected.
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Care of the Eyes

Concept

I. Rules for the care of the I.
eyes

A. Correct lighting to
read

B. Light in room for
watching T.V.

C. Avoid too much close
work without rest per-
iods.

D. Have yearly check-up.
E. Wear prescribed glasse
F. Hold book 18" from

eyes to read.
G. See doctor if eye is

injured.

II. Parts of the eye

A. Retina
B. Iris
C. Pupil
D. Cornea
E. Optic nerve

III. Eye specialist

A. Optometrist
E. Optician
C. Opthalmologist

IV. Protection of the eye

A. Tear ducts
B. Eyelids
C. Eyelashes
D. Eyebrows

Suggested Learning Activities

Group Discussion: Let stu-
dents read available material
on eyes, then draw up list of
rules for eye care in class.

Rola Play: Pretend some stu-
dents are blind. Blindfold.
Enter room. Find seat. Lis-
ten and identify sounds. Dis-
cuss problems.

Pamphlets: Many available
from local doctors.

Study and Discuss Model of
an eye.

Diagram and Label: Individual
drawings of eye identifying
parts.

III. Dictionary: Look up and de-
fine optometrist, optician,
opthalmologist.

Resource Speaker: Optometrist

IV. Transparency: Cartoons on
eye protectors.
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Usin the Rod Effectively

BEHAVIORAL OBJECTIVES:

1. The student will be able to demonstrate the proper
way to stand, sit, and walk.

2. The student will be able to list four ways to correct
improper posture.



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Using the Body Effectively

Concept Suggested Learning Activities

I. Good posture and how it is
secured

A. Proper standing posi-
tion

B. Proper walking position

C. Proper sitting position

D. Proper stooping posi-
tion

E. Proper sleeping posi-
tion

II. Correcting postural faults

A. Seek advice from ortho-
pedic surgeon.

B. Necessary and proper
exercises

C. Corrective surgery or
massage

D. Individual endeavors to
correct posture

E. Regular physical exam-
ination

I.

II.

4 1-12

Interview: Invite a competent
nurse or physical education
specialist to talk to stu-
dents on how to improve pos-
ture.

Show Film:
Posture."

"Improving Your

Role Playing: Permit the
students to demonstrate proper
and improper posture.

Project: Prepare a bulletin
board, "Posture on Parade"
whici& whows good and bad
posture.

Interview: Invite a competent
orthopedic surgeon to visit
the class to give ideas and
suggestions on how to correct
improper posture.

Exercises: Permit students to
take part in physical exer-
cises that help build good
posture.

Group Discussion: Have pupils
discuss how good posture con-
tributes to attractiveness,
good health, and a sense of
well-being.
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Oral Hygiene

BEHAVIORAL OBJECTIVES:

1. The student will be able to list three parts of a
tooth.

2. The student will be able
and spell them correctly.

to name four types of teeth,

3. The student will be able
of the permanent teeth.

to explain three functions

4. The student will be able
in combating tooth decay.

to list three foods to avoid

5. The student will be able to demonstrate the proper
way of brushing the teeth.
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Oral Hygiene

Concept Suggested Learning Activities

I. Anatomy of a tooth

A. Crown

B. Neck

C. Root

D. Tissues

1. Enamel

2. Dentin

3. Pulp

4. Cementum

II. Types of teeth

A. Central incisors(4)

B. Lateral incisors(4)

C. Cuspids(4)

D. Bicuspids(8)

I. Demonstration: Use model of
a tooth so that students can
explore its various parts.

Class Participation: Draw and
label a tooth in class.

Show Film: "What Do We Know
About Teeth?"(16mm, American
Dental Association).

II. Group Discussion: Help stu-
dents learn the names and
locations of the teeth by
having ten students form a
semi-circle representing the
teeth. Point to each student
and have him give his tooth
name and location.

Class Demonstration: HaveE. ,Molars(8 -12) each student count his teeth
by looking into a hand mirror.

Show Film: "The Teeth(Develop-
ment and. Care)" (16mm,
Encyclopedia Britannica Edu-
cational Corporation.)
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Oral Hygiene

Concept
I Suggested Learning Activities

III. Functions of teeth

A. Deciduous teeth

1. Chew food

2. To help afford
clear speech

3. To maintain space
for permanent
teeth

B. Permanent teeth

1. Clew food

2. To help afford
clear speech

3. Maintain proper
facial support

III. Class Participation: Demon-
strate with tongue-twister
sequences of words.

4. Improve personal
appearance

TV. Diet and dental health IV.

A. Nutrition(Four food
groups)

B. Name foods to avoid

C. List foods good to eat
following sack lunches,
picnics, and snacks.

Project: Collect pictures of
people with pretty teeth and
discuss the importance of a
pleasant smile.

Class Exercise: Draw pictures
of people with missing,
decayed, or crooked teeth.
Also draw a picture of a smi-
ling face.

Proper Food Chart: Make
individual charts or a pin-up
display of healthy snack
foods using magazine pictures
of crunchy, fresh fruits ane
vegetables, milk, or juices.

Resource Speaker: Have food
specialist prepare chart for
discussion.

Demonstration: Demonstrate
the benefits of a cleansing
food by cutting through an
apple with a knife, then cut-
ting through a marshmallow.
Compare the clean and sticky



UNIT: A MORE ATTRACTIVE YOU

TOPIC: Oral lic,'iene

Concept Suggested Learning Activities

V. Diseases of the teeth

A. Dental caries--caused
by bacterial reaction
upon carbohydrates and
residue on teeth

B. Prevention and control
of caries

1. Proper brushing of
teeth

a. Immediately
after eating

b. Brush down on
uppers

c. Brush up on
lowers

2. Cut down on sugar
foods

3. Fluoridation of
community water
supply

4. Regular dental
examination and
care

knives and point out that
sweet, sticky 'pods cling to
teeth just as a marshmallow
clings to the knife, while
self-cleansing foods, like the
apple, leave the teeth clean.

V. Class Participation: Demon-
strate the recommended method
of toothbrushing; have one or
.ore students demonstrate.
Discuss what to do if brushiag
teeth is not possible after
eating.

Role Playing: Act out a visit
to the dentist. Students c-In
take the roles of dentist,
dental assistant, patient, oz
patient's mother. The patient
and the mother can ask ques-
tions, and the dentist can
explain good home dental ca..e.

Project: Health practice
charts will be maintained by
each student such as tooth-
brushing and regular visits
to the dentist.
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Periodic Physical Examinatfons

BEHAVIORAL OBJECTIVES:

yi

1. The student will be able to determine and be able to
list the purposes and importance of periodic physical
examinations.

2. To be able to compare and contrast physical examinations.

3. The student will be able to list practical needs for
periodic physical examinations.
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UNIT: A MORE ATTRACTIVE YOU

TOPIC: Periodic Physical Examinations

Concept Suggested Learning ,activities

I. Purposes of periodic phy-
sical eY.aminations

A. Determining health as
to good or poor

B. Finding possible trou-
ble points

C. An aid to continuous
good health

II. Types of physical examina-
tions

A. Observe use

B. Compare like tests

C. Determine most useful
exams for personal
cases

1. Lecture: "Getting Acquainted
with Terms"

Speaker: County Health
Nurse

Class Discussion: Students
discuss points of clarity as
well as points that need
clarifying.

II. Show and Demonstrate:
A. Vision tests
Snellen test
Plus sphere test
Cover test
Color vision test
B. Hearing tests
Puretone audiometer
Phonograph audiometer
C. Growth and development
Growth charts for periodic
check of heights and weights
D. Tuberculosis tests
Mantoux test
Tine or Heaf test
Patch test
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A T?ORE ATTRACTIVE YOU

TOPIC; Peri3:?.ic Physical Examinations

Concept Sested Learning Activities

III. Practical needs for perio-
dic health examinations

A. Employers' needs for
er,)lovee health exams

D. Insurance companies'
needs for health exams

C. Personal needs for
health exams

III. Spec,kers: Plant n'anaaer of
local company or local insur-
ance agent.

Discussion: "Group look at
peric5ic r,hysical examina-
tions.

Role Pla,,7ing..: Opportunity
for students to play employer
and er,7loyee in sittions
where pl'ysioal examinz-,tions
are required but are misun-
derstood by the employees.
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UNIT: TURN OFF TO TURN IN ON LIFE

TOPICS:

I. Drugs and Their Proper Use

II. Understanding Drug Abuse

III. Society, Why the Masses Care

IV. The Most Commonly Atinsed Drugs

V. Marihuana--A Drug With A Questionable Reputation

VI. The Chief--Power Without ControlLSD

VII. Red Devils Speed Down Rainbows
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UNIT OTT TO TUNE IN ON LIFE

Dru..4s and Their Proper Use

CONC:TT

I. luring the last twenty to twenty-
five years, have observed
the develcpr of many new drugs.

II. Most drugs have many different
effects and/or side effects on
most people.

:I:. Any substance which is taken into
the human body by any means then
enters into the complex physiolo-
gical functions which regulate
the activities necessary for life.

4451

,
SUGGESTED LEAPNING ACTIVITIT'S

1. Have the students study the various
uses of drugs such as headache
remedies, sleeping pills, pep pills,
diet pills, pain pills, etc.

2. Hz-ye the students discuss the
decrease in many diseases as the
result of such antibiotics as
tranquilizers, anthistamines,
sulfur drugs, diuretics.

. Have students discuss how and why
these developments have been of
significance to all mankind.

4. Have available from the food and
drug administra-tion any literature
and transparencies pertaining to
drug use and abuse.

. Discuss how TV promotes over the
counter sale of drugs.

. Have a group of students research
out nonprescriptive drugs sold over
the counter and used in drug abuse.

. Appoint groups of students to pre-
pare diagrams of different systems
of the body. Then present to the
class how different drugs pass
through the body.

8. Have students prepare a bulletin
board displaying drug advertisements.



TURN OFF TO TUNE le:: ON =1T7

TOPIC: Understanding Dru7, Abuse

CONCEPT

I. The overdose or excessive use of
drugs is called drug abuse.

SUGGLTTED LEARNING ACTIVITIES

1. Discuss why people use drugs as
crutthes instead of acing the
prcblems of Ife and then trying to
find a solution for them.

2. Discuss the following statement.
"Drug abuse is a manifestation of
personal inadequacy to deal with
various facets of life."

3. Discuss the attributes and the
characte-istics of the ADEQUATE
PERSON.



TURN LT TC 1-12:: IN ON L=FE

TOPIC: Society, Why the !-asses Care

CONCEPT E722G:STED LEARNING ACT_VITIES

The illegal use of drugs is of 1. Discuss "Drug Dependence."
great concern to our society.

. Discuss with the class "How drug
dependence often leads to crime."

. Have consultants from the juvenile
authority visit your class and
discuss the L;ove topics or any
other topi of interest.

4. Discuss "Drug abuse exists at all
social levels."

5. Assign tc an individual or ^rcup
of students the following tcpiz,
"Drug abuse and Emotional Illness."
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UNIT: TirizN OFF TO TUNE IN ON LIFE

TOPIC: The Most Commonly Abused Drugs

CONCEPT SUGGESTED LEARNING ACTIVITIES

I. There are several categories of
drug abuse.

II. The most commonly abused drugs are
as follows: amphetamines,
barbiturates, mariuuana, LSD, and
the narcotics.

4454

1. Define and discuss depressants and
the effects which they have on the
human body.

2. Discuss the effects of barbiturates
and narcotics on the human body.

3. Show films on marihuana or LSD and
discuss the difference between
physical and psychological
dependency.

4. Have a committee of students inform
the class about withdrawal symptoms,
tolerance to drugs, and emotional
addiction.

5. Discuss how marihuana can lead to
the use of more dangerous drugs.



TOPIC: Marihuana -- A Drug with a Questionable Reputation

CONCEPT SUGGESTED LEARNING ACTIVITIES

I. The marihuana user may inflict
harm on himself as well as others.

II. Marihuana is a by-product derived
from plants which are grown in all
parts of the world.

III. Those individuals who use mari-
huana intice others into using it
by saying it is nonaddictive.
Whereas, actually marihuana can
develop serious cases of drug
dependence.

4155

1. Have a group of students discuss the
following statement, "The individual
on marihuana feels little if any
pain."

2. Use a question box concerning mari-
huana for your students. Have a
committee answer them.

3. Have a committee plan and prepare a
bulletin board to illustrate how
marihuana effects the human body.

4. Assign class reading of periodicals
dealing with drug dependency.

5. Have a law enforcement person visit
your class and discuss this topic
and answer questions.

6. During class have each student write
a short paper on some phase of drug
abuse.

7. Have groups responsible for reporting
to the class on such topics as to
how is marihuana grown and marketind,
what are the major uses, and which
countries use the most.

8. Discuss the following topic, "Is
Marihuana Addicting?"



UNIT: TURN OFF TO TUNE IN ON LIFE

TOPIC: The Chief -- Power Without Control-- LSD

CONCEPT SUGGESTED LEARNING ACTIVITIES

I. LSD is one of the most powerful 1. Review physical and psychological

drugs known to mankind. dependency.

II. The use of LSD causes many adverse 2. Study federal drug abuse laws with

side effects. the aid of a consultant.

3. Use atudent wuestion box to aid in
abtaining questions about this topic.

4. Have a group of students collect
information about the percentage of
young people who are experimenting
with LSD.

5. Have a consultant discuss with the
group how LSD effects the human body.

6. Have students obtain information on
the acute and chronic effects of
LSD and then report their finding
to the class.

7. Discuss why drug abusers refer to
LSD as a "mind expander" or
"consciousness expander."
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UNIT: TURN OFF TO TUNE IN ON LIFE

TOPIC: Red Devils Speed Down Rainbows (Barbiturates & Amphetamines)

I. Barbiturates are sedative-type
drugs commonly used in medicine.

II. Amphetamines are drugs which
increase the activity of the
central nervous system.

SUGGESTED LEARNING ACTIVITIES

1. Discuss the uses of barbiturates in
the medical profession. This might
call for the use of a consultant.

. Discuss with the class "Why drug
abusers call barbiturates Downers."
Continue this discussiOn,

3. Have a panel of students discuss
with the class reasons for the
increased use of amphetamines,
tranquilizers, and barbiturates.

4. Show the film SPEED SCENE.

5. During a brainstorming discussion
discuss thy we use stimulates, who
abuses amphetamines, and why these
drugs are abused.



75

UNIT: GETTING THE WORD

TOPICS:

I. Gestures and Expressions

II. Writing

III. Telephone Techniques

IV. Mass Media



UNIT: GETTING THE WORD

TOPIC: Gestures and Expressions

1. The student will be able to role play a definite role
as a member of a group.

2. The student will be able to read or give from memory
a two minute talk without using nervous mannerisms.

3. The student will he able to make facial expressions
and gestures to express given emotions or feelings.

U. The student will be able to read the following
sentence to illustrate different meanings by emphasizing
a different word each time he reads it: "John said
Walter hit Sammy."

5. The student will be able to interpret a person's
actions or movements through his knowledge of a
facial expression and gesture.
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UNIT: GETTING THE WORD

TOPIC: Gestures and Expressions

77

CONCEPT

I. A group if a number of interacting
individuals.

A. A member of a group shows his
feelings with facial
expressions and gestures.

B. A member of a group can deter-
mine how the others think and
how they feel.

II. "Actions speak louder than
words."

A. What you do may be louder
than what you say.

B. Speaking with facial ex-
pressions and gestures
is natural.

C. Speaking without facial
expressions and gestures
is not natural.

SUGGESTED LEARNING ACTIVITIES

I. Divide the class into groups of six
members each. Give each one a slip
of paper telling him how he is to
react to the question before the
group. He must portray this as a
member of the group.

After the group discussion, let each
one tell what orlow he felt the other
group members felt about the question.

As the group discusses a question,
let each one 1st the facial ex-
pressions or gestures he noticed by
the other members.

Let the group members not involved
in the discussion list facial ex-
pressions or gestures of the ones
in the discussion.

II. Ask the English teacher or speech
teacher to present a speech, first
using facial expresssions and
gestures, and -hen without them.
Let students react to each method of

presentations.

Ask students to watch TV shows with
the sound turnedcff. Let them
"share" the way they could or could
not follow them.

Ask the English or speech
teacher to.give a short talk
using nervous mannerisms. Then
let students list as many dif-
ferent ones as they can and
then tell why they detract from
the meaning of the talk.



UNIT: GETTING THE WORD

TOPIC: Gestures and Expressions

78

Concept Suggested Learning Activities

III. "You Don't Say:"

A. Everyday expressions

B. Facial-expressions

C. Gestures

IV. ''Who did what:"

A. Emphasis on words
causes different mean-
ings.

B. The speaker controls
the meaning of what he
says.

C. The listener can mis-
understand what he
hears.

III. Ask students to list all the
everyday expressions they
can think of. (Ex. "how about
that:")

Collect several pictures of
people with expressions and
ask students to tell what the
pictures might be saying.

Use a cartoon from which the
title has been cut to create
a contest. After each stu-
dent has given a likely cap-
tion, tell them what the
original caption was.

Collect a list of facial ex-
pressions and gestures(the
speech teacher is a good
source) and then as you show
or do each one, let the stu-
dents tell what each one
means.

IV. Use a sentence such as "John
said Walter hit Sammy" to
show that we can change the
meaning of a sentence.

Create a hypothetical situ-
ation and then ask students
to write a sentence telling
who did what." Then, show

meaning changes with empha-
sis on different words.



UNIT: GETTING THE WORD

7Q

TOPIC: Gestures and Expressions

Concept

fm

Suggested Learning Activities

V. "A picture is worth a
thousand words."

A. What do you see?

B. First impressions are
often wrong.

C. First impressions are
often lasting.

4416 z

V. Act out comic situations
which show people doing funny
things under what should be
serious situations.

Share with the class what you
have read or what you know
about the use of "body lan-
guage."

Practice situations without
the actual materials or things
needed to show that we have
mental pictures of what people
do or don't do.

Let the class divide into
groups. Then each group will
select a member to act out a
situation they have created
to show that first impressions
may be wrong. (It may involve
sitting, walking, staring, or
any other mannerism that car-
ries a stereotyped character
wtih it.)
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UNIT: GETTING THE WORD

TOPIC: Writing

BEHAVIORAL OBJECTIVES:

1. The student will be able to identify and name
important uses of writing in his daily life.

orally

2. The student will be able to write letters and
out forms in an efficient legible manner.

fill

3. The student will be able to take notes at the
of 50 words per minute.

rate
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UNIT: GETTING THE WORD

TOPIC: Writing

Concept Suggested Learning Activities

I. Importance of writing

A. Taking notes

B. Filling out forms

C. Writing letters

D. Recording events

II. Writing legibly

A. Application blanks

B. Order blanks

C. C.V.A.E. reports and
forms

D. Letters

III. Speed in note taking

I. Class Discussion on what
this world would be like if
no one could write.

II. Handout-two types of written
reports, one neatly done and
one sloppily done. Allow the
students to decide which one
is best and why.

Handout forms for students to
fill out.

Resource Person: Have a per-
sonnel manager come in(may
serve more purposes than this)
and relate how employer first
sees an applicant through his
writing on a form.

II. Practice in taking notes
with material that is not
too difficult.
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UNIT: GETTING THE WORD

TOPIC: Telephone Techniques

BEHAVIORAL OBJECTIVES:

1. The student will be able to write and identify at
least 3 reasons as to why the telephone is important
in our society.

2. The student will be able to use the teletrainer and
demonstrate 6 proper techniques in answering a call
that will have been studied.

3. The student will be able to locate and list telephone
numbers from the telephone directory after an explanation
of the directory and practice in using it.
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UNIT: GETTING THE WORD

TOPIC: Telephone Techniques

Concept Suggested Learning Activities

I. Importance of the tele- I.
phone

A. Provides almost immedi-
ate contact.

B. Technological age
necessitates the avail-
ability of the phone.

C. Businesses depend on
phones.

D. People depend on phones
for personal and social
use.

II. How to answer a call prop- III.
erly

A. Answer phone promptly.
B. Greet the caller plea-

santly.
C. Identify yourself and

your office or resi-
dence.

D. Use caller's name when-
ever possible.

E. Use good manners al-
ways.

F. Listen attentively.
G. Write down any infor-

mation if in a business.

Show Film: "If an Elephant
Answers.'' Southern Bell

Field Interviews: Let the
students interview selected
groups of people to determine
the use and times of use of
their phones.

Show Film: "Invisible Diplo-
mat." Southern Bell

466

Panel Discussion: Students
discuss personal use of phone
and the regularity.

Transparency: On the rate of
increase in number of phones.
Let students list reasons to
explain the increase in the
number of phones.

Show Film: "I Rather Like YcYk.
Mr. Bell." Southern Bell

Use a Student Teletrainer:
Let students practice answer-
ing calls. Establish business
and personal(at home) situa-
tions.

Group Discussion: Have stu-
dents discuss what constitute.
good manners when answering
the phone.

Role Playing: Let students
practice calling their employ-
ers to report when they are
sick and will not be able to
come to work, and other simi-
lar situations.



UNIT: GETTING THE WORD

TOPIC: Telephone Techniques

Concept Suggested Learning Activities

III. The use of the telephone
directory

A. Purpose of directory

B. How the directory is
organized as to con-
tents

C. Use of yellow pages

III. Telephone Directories: Let
students examine these.

Discussion: Discuss purpose
and functions of the direc-
tory. Go through and review
each section.

Let Students Look: For vari-
ous numbers of residences and
businesses. Stress time ele-
ment and accuracy.

Yellow Pages: Let students
use yellow pages to find
businesses, phone numbers,
and brief overview of ser-
vices the business performs.
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UNIT: GETTING THE WORD

TOPIC: Mass Media

BEHAVIORAL OBJECTIVES:

1. The student will be able to list 3 of the 4 major
forms of mass media.

2. The student will be able to list or to name orally
4 ways mass media influences his life.

3. The student will be alle to list or name orally 7
ways advertisements try to appeal to the public.

4. After reading the newspaper, the student will be able
to recognize 3 ways a newspaper can benefit its reader.

5. After reading a newspaper, the student will be able to
pick out 3 major types of news releases of a newspaper.

6. The student will be able to'list 5 reasons why
classified ads are important.

7. The student will be able to list 4 ways listening
to the radio and/or watching television can benefit
a person.
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UWIT = aTTING THE WORD

TOPIC: Mass Media

Concept Suggested Learning Activities

I. Four(4) major forms of I. Class Activity: Have students
list the following--mass media

A. Newspaper

B. Magazine

C. Television

D. Radio

A. My favorite T.V. program
B. My favorite radio program
C. My favorite magazine
D. My favorite newspaper

Class Discussion Discuss
how the students determine
the listings above.

Class Drive: On a Saturday
or other suitable day) go

out into the community and
collect old magazines and/or
newspapers.

Teacher Activity: Collect old
magazines from teachers by
placing a box in teachers'
lounge with a large sign
above the box. Also make an
announcement in faculty meet-
ing.

Resource Center- Have desig-
nated place in classroom to
store old magazines. Try to
have large enough supply that
students can cut pictures from
magazines and not deplete
supply.
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UNIT: GETTING THE WORD

TOPIC: Mass Media

Concept Suggested Learning Activities

II. Ways Mass Media Influences
My Life

A. Buying Habits

B. Use of leisure time

-C. Entertainment

D. Source of information

E. Social standing

III. Ways magazine advertise-
ments appeal 60 the public

A. Happy Family--shows
group of family members
enjoying a specific
product

B. Expert says or
professional opinion- -
shows picture of
doctor, dentist,
pro athlete

C. Youth appeal--shows
group of happy teen-
agers

D. Humorous approach--
shows a cartoon or
funny character

E. Sex appeal--shows an
attractive person
and promises the same
result

II. Class activity: Have
students list time spent
1. watching television
2. listening to radio
3. reading magazines
4. reading newspaper
This could be done on
either a daily or weekly
basis

Panel Discussion: Divide
class into groups and
assign one type of
influence. Then let
class present their
discussion to class.

III. Group Activity: Assign a
specific type of appeal to
each group and have group
to find this type of ad
in a magazine. Each
ad should be labeled in
some fashion.

Group Activity: Have
class or small group make
attractive bulletin
board displaying
different types of appeals

Individual Activity: Each
student is to make
up a fake product and then
do the following:
A. Give it an original

name
B. Tell its usefulness
C. How long will this

product last?
D. What this product

can do for user.
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UNIT: GETTING THE WORD

TOPIC: Mass Media

Concept Suggested Learning Activities

IV. The five ways a newspaper can
benefit its readers

A. Informs

B. Gives an opinion of the
news: example--editorial

C. Teaches household repairs
medical advice,
vocabulary

D. Advertisements--want-ads,
sales, products available

E. Entertains--Comics,
humorous antecdotes

V. The four major types of
newspaper releases

A. Local
B. State
C. National
D. International

IV. Guest Speaker: Have
editor or reporter come
to class.

Group Activity: Have
groups examine newspaper
and find examples of
different types of articles.

Field. trip: Visit news-
paper office.

Group Activity: List
new vocabulary words
learned from reading a
newspaper.

Individual: Have
student bring to class and
report on two of the major
types of news releases.
As each report is given
let class members identify
type of release.

Group Activity: Let
group choose major type
of release and write its
own article--These
could be read to class
and put on bulletin
board.
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UNIT: GETTING THE WORD

TOPIC: Mass Media

Concept Suggested Learning Activities

VI. Reasons classified ads are
important to a reader

A. Lists help wanted

B. Lists articles for sale

C. Lists housing--sale
and rent

D. Miscellaneous

E. Special Services

F. Lost and found

G. Situations wanted

,VII. Ways a radio and television
can benefit a listener

A. Entertainment - music

B. News - Instant and
scheduled

C. Hometown news and events

D. Buying and Selling

E. Commercials

VI. Let students collect different
typesof classified ads

Interlocking with English
Let students write a letter
answering a want-ad

Interlocking with Math
Learn rates of local newspaper
for advertising in paper.
Let student determine the
cost of different ads for
different periods of time.

Individual or Group Activity
Write a "Situation Wanted"
advertisement.

VII. Class Activity: Bring T.V.
to class and let students
watch commercials. Then
discuss the effect of these
commercials.

Radio Program: Use tape
recorder to record an original
radio program that the
whole class takes part in
creating. Criteria:
1. Program must be a total:

of 10 minutes long

2. Must contain an
original skit: Examples
1. Soap opera
2. Mystery story
3. Wrestling match

4472 4. Football game
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UNIT: TWENTY-FOUR HOURS AIN'T MUCH

TOPICS:

I. Managing Your Time

II. Effective Study

III. Making Your Leisure Time Count

44173



UNIT: TWENTY-FOUR HOURS AIN'T MUCH

TOPIC: Managing Your Time

BEHAVIORAL OBJECTIVES:

1. The student will make a time schedule listing four
ways in which he can save time each day.

2. The student will make a daily schedule of his acitvities--
class work, recreation.



UNIT: TWENTY-FOUR HOURS AIN'T MUCH

TOPIC: Managing Your Time

Concept Suggested Learning Activities

I. Where Does the Time Go?

A. Elements of time
1. Creative time
2. Preparatory time
3. Productive time
4. Overhead time

B. Ways of Losing Time
1. Time lost in getting

started
2. Time lost through dis

organization
3. Time lost through

diversion
4. Time lost through

involvement
5. Time lost in paper

work

II. Save Time by Looking Ahead II.

A. Role of personal planning
1. The value of looking

ahead
2. How far ahead to look
3. Key elements of

personal planning

B. The Basic Time Budget
1. How to allocate

your time
2. How to limit your

outside activities
3. Proper use of time

447s)

,.we a group discussion on the
elements of time and emnhasize
their usage.

Have students bring examples of
the four time elements in the
form of pictures or personal
experience to class.

Have a group guidance session on
the question, "What are the
reasons for loss of time in our
lives?"

Have group discussion on the
value of planning. How do we
plan?

Have group discussion on the
questions--"Why plan ahead?
How far ahead should we plan?
How do we plan a procedure
that is flexible?"

Explain the key elements of
personal planning to the
class.

Have the student keep a record
of his school day activities.

Let student plan a useful
school day that would help
him save time.

Have a group guidance session- -
How can I save time? Is it
important for me to save time?

Have students keep a record of
how they spend their time for
a week.



UNIT: TWENTY-FOUR HOURS AIN'T MUCH

TOPIC: Effective Study

BEHAVIORAL OBJECTIVES:

1. Students will be able to-list 8 good study habits
to develop.

2. Students will make their own study budgets after
being given instruction in budget making.

3. Students will list three conditions necessary for
a good studying environment.
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UNIT: TWENTY-FOUR HOURS AIN'T MUCH

Effective Stud,

Concept

1, A system for effective study

A. Study Habits
1. Budget time
2. Follow the budget
3. Record assignments
4. Review last lesson

before going on to
next

5. Know exactly whit you
are to gain from lesso

6. Except for short
breaks, remain with
task until finished

7. Keep mind on task at
hand

8. Take notes or outline
material

9. Reread difficult
material

10. Complete all of
assignment

11. Look up all new words
12. If you don't under-

stand something, make
a note to ask teacher
the next day

pr..e

Suggested Learning Activities
/11=1.

Group Project: Assign class
material to be mastered.
Have one side of class study
material in accordance with
prescribed study habits.
Have other half disregard
study habits. Give a ouick
heck nul7 to ee which sld(i,
knows the material best.
Discuss results.

Transparency: Boy seated at
a desk studying surrounded by
12 good study habits.

Role Playing: Have a student
demonstrate to the class 12
good study habits. When
finished, ask if others can
add to the demonstration.

Filmstrip: "How to Study"

Bulletin Board Display:
List and illustrate with
animations 12 good study habits

Transparency: Boy on wagon
of learning pulled by horses
of study, read, write, work,
under control by lines of
"plan"



UNIT: TWENTY-FOUR HOURS AIN'T MUCH

TOPIC: Effective Study

Concept Suggested Learning Activities

II. How to make a Study Budget

A. Write down the amount of
time you plan to study

B. Decide how much time to
spe. c eaeh subject

C. Decide what your goals
are for each course

D. Don't set your goals
too high or too low

E. Allow for change as
circumstances may
dictate

F. Keep written budget
in easy reach

III. A Good Environment study

A. Quietness

B. Comfortable surround-
ings

C. Good lighting

D. All materials at hand

E. Adequate rest

F. Health (exercise and
diet)

Transparency: Compare
total study time with one
dollar. Now many cents
does each part of work
get?

Group Discussion: Let grow-)
discuss the amount of time,
on the average, students
should study each day.

III. Group Discussion! "Where
can I study best? How do
we compensate if these
conditions are not met
at the place of study"?

Transparency: Picture of
a student studying with
6 good study conditions
placed around him.



UNIT: TWENTY -F' BUR HOURS AIN'T MUCH

TOPIC: Making Your Leisure Time Count

BEHAVluRAL OBJECTIVES:

1. The student will be able to identify at least three
types of Vocational clubs, social clubs and community
clubs found in your area and participate in at
least one.

2. Students will be able to state three purposes for
recreational programs within the community that will
have been studied.

3. The student will be able to list three reasons for
team sports in community.

4. The student will be able to list four types of sports
found in school and the community. (teams and individuals)

5. The student will be able to plan a display on hobbies
in which the members of entire school can participate.

4(1.79



UNIT: TWENTY-FOUR HOURS AIN'T MUCH

TOPIC: Making Your Leisure Time Co..)nt

Concept

3-

-T7ed L amino: Ac7ivitieS

I. Types of Clubs

A. Vocational Clubs
1. CVAE
2. FFA
3. FHA
4. DECA
5. VICA

B. School Clubs
1. Letter Club
2. Science Club
3. Band Club
4. Chorus

C. Community Clubs
1. BYF-MYF (church)
2. Boy Scouts
3. Girl Scouts
4. Stamp Clubs, Coin

Clubs

4180

1. Panel discussion: Have student
representatives from each
vocational club in school
state things to class as
to the purpose of club,
type of activities of
club, and social events of
club.

Transparency: Showing
organization of clubs.

Group Discussion: Pave
students discuss ways of
elected officers of club
and setting goals for
club.

Filmstrip: "Clubs and You",
free film catalogue.

Group Discussion: Get students
opinion as to requirements of
special clubs.

Group Guidance: Explain
importance of being a part
of school club and benefits
he receives from the club.

Field Interviews: Let
students interview people that
lead community groups to find
out information concerning
club and benefits one gets
by joining.

Group Guidance: Help CVAE
students plan project that
will help serve community
as planting trees, etc.

Speaker: Have civic leaders
tell how community clubs aid
community progress.



UNIT: TWENTY-FOUR HOURS AIN'T YTICH

TOPIC: Maki 'our Leisure Time Count

Concept Suggested Learning Activities

II. Importance of Recreati'inal
Programs

A. To develop physically as
mentally.

B. To help build self-
confidence in the
individual.

C. To feel a part of
the community instead
of just living
there.

D. Teach cooperation
with others

III. Importance of team sports

A. Develops leadership

B. Develops sportsmanship

C. Desire to win

D. Accept responsibility

E. Team Spirit

II. Guest Sneaker: Have city
recreation officials come
to class and present facts
to students about the
recreation of community.

Role Playing; Have student
act out skit showing how
being a part of recreation
programs have helped him
to enjoy life better.
He is talking to the little
boy that never' does
anything but play the piano.

Questions: Have students
make up questions suggesting-
how they can help make the
recreation better, such as;
adding new programs to it,
etc.

III. Speaker: Ask star athlete In
school to explain what it
takes to be a winner.

Film: "What is team
Spirit", state film library.

Group Guidance: Let
students discuss their role
as a team member even though
he may not be star of team.



TWENTYFOUR HOURS AIN'T '''UCH

TOPIC: Making Your Leisure Time Count

Concept

IV. Activities

A. Team Sports
1. Football
2. Baseball
3. Basketball
4. Track
5. Sucker
6. Volleyball

Suggested Lea:ming Activities

B. Individual Sports
1. Fishing
2. Golf
3. Hunting
4. Archery
5. Bowling
6. Skating

V. Types of Hobbies

A. Model Building
1. Cars
2. Cycles
3. Ariplanes
4. Ships

B. Sewing

C. Cooking

D. Music

E. Collection

F. Photography

IV. Group Discussion: Have
students talk about the
various sports that they have
participated in.

Panel Discussion: Let coaches
and P.E. teachers come in anri
explain the purpose of differei
type sports and conditioning
involved in each.

Group Participation: Nave
students bring in pictures
and equipment used in different
sports.

Group Guidance: Lead students
in discussion on how sports
help us and why they are
needed in community.

. Group Guidance: Help students
organize a hobby fair that
will be judged. Offer ribbons
for winners.

Group Discussion: Importance of
hobbies types available and
how to get started.

Transparency: Show different
kinds of hobbies to students.

Books: Order books for student
on hobbies of interest to
them.

Social: Through CVAF Club play
a social with students and
parents to show hobby display.
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UNIT: ACTIVE CITIZENS

TOPICS:

I. Improving Our Environment

II. Obligations as a Member of the Community

III. Being a Good Citizen

IV. You and Our National Defense

V. The Three Branches of Government

VI. Are Laws Necessary?
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UNIT: ACTIVE CITIZENS

TOPIC: Improving Our Environment

BEHAVIORAL OBJECTIVES:

1. The students will be able to list some local and
national enviornmental problems and discuss ways
for correcting them.

2. Students will be able to identify at least two
sources of pollution that exist in their community,
and give several examples.



UNIT: ACTIVE CITIZENS

TOPIC: Imporving our Environment

Concept Suggested Learning Activitioy;

I. Identify some local and national

environment problems

A. Dumping waste in rivers and

reams.

B. Saturating the air with pollutant

C. Contaminating the soil with

pesticides, herbicides, and

nitrates.

D. Littering highw-ys, countrysides,

beaches, lakeshores, rivers and

parks.

I

I

I. Materia1.3: .let the class use he

follo-:;it g

A. References:

1. Conservation vs Politic

'U.S.D.A. soil conrvvi-

service AtheL6, Ca.

2. The quality of our environ.-

ment and £0-7.2 economic

approach to some probl(-7.s

using land, -water and

Resources for the future

1755 Massachusetts, Avc. Y.

W. Washington, D.C.

B. Field Trip: Plan the field

trip so students will be able t,7

observe some major factors

lead to environmental prohJ:Ims.
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UNIT: ACTIVE CITIZENS

TOPIC: Improving Our Environment

Concept

II. Major source of pollution are:

A. Air pollution

1. Automobiles, tractors, and
air planes

2. Cigaretts, cigars and pipes.

3. Industrial and commercial
plants.

4. Forest fires, burning trash
and crop residue.

D. Water Pollution

1. Human waste, food particles
and disease germs.

2. Industrial waste and
chemical residue

3. Chemical fertilizers and
herbicides

4. Pesticides and Insecticides

C. Solid Waste accumulation

1. Discarded automobiles and
farm machinery

2. Empty cans, tires, paper
products, glass and plastic.

1n3

Su3gested Learning Activities

II. S7:oTIFilm: "Ecology" U.S.D.A.
soil conservation service,
Washington, D.C.

41E6

Reports- Have students
choose various toPii=s (7)

pollution and give ref o.:.
to class.

....

Sneakers: Use rr'=-102rs i c:

the different department's,
Soil Conservation Lrice,
superintendent of Ci;-_y
Works, County co-raissioner r 11

Teachers.

Group Discussion: Have stud.cr,L.

to suggest and discos., waY
improve the quality of
environment.



UNIT: ACTIVE CITIZENS

104

TOPIC: Obligations as a I7ember of the Community

BEHAVIORAL OBJECTIVES:

1. The student will be able to state and write thr:,f,
ways one citizen might help another.

2. The student will be able to list 3 ways one must
give of himself in order to benefit from soci.

3. The student will be able to write three impcnt
things about voting.

4. The student will be able to list three things
concerning the community in which he should participate.

5. The student will be able to list four different
types of communities due to their size and lc- ation.
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UNIT: ACTIVE CITIZENS

TOPIC: Obligations as a Member of the Communisy

Concept

A good citizen helps others

A. Thrqugh civic clubs

105

Suggested Learning Activities

B. By holding elective and appointive
positions in the community.

C. By lending a helping hand in time
of need.

'I. In order to benefit from society, you
must also give

A. Through your ability to work

B. Through your family home

C. Through your beliefs and actions

D. Throught your service to your
community

CIL A conscientious citizen will vote

A. Understand the issues

B. Know the person for whom he is
voting

C. Know when and where to vote

D. Be informed concerning the
election results

I. Speaker: Have an active member of the
community speak to the class on ho
an active community member serve,.
others.

Discussion: Why is it imts-t;
be active in the communiLy:

Film: "Beyond Three Doors'

II. Speaker: Have officer of local
civic club speak to class on 10--
one should give of himself in order
to benefit from society.

Discussion: The importance of
society on the individual.

II. Have students do research on
voting procedures and elections.

Field trip: Take trip to local
voting place.

Discussion: The importance of voting
and being informed.



UNIT: ACTIVE CITIZENS

TOPIC: Obligations as a Member of the Community

n r

Concept Suggested Learning Activities

IV. Participation in

A. Civic organizations

B, School affairs

C. Political matters

D. Other community projects

IV. Have students make a study of local
organizations and their achievements.

Pan.,1 Discussion: Have president of
Chamber of Commerce or businessman,
educator, politician form a panel
and discuss these matters.

Discuss: The importance of
participation in the community.

V. All communities are important V. Speakers: Have a leader from each

regardless of financial status of the type of community visit class and

citizens. discuss their community.

A. The large city

B. Surburia

C. Small town

D. Farms

Research: Do a research paper on the

kinds of communities.

Discuss: Discuss the need for
participation in each kind of
community.
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UNIT: ACTIVE CITIZENS

TOPIC: Being a Good Citizen

BEHAVIORAL OBJECTIVES:

1. The students will be able to list at least three
duties of a good citizen.

2. The students will be able to list two types of
government.

4'4.90
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UNIT: ACTIVE CITIZENS

TOPIC: Being a good citizen

Concept Suggested Learning Activities

I. The duties of a good citizen
A. Are you a good citizen?

1. Register to vote

2. Abiding by the law

3. Paying taxes

B. Being a good neighbor

1. Meeting new neighbors

2. Clean environment

3. A clean you

II. Forms of government

A. The democratic process
1. City officials
2. Length of term

B. Other forms of government
1. Socialism
2. Autocratic

I. Have a panel discussion on the
importance of being a registered

voter.

Invite a law enforcement officer
to talk to the class.
Show films and have an open
discussion law.

Discuss how your taxes are assessed
Use state and federal income tax
forms. Show slides and films.

Bl. Let students have a short play.
Explain the importance of being
a good neighbor.

II.

2. Relate the clean environment to
good citizensh:.p. Suggest operatic
clean-up.

3. Talk about different soaps.
Explain why it is difficult for
some people to detect odors.

1. Let students plan and conduct a
city election.

2. Have students make reports on the
length of terms of city official.s.
Discuss the importance of stagarinL
terms.

1. Explaining the operation of a
socialistic form of government.

2. The class can compare the different
types of government. Show
and slides. .
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UNIT: ACTIVE CITIZENS

TOPIC: You and Our National Defense

BEHAVIORAL OBJECTIVES:

3nq

1. The student will list three reasons for the necessity
of armed forces.

2. The student will be able to discuss and understand
the aims and objectives of the armed forces.

3. The student will be able to state two ways by which
the armed forces accures its personnel.

4. The student will be able to identify the different
dress of the 5 services.

44.2



UNIT: ACTIVE CITIZENS

TOPIC: You and Our National Defense

Concept

I. Wars Have Been - Why?

A. Man has spread over
the globe

B. Civilizations have grown
and spread

C. Civilizations have
fallen

D. The 'individual'
as viewed in different
societies

E. Use of force as a mean

II World Cohesion and "National
Interests

A. Human "sameness"
versus human indifferent

B. An individual and a
Nation has rights

C. The military in a
time of aggression

D. The military in a
time of peace

III. Freedom as an active,
working, fluid force
making for change and progres

A. "You" make us free
or not free

B. Laws to protect our
freedom

Suggested Learning Activities

I. Discuss with the students the
basic wants of life- -

food, drink, comfort, freedorl
from danger, to be superJor,
attractive to the opposite
sex, welfare for love. ones,
social approval, live a lonr
life.

Relate to the students that an
outside force or inside force
endangering any of these
basic wants of life can and
often cause or lead to war.

II. Resource person to tell how
national interest sometimes
leads to national conflicts.

Panel Discussion on "Is War
justifiable?"

Film on Armed Forces in combat

Film on training and prepared-
ness operations conducted by
various services of the armed
forces.

III. Define term "freedom" and then
how to insure that freedon

s is not taken away.

Film on judicial process

Transparency on "The Tj,S.
Constitution and Bill of
Rights".



UNIT: ACTIVE CITIZENS

TOPIC: You ant'' Our National Defense

111

Concept

IV. Armed Forces

Suggested Learning Activities

A. The Army and Marines as a
ground fource

B. The Air Force used as a
weapon of War

C. The Navy's role

D. Manpower Needs and their
requisition
1. The volunteer
2. The draft
3. Training of the

soldier

E. Benefits
1. The pay check
2. Promotions
3. Medical
4. Retirement

IV. Transparency show the
interrelationship of the
various armed Forces and
how they would operate in
a time of war.

44

Resource Person soldier,
airman, or sailor cone into
the class and have him talk
informally with the class,
show films relating to his
service organizations and
have a question and answer
period.

Show the uniforms, or picture;:
of the different branches of
service.

Transparency to discuss the
"rank" system of the Armed
Forces and have members
orally identify the various
ranks.

Handouts on various benefits
of the armed services.



UNIT: ACTIVE CITIZENS

TOPIC: The Three Branches of Government

BEHAVIORAL OBJECTIVES:

1. The student should be able to list the three branches
of government and the Article of the Constitution
that created each.

2, The student should be able to list two types of
powers possessed by our legislative branch of
government.

3. The student should be able to list ten ways Congress
may use its expressed powers.

4. The student should be able to give a written explanation
of how the President of the United States is elected,
what limits his term of office and how he is replt_ced
in case of death or disability while holding office.

5. The student should be able to give a written explana
tion of how the members of the Supreme Court and
appointed and how they may be removed from office.



UNIT: ACTIVE CITIZENS

TOPIC: The Three Branches of Government

Concept Suggested Learning Activities

I. The government is divided
into three branches to
prevent any branch from
becoming too powerful

II. Congress must have certain
powers in order to perform
its duties

-II. Congress has certain powers
clearly expressed in the
Constitution

IV. The election of a President
must follow constitutional
procedures as must his
replacement in case of
death or disability

V. The members of the Court
are appointed and can only
be removed by the cumbersome
means of impeachment.

Group discussion on how one
branch of government may effIc
the other branches.

Discuss the many plans
proposed by the Founding
Fathers.

II. Discuss the fact that
Congress may use its implied
power only if it is based
on the expressed powers.

III. Show film strip "Congress
in Action."

44°36

IV. Discuss the electorial
system.

Show filmstrip "The Election
of a President."

V. Discuss how the Court has
increased its powers.

Discuss: Should Court
members serve a definite
term of office and should
the court's powers he
limited.
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UNIT: ACTIVE CITIZENS

TOPIC: Are Laws Necessary?

BEHAVIORAL OBJECTIVES:

1. The student will be able to define the term law and
will be able to state two kinds of laws.

2. The student will be able to write two ways laws
are made.

3. The student will be able to list 3 things laws do.

4. The student will be able to write two requirements
for enforcing laws.

4457



UNIT: ACTIVE CITT7ENS

TOPIC: Are Laws Necessary?

Concept

115

Suggested Learning Activities

I. What is a law?

A. Definition

B. Kinds of laws
1. Civil
2. Criminal

II. How laws are made

A. By the legislature

B. Through the use of t se
initiative and
referendum

I. Discussion: Discuss what a
law is and the kinds of
laws.

Speaker: Have a local
lawyer speak to the class
on different kinds of laws.

II. Speaker: Have a member of
the legislature speak to the
class on how laws are made.

Role Play: Pow a bill
becomes a law.

Have class members write
a bill and present to class
for discussion.

Field trip: Take a visit to
the capital

Pilm:: "How a Bill becomes
a Law"
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UNIT: ACTIVE CITTZF:IS

TOPIC: Are Laws :Te^esearv?

Concept

III. Lais are made

A. To protect property

B. To protect individual
rights

C. To raise revenue

D. For the betterment
of society

.IV. Requirements for
enforcement of laws.

A. Honest, intelligent,
and earnest officials

B. The sentiment of the
people

Suggested Learning Activities

III. Panel scussion: why
are laws necessary?

Sneaker: Have a member of
the legislature speak to the
class on different .rays
citizens benefit from
laws.

IV. Speaker: Have a local
policeman or law enforce-
ment officer visit the class
and answer the students
questions.

Discussion: Why is la
enforcement necessary?

Film: "The Thin Blue
Line"
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UNIT: MISCELLANEOUS

TOPICS:

I. Solving Personal Problems

II. S.74.fety on the Job

III. Current Events

IV. Community Services
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UNIT: MISCELLANEOUS

TOPIC: Solving Personal Problems

BEHAVIORAL OBJECTIVES:

1. The student should be able to name five areas of
problem concern that their problems might fit into.

2. The student should be able to name four effects
problems could have on himself.

3. The student should be able to list five sources for
help in solving problems.

4. The students should be able to list the six steps
that should be taken in solving problems.



UNIT: MISCELLANEOUS

TOPIC: Solving Personal Problems

11Q

Concvt Suggested Learning Activities

I. Areas of Problem Concerns I.
a. Finding a job
b. Educational needs
c. Earning money
d. Getting along with

people
e. Health(personal)
f. Physical development
g. Home
h. School
i. Religion
j. Dating

II. Effects Problems Could
Have on You
a. Low school grades
b. Lack of concentration
c. Loss of friends
d. Loss of job
e. Forgetfulness
f. Loss of home privileges

III. Sources of Help for Solving III.
Personal Problems
a. Parents
b. Counselor

Teacher
d. Friend
e. Minister
f. Social agency
g. Psychiatrist

IV. Steps that Should be Taken IV.
in Solving_ Problems
a. Realize that problem

exists.
b. Define what the prob-

lem is.
c. Look for clues that

will solve problem.
d. On strength of clues,

decide on a tentative
solution.

e. Test solution.

Group Discussion: Have class
to name areas that they have
or could have problems in.
2Ns class leader, include your
list of areas, but do not
limit.

Croup Discussion: Again have
class name effects their prob-
lems could have on them. Do
not limit your list.

Group Discussion: Dicucs
and list on board for stu-
dents a combination of t?eir
ideas along with yours of
sources of help for personal
problems.

Group Discuss. a: The teacher
should lead them into the
correct problem-solving tech-
nique.
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UNIT: MISCELLANEOUS

TOPIC: Safety on the Job

BEHAVIORAL OBJECTIVES:

1. Students will list, in writing 5 reasons why we need
to know about safety.

2. The students will select from pictures, supplies by
the instructor 10 safety apparels and identify each
pf their uses.

3. The student will learn about safety guards, devices
and equipment, and will also write several reasons
why the guards, devices and equipment are important
to the safety of one.

4. The students will 1,erf..1 types of fire Lnd types of
extinguishers to use on each.

5. The studnets will be required to readily identify
the symbols and safety colors.

6. The students will be taught the first aid course.
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UNIT: MISCELLANEOUS

TOPIC: Safety On the Job

Concept Suggested Learning Activities

I. Why safety is necessary I.

A. Protect the wage
earner

B. To prevent loss of limb
C. To prevent loss of

sight
D. To prevent injury
E. To prevent death
F. To prevent loss of time

due to injury

II. Proper wearing apparel
A. Clothing on the job

1. Head dress
2. Rings, watches,

bracelets, etc.
3. Loose clothing
4. Shoes

B. Hazards of loose clo-
thing, rings, etc.

C. Types of clothing for
special job and safety
apparel
1. Goggles
2. Gloves
3. Helmets
4. Steel-toed shoes
5. Pants and shirts

D. Reasons for safety
clothing

III. Safety guards, devices,
tools, and equipment

A. Safety devices
1. Gears
2. Belts
3. Knives
4. Fences

B. Safety equipment
C. Tools used in safety

Why we need to know about
safety. How our earnings ma-
be increased by knowing and
practicing safety first.

Question and answer period
after panel discussion.

Display the types of clothing
for special jobs and safety
tools.

Demonstration of the special
types of safety apparel.

Have supervisors of jobs that
require particular types of
clothing talk with the stu-
dents, and tell of hazards
by wearing improper clothing
and jewelry.

Show film on "Safety in the
Shop."

Demonstrate the use of safety
devices and tools and the
hazards caused by improper
use.

Show film on the use of safety
equipment.
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UNIT: MISCELLANEOUS

TOPIC, Safety On the Job

Concept Suggested Learning Activities

IV. Fire-fighting equipment and
fires

A. Extinguishers---types

B. Kinds of fires and
their control
1. Floc

2. Ch,.. .ical

3. Electrical
4. Gasoline(fuel)

IV.

V. Safety symbols and colors V.

A. Standard safety symbols
and colors
1. First aid station

symbols
2. Signs and posters
3. Zone lines
4. Colors

B. Importance of safety
symbols and colors

VI. First aid course

A. Why first aid
B. Types of first aid

1. Burns
2. Cuts
3. Shock
4. Asphyxiation

Teaching proper use of fire
extinguishers and the proper
way to put out a fire.

Talk given by Fire Chief.

Demonstration given by sales-
man of fire-fighting equip-
ment.

Field trip visit to local fire
department for demonstration
of their equipment.

Safety engineer will exhibit
and teach the proper symbols
and colors and why each color
and symbol is so important.

Resource People;
1. Person from state safety
department
2. Safety person from incus-
try
3. Red Cross worker

Show film on Safety symbols
and colors.

VI. Course in first aid taught by
qualified instructor.

Lecture on the importance of
everyone knowing first aid

irst aid films on:
1. Burns
2. Cuts
3. Artificial respiration
4. Shock
5. Bleeding
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UNIT: MISCELLANEOUS

TOPIC: Current Events

BEHAVIORAL OBJECTIVES:

1. The students will participate in groups on reporting
topics in the news.

2. The students will read in class topics from various
newspapers and news rniiodicals and make oral reports
to the class on how it affects the lives of each
one.

3. The student will demonstrat. that he has read the
daily newspaper by periodically reporting on articles
which he has read.

4. The student will watch selected news programs on
T.V. during the class periods and make reports of
what they see.
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UNIT: MISCELLANEOUS

TOPIC: Current Events

Concept Suggested Learning Activities

I. Students will learn how to
make and give news reports.

II. How events in the news
affect our daily lies

A. School news
B. Local news
C. State news
D. National news
E. International news

III. Report of events to class
members

A. Provides important
training on how to
make reports

B. Provides important cur-
rent events to the
class

I. Have the students compose
together an article for the
school paper.

1. Secure articles from local
paper which have been dis-
tributed the previous day.
Let the students compose
radio news articles from
leading stories.

2. State a radio or T.V. news
show using current news
stories and material dis-
cussed above.

II. Investigate over a period of
days the trend of the news
and the'way this trend has
affected the stock market.

III.

1. Let students search
news for all stories which
affect their particular
type of work. Keep a note-
book and see who can secure
the most news information
about this job.

2. Make reports of findings tc
class.

Subscribe to various news and
business; periodicals as well
as the daily newspaper. Use
these as stimuli for various
class discussions.



UNIT: MISCELLANEOUS

TOPIC! Current Events

Concept Suggested Learning Activities

C. Provides first hand
information of current
problems and solutions
to the student

D. Related to importance
of class study

IV. How to make a report of
current news

A. Written reports

B. Oral reports

C. Question and answer
session

Use these audiovisual aids for
news programs of special
importance:
1. Radio
2. Television

Breci';, class into TA.oups and
give a news periodical.
See which group can give the
best news program using the
stories the periodical offers.

IV. Visit a radio or T.V. station
and observe how news is repor-
ted.

Di e the class into teams
ive a point game (like a

spelling bee) on qu motions
from the day events. Get
questions from the morning's
news report on the radio or
from the morning paper. Have
students make oral and written
reports as well as having
question and an-;wer sessions.
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UNIT: MISCELLANEOUS

TOPIC: Community Services

BEHAVIORAL OBJECTIVES:

1. Students will be able to list five commu':Iity services
availabi in the local and surrounding communities.

2. Students 10.11 be able to identify services offered
by agents in the community.

3. Have students list and rate as Excellent, Good, 7atr,
or Poor, the community recreational facilities.
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UNIT MISCELLANEOUS

TOPIC; Community Services

Concept S1ggested Learning Activities

I. What are the local coriai..u.:1- I.
ity services?

A. Health Department
B. Doctors a_nd dentists
C. Family and children

services
D. Post Office
E. Police Department
F. Fire Department

II. What are the services
offered by the community
agents?
A. Health Department

1. Guard against communi
cable disease

2. Give information to
local citizens of
health nature

B. Dentists ,..id doctors
1. Administer to the

sick
2. Care of the teeth
3. Work with the health

department
C. Family and children ser-

vices- --sees after the
welfare of needy fami-
lies and children
1. Food and clothing
2. Observation of labor

laws

II

0:Nmmunity Survey' Groups of
stude;:tq check ,rnd make a list
of service agents.

Panel Discussion: To discuss
findings from the survey.

. Resource People: Invite Per-
sons from--
a. Health Department
b. Police Department
c. Family and children ser-

vices
d. Local doctor

Films

Observation:Court in session.
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MISCELLANEOUS

TOPIC: Community Sc,rv,c,--s

Concept Suggested Learning Activities

D. Post Office--coordi-
nates mail services.

E. Police Department-
protects the law abid-
ing public and tracks
down offenders of the
law.

F. Fire Department--day
and night services to
protect against fires
and other emergencies.

III. that recreational facili-
ties a-e available?

(Depends on survey.)

Have F-Jstraster give a talk
on how mail is classified and
dispatched.

Role Playing: Let students
take turns serving as post-
master and preparing and
dispatching mail.

Group Discussion: On the
services of the Police Depart-
ment.

III. Have Students Find Out If
there is a recreation commit-
tee in the community.

Group Discussion: On the
recreational needs of the
community.
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TO THE TEACHER AND COUNSELOR

Through the efforts of Vocational Education, Special Ed-

ucation, and Vocational Rehabilitation, the students enrolled

in special programs are better assured of an education that

will provide for their individual needs and to help them meet

the demands of the future.

This manuscript is designed to add further to vocational,

as well as academic endeavors of the students participating in

Cooperative Programs. In order to use this information ef-

ficiently, the authors suggest using all appropriate supple-

mentary information that can be obtained as well as competent

resource persons when available.

The authors wish to e.Npress appreciation to all personnel

who suggested changes, and tested these materials with their

students. Before this printing, approximately 1200 copies

have been used by special educational teachers and C.V.A.E.

Co-ordinators in working with their students.

The authors hope that the teachers and counselors will

continue to develop their own role-playing sequences with

their students and share this information with others. After

all, our "role" is to help the student to begin his vocational

life with the necessary knowledge to insure him a successful,

happy, and self-supporting existence.

Dan Saddler
Tom Porter
UGA 1972
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SHOULD I STA'S IN SCHOOL

Introduction (Read and discuss in class)

Ever feel like droppinu out of school, many students.do, you

know. They give many reasons for quitting such as: (1) I did

not like my teacher, (2) the courses are too hard, (3) I need to

earn some money, (4) my parents need me to work at home.

Many times the student does not really think through his de-

cision to drop out of school. He may make his decision against

his parent's wishes. Often the student does not discuss his problem

of wanting to "drop out" with his teacher or counselor. Sometimes

the student may be influenced by others who have dropped out of

school.

Often a student who drops out of school finds that many jobs

are not available to him. He learns that many employers are want-

ing employees to be at least 18 years cf age. The student who drops

out of school may find that many employers require an employee to

have a high school education to be considered for many of the jobs.

Sometimes students who drop out of school find that they miss their

friends when they leave school. Drop-outs often find that their

salary is very low when they compare their earnings with high school

graduate earnings.

Class Activity

(Scene: It was the first day of school at Beaver High, and

John was very excited because this was his first day of school

since last December. John had been a "drop-out".)

Sam: Hello, John, are you returning to school?

John: Yes, Sam, I'm glad to be back.

Sam: When you left school last December I thought you were really
glad to get through with your books, teachers and all, here.



John: I thought that dropping out of school was the thing to do
last December, but I've learned differently now.

Sam: What do you mean, John?

John: Well, when I dropped from school last December, I had planned
to get a job 'and buy a car. However, things didn't work out that
way. It took me a long time to find a job. I finally found a job
at Bill's Janitorial Service . . .hut I didn't like it too well. The
pay way low.

Sam: The want ad section of the newspaper shows that there are many
jobs available and they all seem to offer a good salary.

John: I thought so too, Sam, but when I applied for these jobs the
employer stated that you had to be 18 for most of the jobs and many
jobs required a high school education.

Sam: What did you do at Bills' Janitorial Service?

John: Most of the time I swept floors and cleaned furniture. My
check wasn't even enough to buy a car.

Sam: Gee, I don't believe I want to be a drop-out. I want a better
job than the one you had.

John: You're right, Sam. Don't drop out of school. In addition to
the difficulty in finding a job, you may find that a drop-out lives
a pretty lonely life. I sure missed my friends that I had at school.
You know, when you officially withdraw from school it may be that
the school won't let you come back. I was very lucky to get back in
school.

Sam: Tell me, John, how did you convince your parents to let you
drop out of school?

John: It wasn't easy. My parents were against my dropping out of
school but I kept telling them that I wanted to drop out. I wouldn't
let them forget that they had dropped out of school when they became
sixteen.

Sam: I'm glad that I talked with you. Sometimes I feel that I would
like to drop out of school . . .but after talking with you I'm de-
termined to graduate. Maybe they are right. . .stay in school and
graduate.

Class Activity

() 1.

( ) 2.

( ) 3..

( ) 4.
( ) 5.

( ) C.

( ) 7.

( ) 8.

(Match the letters with the numbers that have similar
meanings)

Drop-out a. age required for many jobs
Reason for dropping out b. a person leaving school
of school before graduating
Decision c. I don't like my teacher
Employee d. wages or earnings
Employer e. course of action decided
Salary upon
To influence f. to have an affect on
18-years of age g. a person who works for

another
h. a person who "hires"

45 318



Class Activity II

(Answer the following questions and discuss each one in class):

1. Give four (4) excuss that students may use as to why they want
to quit school.

A.

B.

C.

D.

2. Would wanting to buy a car be a good reason for dropping out of
school? Explain.

3. Do you know someone, about your age, who dropped out of school?

( ) Yes
( ) No

4. If your answer to No. 3 is Yes, tell briefly what type of job
he has.

5. Give three (3) reasons why it may be more important for students
in school today to receive a high school education that it was
for their father or grandfather to receive a high school education.

A.

B.

C:

6. Give two (2) reasons why you think employers may prefer high
school graduates to a high school drop-out when hiring an
employee.

A.

B.



7. Give two (2) reasons why-students who are thinking of dropping
out may find it heinful to talk over their probles with their
teacher and/or counselor.

A.

13.

8. Give two (2) reasons why you think (or do not think) the school
should allow a drop-out to return to his class.

A.

13.

9. Give two (2) reasons why a drop-out may find it difficult to
return to school.

A.

B.

5
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SUPPLEMENTARY TEACHING MATERIAL

Booklet: Is It Smart For You to Quit School?

Source:

Film: The Bridge

U.S .

Source: National Association of Manufacturers
Film Bureau
277 Park avenue
New York, Nev: York (10017)

(Borrower pays return pc,F;tage)

This film shows how business and ind-s,stry can "build a bridge"
over which the actual, or potential, high school drop-out can
cross to the working world. Interviews with actual high school
drop-outs show the reasons why they quit school and the film
shows the effectiveness of the work-study program in which
students work part-time and go to school part-time until they
graduate.

Film: The Road Ahead

Source: Association Films Incorporated
2221 Faulkner Road, Northeast
Atlanta, Georgia (30324)

This film shows the importance of a high school education.

Film: A Morning for Jimmy

Source: Association Films Incorporated
2221 Faulkner Road, Northeast
Atlanta, Georgia (30324)

This film tells the story of Jimmy. a Negro lad, who is discour-
aged after his encounter with racial discrimination while seek-
ing a part-time job. Wise counsel points out how important an
education is and the effect it has on one's career and future.

Film: You Can Go a Long Way

Source: Consulate General of Canada
Suite 2110 International Trade Mart
2 Canal Street
New Orleans, Louisiana (70130)

This film explores the reasons why it is wise to finish school.

Pamphlet: It's A Dead-End Road for the Dropout

Source: The Reader's Digest Association, Inc.,
Pleasantville, New York

(Reprinted from the May 1965 issue)

7

4' 522



JOB TRAINING AS PART OF MY SCHOOL WORE

Introduction (Read and discuss in class)

Manv school systems are offering an opportunity for students

to receive vocational training as part of their school curriculum.

This training is designed to enable the student to learn about the

jobs that may be available to him. Another purpose of the school

vocational training, or the work- study program as it is sometimes

called, is to enable the student to learn good work habits.

The vocational class is designed to give the student practical

experiences in working. In order to find out what types of work

the student can do best, c: group of tests may be given. The tests

are designed to determine what the student's strong and weak points

are, and to find out how well the student can use his hands. Many

of the tests given by the teacher and counselor are similar to

tests given by employers.

Many school job training programs require the student to secure

a medical examination form his family physician. Some of the health

areas covered by the examination are: vision, haring, medical

histoly, blood pressure, and general physical condition. Generally,

the medical examination is performed with no cost to the student.

Many employers require their employees and prospective employees

to take similar examinations.

ClasstI (match the correct letters with the numbers).

( ) 1. vocational a. occupational in nature
( ) 2. curriculum b. a job to perform
( ) 3. work-study program c. school program that includes
( ) 4. family physician work in the curriculum
( ) 5. task d. seeing
( ) 6. examination e. a medical record of illness
( ) 7. vision f. many, or different
( ) 8. medical history g. a medical doctor used most
( ) 9. prospective often by a family

h. test
i. the activities provided by the

8
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school to prepare the student

for the future



( ) 10. various j. may become part Of in the
future

Class Activity II.

(Use; the above wo :ds in discussions during class group to
clarify meanings to the students and assist the students
in the following exercises)

1. Give two (2) purposes of the work-study program.

A.

B.

2. Give two (2) reasons why the student may be given tests to
determine their strong and weak points in the work-study
program.

A.

B.

3. Give two(2) reasons why a physical examination would be help-
ful to a student.

A.

B.

4. Give two(2) reasons why employers may require prospective
employees to have a physical examination.

A.

B.

5. Give two (2) reasons why employers may require prospective
employees to take various vocational tests.

A.

B.

Class Activity III

The questions below may be asked by your family doctor.
How many can you answer?

1. Name of your family doctor
2. Have you ever been admitted to a hospital for treat-

ment?
3. Have you missed more than 10 days of school at one time due

to a certain illness? . Kind of illness
4. now do you think your health is? Check one: Good

Fair , or Poor



5. Is any member of your family under the doctor's care
from a serious disease? ( ) Yes ( ) No

Name of disease

6. Do you have any of the follow; Place a
check by the appropriate blanY

a. dizziness

b. shortness of breath

c. constant headaches

d. rapid beating of heart

e. difficulty sleeping

f. excessive daydreaming

7. Have you ever been advised by a doctor hot to participate
in physical education?

( ) Yes ( ) No

If your answer is Yes, what reason was given?

Reason:

10
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WORKING AS A PART OF SCHOOL ACTIVITIES

Introduction (Read and discuss in class)

Work-study programs may permit the student to work part-

time during school hours. The purposes of permitting the student

to work during the school day are: (1) to allow a student to

learn good work habits, (2) to allow the student to learn to

work under supervision, (3) to provide specific training for the

future; (4) to help' the student find what jobs he likes and dis-

likes, and (5) to help provide an income for some students while

they are attending shcool.

Before a student can expect to enter work stations in the

community, he must meet the following requirements: (1) he must

be at least 16 years of age, (2) he must have proven to his teacher

and counselor that he is mature enough to enter employment, (3)

he must have demonstrated his ability:to get along with his fellow

students, and (4) he must attend school regularly.

Many students gain work experience through working in school.

This type of training is called "in-school" training. By working

at the school the student may (1) demonstrate his readiness,

ability, cooperativeness, punctuality, willingness to work, etc.,

to the school officials, and (2) gain work experience that would

prepare the student to enter work stations in the community.

Class Activity I

Below are listed some of the things that a student can do
at school to demonstrate that he would make a good worker. If
you feel you could improve in any of these areas, place an "X"
by the number.

( ) 1. Complete assignments on time.
( ) 2. Attend school regularly.
( ) 3. Take an interest in school work.
( ) 4. Use equipment and tools carefully.



( ) 5. Observe safety rules.
( ) 6. Respect the rights of follow-students and teacher.
( ) 7. Be friendly.
( ) 8. Wear clean clothing.
( ) 9. Utilize good health habits such as bathing regularly and

use proper grooming habits.
( ) 10. Use good manners in dealing with fellow-students and

teachers.

Class activity II.

Since the student rec school credit for working part
of the school day, the student's employer may be asked to fill
out a form each month similar to the one below. How would you
rate yourself, using your present job or your activities and
behavior in shcool?

(Use form on following page)

Class activity III

1. Give four (4) reasons why working part of the school day
may be of benefit to you in getting a job after graduation from
school.

A.

B.

C.

D.

2. List five (5) things the student could do at school
to show that he is ready to begin work in out-of-school work
stations.

A.

B.

C,

D.

E.



Employee
Firm Name
Employer

WORK TRAINING PROGPESS REPORT

Add.
Date

ALWAYS USUALLY

Ph. #

Does he follow directions?
Does he accept constructive
criticism?

Does he sustain routine?
Does he get along with t'
supervisor?
Does he get sic, _11

co-workers?

Does he see things to be done?

Does he like his work?
Does he dress appropriately
for the job?

Does he come to work everyday?

Does he come to work on time?

Is he a steady worker?

Can he work b himself?
Does he meet production
schedules?
Does he take care of tools and
other equipment(with which he
works?)
Is he neat and clean when this
is on the 'ob?

Does he do his share of the wo k?
Does he observe safety rules a
regulations?

d

Does he observe the rules of t
company regarding smoking, eat
ing on the 'ob, etc.?

e

Is he courteous?
Is the quality of his work
satisfactory?
._ . .

e you satisfied worker
progress?

Can he do his regular job?
What is your impression of this
worker and the nature of his work?

Signed
Date

(Further comments may be made on the back of this sheet).



THE VOC1---N-,NAL REHABILITATION COUNSELOR

Introduction (Read and discuss in class)

Many school systems that are taking part in the work-study

programs will we with the local Office of Vocational Rehabil-

itation. There will be a Vocational Rehabilitation counselor

assigned to each workstudy program. The Vocational Rehabilitation

counselor's duties will be to assist the teacher and school ad-

ministrators in the follow_ng areas:

(1) Assist in determining the kinds of training stations

for which each student is best qualified.

(2) Assist in locating suitable training stations for each

other.

(3) Assist the student in overcoming difficulties he may

encounter in his school training station.

(4) Provide a medical examination for each student by his

family physician.

(5) In some instances, help provide medical treatment if

needed.

(6) Help the student secure additional training after grad-

uation from high school if this type of training is needed.

(7) Provide the student with an opportunity to discuss any

part of his school and work training with the counselor.

(8) Visit the home of each student and discuss the student's

training program with the student's parents.

(9) Assist the student in locating a job and provide the

student with assistance in keeping the job.

14



Teaching suggestion:

THE VOCATIONAL REHABILITATION COUNSELOR

1. Let your Vocational Rehabilitation counselor speak to the
classroom students early in the year.

2. Set aside a specific time for students to discuss problems
with the counselor. Make sure the students know the days
and the time of the day they :.'an expect their counselor.

3. Prior to visit by counselor, obtain a picture and informa-
'tion on the counselor and center theme for bulletin board
around him. Suggested theme titles: "Picture This",
"Know Him Better", "And Now Introduding . . . ."

4. Start a suggestion box. This might encourage many questions
from the students.

5. Make sure counselor explains the "whys" of the program and
show the ways in which he can help students, not only while
they are in school, but after schooling.

15



Class Activity

1. The name of the Vocational Rehabilitation counselor

assigned to my school is

2. The Vocational Rehabilitation counselor's adress is

His phone number is Area Code

3. The Vocational Rehabilitation counselor will be in my

school on the following schedule

4. Some of the specific items I would like to discuss

with the Vocational Rehabilitation counselor are:

A.

B.

C.

D.

16
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OBTAINING A SOCIAL SECURITY CARD

Introduction

One of the first steps before obtaining employment is to

receive a social security card. This card contains tie name

of the employee and a number. An employer may require the

worker to present this card at the time ' crview.

To oLtain a card, a form must be filled out as shown in the

example (see following page). Care sholild be taken to keep from

losing the card as the numb-r on the card is used in reporting

the worker's earnings and social security tax.

Social security tax may be t_nought of as a type of insur-

ance plan,Whereby the employee and employer contribute a certain

amount of money each month. Many times the amount of money

the employee contributes is withheld from his salary. The em-

ployee may receive benefits from social security under certain

conditions if he retires or, if he should become disabled.

Class Activity I

(Acquire recent bulletins explaining social security from
the local social security office and discuss the answers to
the following questions)

1. What are two (2) ways you, as an employee, will profit from
paying social security tax?

A.

B.

2. Who must pay social security tax?

3. What percentage of a worker's salary will be withheld for
social security tax?

4. How much tax will the er,iloyer pay in addition to what the
employee pays?

5. If a worker's income is -3,000.0C per year, how much social
securit 7ax does he pay?



APPLICATION FOR A SOCIAL SECURITY NUMBER
(Or Replacement or Lost Cord)

Information Furnished On This Form Is CONFIDENTIAL

S. instructions on hock. Print in Black or Dark Blue Ink or Use Typewriter.'
(Midd le e.Orn Of Inl,o1.- none, drew iffl____) 0J7Want*/FUL I. NAME

TOU WI..) Of IN wOPY
OR BUSINESS

DO NOT WRITE IN THE AIIPOV E ACE

Ft,mt FULL
NAME GIVEN
YOU AT BIRTH

PL ACE (/0
OF
It.' It
tou (HEWS FULL NAME AYFIERBIRTH(4:;atd.1 name)

FATHER'S FULL NAME (Rgordlss of whether living a, dead)

1

YOUR (Dart (Yon', ')

04.yE OF
BIRTH

o., YOUR PRESENT AGE
(Arp on !al! btrrlIdayl

YOUR SEX
MALE FEMALE

YOUR COLOR OR RACE
WHITE NEGRO OTHER

HAVE YOU EVER BEFORE APPLIED
OR OR tHAD A SOCIAL SECURITY, NO KNOW Y ES AW

DON'T III "YES" Print STATE In which pew applied and OA!! pew applied anti SOCIAL_ NUMBER illuotenc's

RAILROAD, OR TAX ACCOUNT HUMBER, 0 FT,
YOUR
HAlLING
ADDRESS

F 'S DATE

:VA

(Numb, and S,reer. Apr No P Bo., or Rural Route,

S.

TO" ASUR PA R TMENT Intetnol

55.5 fi

TELEPHONE NUMBER Sign YOUR NAME HERE (Do Not Print)

(Store)

Rout,' completed application /1.01./1 SOCIAL SECURITY ADMINISTRATION OFFICE

HAVE YOU COMPLETED ALL 14 ITEMS?

INSTRUCTIONS
One Number Is Al) You, Ever Need For Social Security And Too Purposes

Special' Altentuon Should Be Given To Items Listed Below
in this form completely and correctly. If any informotion is not known and is

.,,,,ailoble, writs "umknown Use typewriter or print legibly in dork ink.

el Your sociol sedulity cord will be typed with the nome you show in item 1. However,
if you wont to use the name shown in item 2, ottoch o signed request to this form.

riIf mot born in the USA, eater the nz.me of the country in which you were born.

m step/whet, adopting (father, or foster father is shown, include the relationship
lej after name; for exomple, "'John H. Jones, stepfother."

inIf you have ever before filled out on application like this for o sociol security, roil.
toed, or tam number, check "yes" even if you never received your cord. If you
check "yes," give the some of the Stote ond the approximate dote on which you
applied. Also enter your social security number if you did receive the cord ond re-
member the number. You may find your number on on old too return, payroll slip, or
wage statement.

elIf you get your moil in the country, without a street address, show your R.D.
Route, and Boo number; if at the post office, show your P.O. Box Na.; if there is no
such way of showing your moil address, show the town or post office name. If moil
under your name is not normally received at the address which you show, use an
"in care of" address.

Ill Sign your name as usually written. Do not print unless this is your usual signature.
NU unable to write, make o mark witnessed by two persons who can write. The

witnesses preferably should be persons who work with the applicant and both must
sign this application. A parent, guordion, or custodian who completes this form on
behalf of another person should sign his own name followed by his title or relation-
sleip to the applicant; for example, "John Smith, father.")

GPO . 1,1111 or-351-795

S

FOR DISTRICT OP FICE USE

FOR BUREAU OF DATA PROCESSING ANO ACCOUNTS USE



Teaching suggestions:

1. Utilize booklets and films available from local social
security office.

2. Invite social security representative to come and explain
about social security during or after (not before) study.
(This way the students are familiar enough with social security
to answer questions as well as ask questions.)

3. Use overhead projector to aid in filling out social security
card information.

4. Impress on students the importance of employer's so.bmitting
payments and employee's payments to social security.

5. Discuss individual names and the confusion they could cause
when not submitted correctly (full names, misspelling, etc.)

6. Emphasize the applying for name changes when the "Miss"
becomes a "Mrs."
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PAYING INCOME TAX

A worker does not always receive his full salary at pay-

day. Many employers withhold the social security tax and income

tax from his paycheck. Almost everyone who works must pay income

tax. The amount that is paid depends upon the number of depen-

dents the worker has and the amount of salary that he makes. It

is possible that the worker may be due a refund if more than

enough income tax is withheld from his salary. The income tax

year begins the first day of January and ends the last day of

December.

Class Activity I

(Obtain free tax books from the local income tax office and
explain the answers to the following questions)

1. What are exemptions?

2. What is a dependent?

3. How much exemption does a person receive for himself? For
each dependent?

4. If a person made $600.00 in one year and had no dependents,
how much tax would he pay?

5. What is the deadline for filing income tax forms?

6. What is meant by a refund?

Class Activity II

BUT YOU SAID $30.00

Situation: Orville was very disappointed when he received
his first check from Acme Construction Company. He had worked
each day after school for two weeks. He expected $30.00 for
this period of time. However, his check only showed $24.50.
He decided to ask his teacher, Mrs Smith, about the check.

20
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Orville: Mrs. Smith, my check was for only $24.50 for the last
two weeks work. My supervisor told me that I would receive $30.00
for the two week's work.

Mrs. Smith: Did you talk with your supervisor about the check?

Orville: Yes, Matm, but it was late Friday when I received my pay
and we didn't have time to discuss it fully. My supervisor said that
the reason I didn't get the full $30.00 was because of the various
deductions.

Mrs. Smith: Do you have the stub from your check?

Orville: Yes Maim, the lady at the bank asked that I tear off the
stub before I signed my name on the back of the check. She called
this "endorsing the check". Here is my stub, Mrs. Smith.

No. 45227 ACME CONSTRUCTION COMPANY
Green Tree, Georgia

Gross Pay Deductions Net Pay
$30.00 Fed, W-H FICA State W-H Ins. Retirement Other $24.50

$4.06 $1.44

Date EMPLOYEE `S EARNING RE ORD DETACH THIS 'TUB
11/15/6) FOR YOUR RECORD

Mrs. Smith: You see, Orville, your salary was $30.00. This is
known as your gross salary. . . the full amount you earned. How-
ever, you received only $24.50 and this is known as your "net"
salary ... which is what you made after deductions. The difference
between your "gross" earnings and your "net" earnings (or take
home) is $5.50. That part of your salary is being held for other
purposes.

Orville: I don't understand - if I earned the money, why didn't
I get all of, my salary?

Mrs. Smith: Most employers take out income tax at the time the
salary is earned. The amount deducted depends on the salary you
earn and the number of dependents you have.

Orville: Oh, I remember, this was explained to me when my super-
visor asked me to sign a paper telling how many dependents I had.
Of course, I didn't have any dependents. Could I get any of my
income back?

Mrs. Smith: Yes, it may be possible to get part or all of your
tax back when you file your income tax form. This is done around
the first of the year. At that time you figure out how much you
owe in taxes. It may be possible that you do not we any taxes
and you would get all the money back that was withheld. It would
depend on the amount of salary you earned.



Orville: My father figures his income tax each year. I think
I'll ask him who his dependents are and if he gets back a refund.

Mrs. Smith: That would be a good idea and it may be that your
parents will have an extra tax form and instructions booklet that
you could bring to class in order that we can discuss it further.
There are other deductions listed on your check stub, Orville.
One of these is FICA or, as some people call it, social security tax.

Orville: Does it have to do with my social security card?

Mrs. Smith: Yes, Orville everyone working for a salary must ob-
tain a social security card and be assigned a number. This num-
ber-is yours and that is the way you are identified on many of
your records.

Orville: Why don't they use your name instead of a number':

Mrs. Smith: One reason is that there could be several people
with the same name and-this could present problems to the people
having to keep up with all the records. You wouldn't want your
earnings credited to someone else, nor their earnings to you, would
you?

Orville: No, Ma'm. I remember that you helped me get my social
security card before I began work.

Mrs. Smith: Yes, it is simple to obtain a social security card.
You must fill out an application blank which may be obtained from
the local social security office.

Orville: Why must I pay social securityetax?

Mrs. Smith: Social security may be thought of as being a plan
that provides an income for you after you retire, or if you should
become disabled. It may also help provide income for your dependents
if you should die.

Orville: Then the money that was taken out of my salary may c,o
toward my retirement?

Mrs. Smith: Yes, and in addition to the money you pay in, your
employer must pay in also and that amount is included in your account.

22
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HOW DO I GET THE JOB?

Introduction: (Read and discuss in class)

Someday you will be faced with getting a job "on your
own". Where do you start? What do you do? Listed below are
some ways that have proven helpful to others:

1. Using the classified ads in the local newspaper. Many times
an employer will advertise for a worker in a local paper. The
following may be an example of such an ad:

HELP WANTED MALE: Helper in downtown service
station experience helpful but not re-
quired. Beginning salary $65/wk. Call
543-0558, ask for manager.

Many times a worker will advertise in the classified ads
as to the type of job he is looking for. Below is an example
of this type of ad:

SITUATION WANTED: High school student desires
job after school and Saturdays. Have some ex-
perience as a service=station attendant, but
will consider other employment. Call Bob Jones
at 543-0558.

Class Activity I

Bring classified ads taken from a local newspaper to class.
Identify the different jobs available. Could you qualify for
these jobs?

Almost all the help wanted ads contain some basic information.
Make a list of the different points covered in the ads.

1.

2.

3.

4.

5.

6.
7.

Class Activity II

Write a situation wanted advertisement for a job you desire.
Use at least the following information: type of job desired
age - brief explanation of experience hours you could work -
address and/or phone number. Remember the cos47 of the ad depends
on the number of words and the amount of space used. Therefore,
keep the ad short and interesting.

SITUATION WANTED

24



2. Checking the yellow pages of the telephone directory. By
checking through the yellow pages you may get an idea of the
jobs available in your community. You should especially note
the type of businesses - the location of the businesses and the
types of jobs you think may be available at a particular business-.

Class Activity III

Obtain a copy of a local telephone directory and identify
the types of jobs that may be available on a given yellow page.

a.

b.

c.

d.

e.

f.

3. Friends and relatives may be helpful to you in locating a
job. It may be to your advantage to ask among the people you
know and see if they know of any job openings.

4. Employment offices will be discussed in a later chapter.

25
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THE EMPLOYMENT SERVICE

Introduction

Each state has a state employment service which is designed

to help people find jobs. Employers who need employees use the

employment office to find qualified people to fill certain jobs.

The employment office uses trained counselors to interview people

who need employment. Sometimes tests are used to determine what

type of job the applicant (person desiring employment)can do best.

One of the first duties of an applicant desiring a job from,

the employment service is to fill out an application form. This

information is used to determine the kind of jobs the applicant

is best qualified for. The interview at the employment office

should be conducted in much the same manner as the interview would

be if you were applying for a job at any business.

Class Activity I

Henry and Bill had been studying in school about the employ-
ment office and now they are ready for their interview. They
arrive at the employment office, introduce themselves to the re-
ceptionist and state the purpose of their visit.

Receptionist: Please be seated. Mr. Hall, the employment coun-
selor will be with you in a few minutes. While you are waiting
would you please complete this application form?

Henry and Bill: Thank you.

Henry: (speaking to Bill and looking at the application). There
are many questions on this application that Ere similar to the
oen we filled out in class.

Bill: Yes, they are similar. I might not have known some of
the answers if we had not known what to expect.

Receptionist: (introducing Henry and Bill to Mr. Hall). Mr. Hall,
this is Henry Jones and Bill Smith. They would like to talk with
you concerning employment.

Mr. Hall: I'm happy to meet you. Bill, would you like to come
into my office first. Henry, you will be next. (Bill and Mr.
Hall enter Mr. Hall's office.)



Mr. Hall: We' u tell me something about yourself, Bill?

Bill: Mv name Bill Smith. I am 18 years of age and I have
recently graduated from Central High and I really need a job.

Mr. Hall: What type of job would you like, Bill?

Bill: During school I worked part-time in a service station.
I really like to do that type of work.

Mr. Hall: Oh, yes, I see on your application that you worked part-
time at the City Service Station. Could you tell me about your
duties?

Bill: Whilr, I was working at the City Service Station, I received
some experience in several areas, but my main experience was in
cleaning the station and waiting on customers.

Mr. Hall: Would you mind if I checked the references you gave
on your application? I would especially like to talk with your
teacher and counselor, and your former employer.

Bill: Yes, that would be fine and if you need other information
from me, please let me know.

Mr. Hall: We will try to help you find a job, Bill.
you within a few days.

I will call

Scene: Have the same students play Mr. Hall and Henry.
During Henry's interview, permit Henry and Bill to make up ques-
tions and answers. The class will act as Judges and offer
suggestions for improvement.

Class Activity II

Below is a sample application from the State Employment
Service Office. Fill in the blanks with information regarding
your own history and experience.

(sample on the following page)

28
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APPLICANT PLEASE COMPLETE ALL ITEMS IN THE NUMBERED SECTIONS ON THIS DE.

is

VOEATiONAI TRADE

L.f ,!TV

77:7

1

7. LL.D._ A ', ;ON ,:Di;,A1'4! '4G
NAm!_ OF ''''.:..-7:2,0 SUF,Er. '... 1,.!' - t''4.F.PAP I :. CO 5TH W(:.:

P 1,;f4 '., .:H.7.1.,L_

RCLE HIGHEST YEAR OF EDIJCa.'10J (.0MPLETED ANC GIVE DEGREE
;,4-5E HIGH

3 4 2 3 1

3. PPINT NAME: LACT FIRST M,DOLE SI
SI
Nl

4,
_1_

ADDRESS: NUMBER STREET OP APT. J5. TELEPi-ON:

6. CITY STATE ZIP

10
SINGLE

jTHER

CCIUN'Y

7. DATE OF BIRTH B. HEIGHT WEIGHT MA R. TAI. STATUS

MARRIED

C11,2E-N

O YES 0 NC,

1,1. UAT r F

OF_11. NUMBER IN NUMBER

FAMILY DEPENDENTS

ANNUAL FAMILY ..S.
INCOME

12. DRAFT
STATLY.,

13. IF VET.. LIST DATES CF LAS, ACTIVE SERV . SERIAL NO.
ENTERED RELEASED BRANCH OF MILITARY

"' L.ERVICE CONNECTED OISAUILIT Y YES NO

14. IF NE,COED FOR WORK, DO YOU HAVE DRIVER'S LICENSE [' -110.

WORK TOOLS CAR OR TRUCK PROFESSIONAL ON

UNIFORMS TRANSPORTATION TRADE LICENSES

UNION
I ME.MBLP

I YES NOD

16. ARE YOU WILLING TO. TRAVEL RELOCATE

COMMUTE Cr] NUMBER OF MILES ONE WAY

LOCALITY PREFERRED

17. ANY HEALTH PROBLEM' IF YES, LIST NATURE OF PROBLEM.
YES NO 0

18. TYPE OF WORK YOU ARE LOOKING FOR 19. M.NIMUM WAGE ACCEPTABLE

20. HOURS AVAILABLE FOR WORK WOULD YOU AC'..F.P7 WORK. ON SHIFTS.'
ST 2ND 0 3RD

7 21. WHAT TYPE OF OCCUPATIONAL TRAINING ARE YOU INTERESTED IN? PLEASE LIST.

1 22. IF YOU APE CONSIDERING CHANGING YOUR OCCUPATION, PLEASE LIST YOUR REASON.

APPLICANT'S itGNAT..Rf

GEORGIA DEPARTMENT OF LABOR EMPLOYMENT SECURITY AGENCY TES

4

1

DATE::: A TTE.:-IJDED
FROM Tr)

-+

I

DEGR,E!..,

DROP OUT

CODES

SI<A DA TE

SOURCE OF INTAKE
SELF ES WELFARE PPOGRAMF.

TEST RESULTS OR DATE

OTHER

SAT 3,5;

GATB

PROF:

OTHER:

REFERRED TO COUNSELOR DATE:

INITIAL APPLICATION INTERVIEWER

SHOW ESARS CONTROL NO., FORM NO.,
DATE COMPLETED AND INITIALS

APPLICATION CARD I ..4 n.



Class Activity III

1. What are two duties of an employment service?

A.

B.

2. Where is the nearest employment office located in your
cornmunity?

3. What are two duties cf a receptionist?

A.

B.

4. What is the purpose of filling out an application for em-
ployment? Give two.

A.

B.

5. What is meant by a "reference"?

6. Why would an employment counselor or employer want to check
your references? Give two reasons.

A.

B.

7. If you have worked before, tell briefly how you obtained your
job.
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When you go to that important job interview, you are going

with the aim of sellina yourself to the prospective employer.

There are many "do's" and "don'ts" that You need to remember.

Some of these are listed below. Perhaps you can add more. Let's

study each carefullv.

1. It is very important to be on time for the interview. If
you aren't on time for the interview, the employer might wonder
if you would be on time for work. Time is money to any employer.

2. Always make an appointment for your interview.

3. In preparation for your interview, remember not to lea'e your
good grooming, manners, or confidence at home. Dress appLup-
riatelv. Don't chew gum.

4. Never carry your friends with you to a job interview. The
employer wants to see you, not your friend.

5. Prepare yourself for any questions the employer might ask.
Be sure to carry your social security card and other important
papers you might need.

6. As you come into the reception room, be sure to introduce
yourself to the secretary and state the purpose of your visit.

7. When the receptionist calls you in for your interview, re-
member your good manners, shake hands with your ..prospective
employer.

8. Answer all questions honestly.

9. Talk directly to the interviewer and not to your shoes.

10. Whether or not you get the job at this time, be courteous
and thank him for letting you come. He may need you at a
later time.

11. The interviewer may ask you to fill out an application form.
If so, be sure you have your pen with you and all the necessary
infOrmation. Be prepared.
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Sugcestions for suplementaxy information:

Bo :!et: How to Get a Job: A Ft-andy Guide for Job Seekers

-source: The President's Committee on Employment of
The Handicapped

.7ashincton, 0. C.

F.x7fhle4-: Chec-k List for Job :-!unters

Source: Georgia .Deoart:Tlent of Labor
State Office Luilaing
Atlanta, Georaia 30334

Fil n: 7:inding the Right Job

Source: Division of Instructional Material and Library
Services
State Department of Education
State Office Building
Atlanta, Georgia 30334

Film: The Big Question

Source: Association Films, Inc.
2221 Faulkner Road, Northeast
Atlanta, Georgia 30324

This film discusses choosing a career.

Pamphlet: How to . . .Prepare Yourself for Job Interviews

Source: The Florida. State Employment Service
Tallahassee, Florida

Pamphlet: The Road to the Right Job

Source: Georgia State Employment Service

Pamphlet: Getting the Right Job

Source: Glidden-Durkee
Division of S.C.M. Corporation
900 Union Commerce Building
Cleveland, Ohio 44115

Film: Good Looks

Source: Modern Talking Picture Service
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THE FTPST JOBS

Introduction

FsuPlly the -first actual job the student obtains depends

linen several factors. Below is listed several factors which should

be considered when see.__. g emnli-Dvment. Discuss each in class

and tell :ht they ray impc,rtnt in deciding upon a job.

I. Student's "likes" and "dislikes"
2. Types and number of jobs available
3. Transportation available to and from the job
4. Age cf student
5. Student's achievements in school
6. Reputation cf firm or business which desires employees
7. Danger involved in the work
8. Wages offered
9. Kind of training expected

10. Other benefits of iob: sick leave . .retirement benefits
insurance

11. Tools and equipment required

Class Activity I

Almost all the above would be important factors when you
start thinking about a job. Place them in order that you consider
most important. Tell why you decided upon your answer if asked
by the teacher.

1.

2.

3.

4.

5.

6,

7.

8.

9.

10.

11.



Teaching suggestions:

1. Have students develop their own ideas of "the bad interview"
into a role-playing situation.

2. PeversP role-playing situation into "the good interview".

3. Back a bulletin board with want ads. Circle potential job
situations for the E.M.P. Let students attach their pictures
(connected by "Yarn lines") to job interests.

4. Write letters to companies of possible occupational areas
for free inforr:ation.

5. Develop unit study on how to write letters.

6. Ask the local State Employment Service counselor to visit
the class.

7. Now is a good time to bring in your good grooming unit.

8. Have the secretary who handles work permits visit the class.
Prepare transparencies to use during discussion.

9. Have each student pretend to be an employer and list the
traits he would look for (good and/or bad) in choosing an
employee. Then, compile the list with the students at the
blackboard.

in. A unit of study on manners might fit into your work right
now. Let students make a chart of the "Do's and Don'ts"
of manners.
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WHY DIDN'T I GET THE JOB?

Scene: The bell was ringing as Jim and Joe left school
to go to their places of erployment at Harry's New Car Agency.
They had ben working at Harry's for the past three months.

Jim: I think I'll take a short cut so I can get to work a
little early today.

Joe: Why bother? I bet Mr. Parks will be late to give us our
orders. Come with me. We'll stop by the bakery and buy some
donuts and a soft drink.

Jim: T. don't think that would he right. Besides, Mr. Parks
said that he had something important to tell us today and I want
to change into some other clothes so these clothes won't get
grease and dirt all over them.

Joe: Aw, shucks, Jim. You worry too much and all that my mom
has to do is throw the clothes into the washing machine. This
is not a real job, it's only part of our school training . . .

I'm going to wear what I have on.

Questions:

1. Who had the better attitude toward work? Jim or Joe?
Explain.

2. Why is being on time a good worker trait? Explain.

3. Why is it important to dress appropriately for a job? How
would you dress for the following jobs:

A. Waitress

B. Printer

C. Clerk

D. Plumber

E. Car hop

F. Nurses' aide



Class Activity II

Scene: At the car agency

Mr. Parks: Hello, Joe. Say, you are a little early today.

Joe: Yes sir, there were some things I wanted to do before
it was time to begin work. Would you like to give me my
assignment now?

Mr. Parks: No. I want to talk with you and Jim together.
There is something important. that I want to tell vou.

Jim: Hello, Joe. I told you there was nothing to worry about.
I'm 15 minutes late and no trouble at all. I've been late al-
most every day for twe weeks.

Joe: Mr. Parks is waiting for you to come in, he has something
important to talk with us about.

Mr. Parks: Hello, boys. I've been observing your work habits
and I want to review what we said, at the time I hired you, about
some of the work habits that are important to any job such as
being on time, dressing appropriately for the job, taking an in-
terest in your work, and doing every job to the best of your ab-
ility. Today, I must make a decision since we are adding an ex-
tra worker for the parts department. This is a good job and it
will enable the worker to learn about car parts and how to fill
orders as well as learn about cars. In this job you will be
working directly with the public and it may be a permanent posi-
tion if the person selected does a good job.

Jim: That does sound like a good job I could do that work in
only a short time each day.

Joe: It sure sounds great, Mr. Parks. I know it would be a good
job and would sure help person to learn a lot about cars. I

have enjoyed my work here and I believe I would like to work in
this field after I graduate from high school.

Questions:

1. If you were the employer, would you hire Jim and Joe?

2. Compare the worker traits of Jim and Joe.

3. What is meant by dealing directly with the public? Why are
good manners and proper dress even more important when deal-
ing directly with the public?

4. What may be other jobs available at a car agency?

5. What may be some duties of a parts department employee?



WHAT WILL I DO WITH MY INCOME?

There are many answers to the question of "what will I do

with my income?", but the right answer for your situation may re-

quire some planning-and thinking. The answer may depend on sch

things as: How much salary will you make? What kind of expenses

will you have such as room. and board, transportation, personal

articles, and clothing? Another question may be how much of my

salary will I spend for recreation?- gifts? church offerings? etc.

It will be your choice to make; however, it would be well

to consider each expense carefully, especially during the first

few years you are working. You may ask ycurself such questions as:

"Is this expense really necessary?" "Would a cheaper item be better

for this situation?" Can I buy this item without sacrificing some-

thing I need or want even more?" "Would it be better if I waited

to purchase this article?"

You should consider makinga budget and set aside a certain

portion of your income for things that you need and want. Many

people find it difficult to stay on a fixed budget; however, the

people who have a buqicTot and stay with the budget may not have

financial troubles as often.

Class Activity I

Suppose you had to decide between a $3.00 shirt and a $6.00

shirt. Name four (4) things that may influence your decision.

A.

B.

C.

D.

Class Activity II

Name five (5) items of expense that you may not have during

school years that you may have three years after graduation.

A.

B.

C.

D.



Class Activity III

Name two (2) advantages of having a budget. Name two disadvantages.

A. C.

B. D.

Class Activity IV

Situation: Helen was about to receive her first check after work-
ig at Bell's 5 and 10 store for one month. She was trying to
decide whether or not to spend her first check on a watch she
had seen in a local department store. She is discussing this with
her friend, Sue.

Helen: Oh, Sue. it is a beautiful watch and I have always want-
ed a watch like that. I really don't know if I should spend my
money for this watch or if I should put most of my money in a sav-
ings account.

Sue: Why would you want to put it in a savings account?

Helen: I will be graduating from high school in a few more months
and I realize that I must buy my senior ring, invitations, and I
will need new clothes during the year. That takes money. If I
don't save now, I won't be able to get these things.

Sue: That's right, and also, there is a possibility that you may
want to continue your training after graduation and that may be
rather expensive. But, remember, there is a possibility that the
right boy may come along and you may want to get married.

Helen: There is no chance of that. I don't even know any boys
that I would want to marry.

Sue: Neither did our friends Judy and Paula when they were in our
grade but they are married now.

Helen: That's right. I guess that must be considered a possibility.
There are so many things I need. I think I'll wait until I have
saved more money, then I'll decide which needs are more pressing
and make my decision then.

Sue: I think vou are right, Helen. You've made what our teachers
and parents call a "wise decision".:
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Class Activity V

1. Make a list of five (5) items that you would like most to
spend money for.

A. C.

B. D.

E.

2. Rate the items in the order which you consider most important
and list the reason why you consider each important.

A.

B.

C.

D.

E.

3. What expenses are usually associated with graduation? Make

a list of these expenses and indicate who will pay for them

when you graduate.

A.

B.

C.

D.

E.

F.

G.

40



Teaching Suggestion:

Booklet: Making the Most of Your Money

Source: Educational Division
Institute of Life Insurance
277 Park Avenue
New York, New York 10017

Booklet: The Story of American Banking

Source: The American Bankers Association
90 Park Avenue
New York, New York 10016

Booklet: Using Your Money Wisely

Source: The American Bankers Association
90 Park Avenue
New York, New York 10016

Booklet: Using Bank Services

Source: The American Bankers Association
90 Park Avenue
New York, New York 10016

Booklet: Helpful Hints on Managing Your Money

Source: The Savings and Loan Foundations, Inc.
1111 "E" Street, N.W.
Washington, D. C. 20004

Film: Banking in Action

Source: Association Films, Incorporated
2221 Faulkner Road, N.E.
Atlanta, Georgia 30324

This film portrays the role of banking in history.

Paying By Check

Source: Federal Reserve Bank of Richmond
Bank and Public Relations Department
100 North Ninth Street
Richmond, Virginia 23213

Booklet: Tips on Making Change

Source: The National Cash Register Company
Merchants Service Department
Dayton, Ohio 45409
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SAVING PART OF MY INCOME

Introduction (Read and discuss in class)

Many students make the decision to start a savings account

during their school years. By opening a savings account early,

the money saved may be used for the many expenses at graduation

time, or expenses after a student finishes school and begins

life on his own. Some of the reasons given for opening a savings

account include saving for (1) class ring, (2) other graduation

expenses, (3) buying a car, (4) additional training after grad-

uation, (5) expenses to begin married life.

A savings account differs from a checking account in that

you cannot write checks on the money you have in savings. How-

ever, it remains your money and you can withdraw it, if you de-

sire. Your money draws interest when it is left in a savings

account. Interest is the amount of money the bank pays you for

the use of your money while it is deposited in a savings account.

The amount of interest you receive will depend on the amount of

money you have in savings. This amount is referred to as the

"principal" and the fixed amountlof interest Paid by the bank,

or savings institution, is known as the "rate". Another factor

which will determine the amount of money you receive will be how

long your money remains in a savings account. How long your

money remains in a savings account is referred to as "time':

Many banks and lending institutions pay interest yearly (annually),

or every six months (semi-annually), or every three months (quar-

terly) .

In trying to decide how much of your salary to save, you

should consider such factors as: (1) How much salary do I make?

(2) What is the amount of expenses that I must meet from each

salary check? (3) What are my reasons for wanting to save money?
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Class Activity

1. Give two (2) reasons why you think it may be easier for some
people to save money when they have a savings account than when
they place their money in a checking account.

A.

B.

2. Give two (2) ways a checking account differs from a savings

account?

A.

B.

3. Give four (4) reasons why you think starting a savings account
may be beneficial to you.

A.

B.

C.

D.

4. Draw a line from the word on the left to the sentence on the
right that best defines the word.

1. interest a. the amount of money you have in
savings

2. rate b. how long your money remains in
savings

3 time c. the percentage of the principal
which the bank pays for use of the

4. principal money
d. you can write checks on this type of

5. savings account account
e. the type of account on which you

6. checking account receive interest
f. the amount of money the bank pays

for using your money

5. If you deposited $200.00 in savings, what amount of interest
would you receive at the end of one year at a rate of 4%?

6. Name some other methods of saving money that you are aware of.

Give advantages and disadvantages of each.



CONSIDERING A CHECKING ACCOUNT

Introduction (Read and discuss in class)

Many people today find it more convenient to pay by check

rather than by using cash. Payinti bills by check offers ad-

vantages in that: (1) you will have a written record of your pay-

ments or purchases, (2) you are not as likely to lose your money

if it is in a checking account, (3) many people find it more con-

venient to use checks rather than cash. Usually a small service

charge is charged by the bank for a checking account.

To open a checking account, it is usually necessary to go to

the bank where you desire to open an account, and fill out necessary

papers including .17!ng the bank written example of the way you

sign your name ( signature). You :could write your name the same

way on each check you write. The sample signature helps prevent

someone form forging your name to a check.

An important thing to remember regarding a checking account

is not to overdraw the amount of money you have in your checking

account. A good way to prevent overdrawing your money is to keep

a record of each check you write and keep a record of the amount

of money you have remaining. Almost all blank checks have a stub

attached to the check which can be used for this purpose.

Class Activity I

Obtain a sample check, practice filling in the check, making

it payable to S. R. Jones in the amount of $10.50 for magazine

subscriptions.

SAMPLE CHECK

THE FRIENDLY NEIGHBORHOOD BANK
Green Tree, Georgia 19

Pay to the order of

Signature
44



SAMPLE CHECK STUB
Check Checks issued to or Amount of Amount of Balance

Date Number Deposit received from deposit Check

Class Activity II

Give two (2) reasons for the bank requiring a sample of your
signature when you go to open a checking account.

A.

B.

Class Activity III

What wmuld Bill's checking account be at the end of the month
if he wrote the following checks and had a balance at the beginning
of the month of $100.00.?

Date Amount To
12/3 $10.00 Joe's Cleaners
12/9 5.00 Harry's Service

Station
12/10 20.00 Bill's Used Cars
12/15 8.00 Charlie Jones

Questions:

For
Cleaning of Clothes

Gasoline
Auto Payment
Services rendered

1. Why may it be of benefit for the person writing the check to
fill in the bottom part of the check where the word "For
is written?

2. What does the word "financial"mean?

3. What does the word "forgery" mean?

4. Give three (3) advantages of paying bills by check rather than
by using cash.

A.

B.

C.



Class Activity IV

Scene: John enters the bank to open his first checking account.

John: Good morning. My name is John Johnson and I would like to
open a checking account.

Bank Teller: I'm happy to meet you, John. My name is Mr. Anders-
son. We would need to fill in some forms in order to begin the
account.

John: Would you mind answering some questions about the checking
account while we are completing the form?

Bank Teller: I would be glad to answer your questions, John.

John: Is my money safe in the bank?

Bank Teller: Yes, John, the bank takes every precaution to insure
that your money is safe and, in addition, most of the banks are
insured so that if something happened to the bank you would not
lose any money that you have in the bank.

John: What is the difference between a checking account and a
savings account?

Bank Teller: A savings account is money deposited into an account
especially for the purpose of saving money. You do not write checks
on this money. The bank pays you interest on money in your account,
according to the amount you have in savings and the length of time
the money remains in the savings account.

John: Can't you do this with a checking account?

Bank Teller: You could save your money by using a checking account,
however, the bank does not pay you interest on your money and, in
most banks, you must pay a small service charge for using a check-
ing account. The service charge is to cover the cost of handling
your checks and keeping your balance straight.. Remember, you do
not write checks on a savings account; also, many people are more
tempted to write checks on their money if it is in a checking account.

John: How much interest do you pay for using my money?

Bank Teller: Well, suppose that the bank paid 4% interest per year
and you had $110.00 in savings. You would receive $4.00 for the
first year, then your $104.00 would earn $4.16 for the second
year, etc.

John: If I started a checking account could I write as many checks
as I wanted to?

Bank Teller: Yes, you may write as many checks as you want, of
course, but you must have enough money in your account to cover
each check.
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John : On this form it asks whether or not I want a joint check-
ing account. What is meant by this?

Bank Teller:. This means that you may want someone else to be
able to deposit money or write checks on your account, such as
your father or another member of your family. Many times a hus-
band and wife want this type of account.

John: Oh, I see, Mr. Anderson. I believe I will go ahead and
complete my form now. I want to begin my checking account with
$50.00. I will need to use some of this money soon, but I will
soon be able to begin a savings account. You see, this is my
first paycheck on my job and I will need to buy some materials and
clothes, but, by my next check I'll be able to save some of my
money.

Bank Teller: That's fine, John. Next month we will open you a
savings account. I can tell that you are thinking ahead.
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BUYING A CAR

Often when a boy reaches the age when he is permitted to drive

a car, he begins thinking of the day when he can own a car of his

own. Purchasing a car can be a large problem for a teenager as

this may represent the largest single investment that he may make.

Among the decisions that he must make is, "Am I ready for a car?"

Perhaps the answer to this question must come from the student;

however, he would do well to think of every factor involved and

not arrive at a decision too hastily. Some of the questions he

may ask himself are:

1. Do I really need a car?

Perhaps the first answer to this question would be "Yes", but

one needs to think of things such as (a) Do I have other means of

transportation? (b) Why do I really want a car?

2. How does my family feel about me owning a car?

The attitudes of parents are very important factors in your

decision of whether or not you should purchase a car. Living at

home, you should have your parent's permission to purchase a car

or you may find that you have problems you did not know you could

have.

3. Can I get someone to finance the car? Who will pay for the car?

If you buy a car on a time-payment-plan, will you have sufficient

funds to keep up the payments? What would happen to the car if

you lost your job?

4. Who will provide the upkeep of the car?

Many teenagers are surprised at the cost of keeping a car. Not

only is fuel a major -ixpense, but what about tires? insurance?

maintenance and repairs? These expenses could be very high and

should be taken into consideration when you are deciding whether



or not to purchase a car.

5. ?re your driving habits of a quality to justify purchasing

a car?

Perhaps the answer to this question may be the deciding factor

in purchasing a car. Even if you can arrange financing and

have your parent's consent to purchase a car, you must be con-

vinced that you are a safe driver and use mature judgment when

you are driving.
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SUPPLEMENTAL TEACHING MATERIAL

1ocklet: Welcome to the Highway

Source: The Goodyear Tire and Rubber Company

Booklet: How's Your Driving

Source: Metropolitan Life Insurance Company
New York, New York

Booklets: Deadly Reckoning

R. T. P. (Rest in Pieces)

Source: The Travelers Insurance Companies
Hartford, Connecticut

Lecture-demonstration: Defensive Driving
Southern Bell Telephone

Source: Southern Bell Telephone and Telegraph Company

Films: Before It's Too Late

MoXiento

Anatomy of an Accident

Source: Southern Bell Telephone and Telegraph Company

Film: Look Who's Driving

Source: Aetna Life and Casualty Company
Information and Education Department
151 Farmington Avenue
Hartford, Connecticut 06115

Animated cartoon demonstrating to the average driver the perils
of acting like a child behind the wheel.

Film: To See Ourselves

Source: Aetna Life and Casualty Company
Information and Education Department
151 Farmington Avenue
Hartford, Connecticut 06115

Shows that the fault of driving is not always that of "the other
fellow"

Film: Occupation -- Auto Mechanic

Source: Modern Talking Picture Service
714 Spring Street, N.W.
Atlanta, Georgia 30308
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Film: Not Around the Block

Source: Travelers Insurance Companies
Plaza Productions, Inc.
Distribution Division
3 Constitution Avenue
Hartford, Connecticut 06115

Explains insurance importance. 'yiritten for teenagers.

Film: Let's Live a Little Longer

Source: General Motors Corporation
Public Relations Staff -- Film Library
General Motors Building
Detroit, Michigan 48202
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HOW MUCH DOES IT COST TO OPERT,TE A CAR?

Joe was asked to figure his expenses for operating his 5-

year old car for one year. He estiated that his car was worth

$1,000.00 and he would drive it 10,000 miles. His first step was to

ask his father to help him make a list of the expenses that he

expected to incur. His list of expenses were:

1. depreciation
2. gasoline
3. oil
4. tires
5. repairs
6. washing
7. greasing
8. insurance, taxes, license, tag
9. payments

He began his costs by figuring depreciation. Joe knew that

depreciation meant how much the value of the car would decrease

at the end of a given period of time. In other words, as a car

grows older, it isn't worth as much as it was to begin with.

Since Joe was interested in figuring his expenses for one year,

he estimated his car would be worth only $700.00 at the end of the

year. Therefore, the amount of depreciation would be $300.00.

He computed the depreciation_ in the following manner:

$1000.00 - estimated value of car at beginning of year
700.00 estimated value of car at the end of year

$ 300.00 - depreciation (estimated)

In figuring how much his expenses for gas would be for driving

10,000 miles, he used the following procedure: estimating that

the car averaged 15 miles to each gallon of gas, he divided 10,000

by 15 as shown in the following example:

666
15)10,000

9 0
1 00

90

100
90
10 53
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He determined that it would take apTcroximately. 666 gallons

of gas during the next year and he estimated the cost of gas to

be 35 per gallon. By multiplying his total gallons of gas need-

ed by the cost per gallon, he estimated his cost for gas to be

$233.10.
666

x.35
3330

1998
$233.10

Joe figured his expense for oil in the following manner. He

wanted to change his oil every 2,000 miles and he knew thatit cost

$4.00 each time that he cl-nged his oil. He divided 10,000 by

2,000 and found that he wou.d change oil 5 times during the year.

The next step was to multiply the number of changes by the cost of

each change. He found that his total cost for oil w-)uld be $20.00.

5 times
2,000)10,000 $4.00 per oil change

10,000 x 5

$20.00

Joe decided to purchase medium grade tires. He could buy

these for $27.00 each, or four for $100.00. He decided that he

would need to replace all four tires; therefore, his cost was

$100.00. He saved $8.00 over the cost of purchasing each tire

separa' Ay. Can you show how he saved the $8.00?

Joe did not know how to figure the cost of repairs. However,

since his car was 5 years old, he decided to estimate the cost at

$1C0.00.

Joe decided he could save some money by doing the washing

himself, so he did not have any expenses for washing the car.

Joe decided that he would have his car greased each time he

changed the oil in the car. Since he planned to change oil 5 times

and, since each time he had his greased it would cost $2.00,

figured his expenses to be $10.00 for greasing.
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Joe's car payments did not include the cost of insu ance and

taxes and he surely wanted to be covered if something happened

to his car. His insurance cost 5150.00 per year. His taxes, tag,

and license cost $60.00 per year.

Joe was not sure that all expenses would be col.ered so he de-

cided to allow $50.00 to cover any expenses not included. He call-

ed these expenses "miscellaneous".

Joe felt that he should include his car payments since these

had to be paid during the next year and this is a part of his

automobile expenses. His payments are $50.00 per month and when

he multiplied $50.00 by 12 (the number of months in a year), he

found his yearly payments to be $600.00.

Joe's expenses for his automobile during the next 12 months

were estimated as follows:

gas $233.00
oil 20.00
tires 100.00
repairs 100.00
grease 10.00
insurance 150.00
taxes/license 60.00
car payments 600.00
miscellaneous 50.00

$1,323.00
less depreciation 300.00 (not a cash expense)

1,023.00

Joe figured his total cost was $1,323.00 for the next year

even if he deducted depreciation which is not a cash expense. The

out-of-pocket expense would amount to $1,023-00.

5
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IT IS A PRETTY CAR - BUT . .

Class Activity I

Situation: Everything was going well for Harold. He had a
good job and now he was thinking about buying a car. He decided
to discuss this with his father.

Father: You wished to talk with me about buying a car, Harold?

Harold: Yes sir, I've been saving my money for a down-payment
and I've decided that I could pay up to $50.00 a month as pay-
ments. I wanted to discuss this with you before making a definite
decision on purchasing a car.

Father: That's a good idea. Did the $50.00 you set aside for
payments include the operation of your car?

Harold: No, sir. I didn't include those expenses. What would
be included in those expenses?

Father: There are certain expenses which are necessary if the car
is used, such as gas, oil, tires, repairs, then there is depreciation.

Harold: What is depreciation?

Father: As you know. Harold, a car is not worth as much as it gets
older. The difference in the price of the car when it is new
is more than it is the second year and the price gets less the old-
er the car.

Harold: Then depreciation may be why an older car costs less than
a new car.

Father: That's right. Have you thought about your expenses for gas?

Harold: I haven't thought much about that. How much gas do you
think it would take?

Father: That would depend on how much gas your car uses and how
much driving you do.

Harold: How about the tires and oil?

Father: Here, again, the cost depends on how much you use the
car and the condition of your car. Maybe we could make an estimat-
ed amount of how much per week the cost would be.

Questions:

1. If Harold expected to drive his car 100 miles per week and his
car averaged 15 miles per gallon, how many gallons of gas would
it take to operate the car each week?

2. If the price of gas is 35 per gallon, how much would the
total cost for gas be?
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3. If a car cost $2000.00 and after the first year it was worth
only $1,500.00, how much would the depreciation be?

4. If recap tires cost $10.00 each and first-line tires cost
$20.00 each, what would be the difference in the cost of 4 recap
tires and 4 first-line tires?

5. Would the repairs usually cost more on a new car or an older
oar? Explain.

Class Activity II

Situation: Harold still has not decided to buy the car,
however, he has decided to investigate the sources of loans that
may be available to finance the car. He decided to talk this over
with his friend, Sam, who recently purchased a car.

Harold: (after looking at Sam's car).
Sam. How much did you pay for it?

It's a fine looking car,

Sam; I paid $600.00 in all. I'll be paying for my car over
a 2-year period. I paid $100.00 as a down-payment.

Harold: (after considerable figuring): That would mean the pay-
ments are around $28.00 per month.

Sam: The payments are nearer to $35.00 per month. This is be-
cause of the charges and insurance.

Harold: What does the carrying charges and insurance include?

Sam: Carrying charges is what you pay the people who lend you the
money for using their money. It is usually a certain percentage
of the total amount that you borrow.

Harold: This is very interesting. I would like to ask my teacher
more about how to figure carrying charges. What about insurance?

Sam: Mr. Barney at the finance company said that insurance is
very important and that I should be protected if something happened
to my car, or if I should have an accident.

Harold: I guess everyone needs insurance.

Sam: Some states require some types of insurance and some finance
companies require you to carry insurance in order that they won't
lose their money if the car is damaged.

Harold: How did you find out about all these things, Sam?

Sam: Many of these items were discussed in our pre-vocational
class last year and we asked different insurance companies to speak
to the class and answer questions regarding insurance.
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Harold: Are there other types of insurance that are required?

Sam: The particular finance company that I used required' that I
take out life insurance in order that if something happened to
me, my car would be paid for. This, too, is included in my pay-
ments.

Harold: There is much more to insurance than I thought. I'm sure
glad that I talked with you today. Guess you can learn something
new each day.

To Teacher: Have someone who has a broad knowledge of car insurance
and car financing, speak to the class and ask him the following
questions:

Class Activity III

Questions:

1. What is meant by "carrying charges"?

2. Are carrying charges the same at each place that lends money?

3. Ask someone in your class who has bought a car or other item,
to produce his contract in order that the amount of carrying
charges could be figured.

4. Why are the carrying charges less if you make a large down-
payment?

5. What are some places in your community where you could borrow
money to buy a car?

6. Why may insurance on a car be desirable?

7. Are insurance rates the same for everyone? Explain.

8. What are different types of insurance for cars which are avail-
able in your locality?

9. What is meant by collision insurance? Liability insurance?
comprehensive cover age?

10. What is meant by $50.00 deductible? $100.00 deductible?

11. Why is it better to always have the carrying charges and in-
surance explained to you before you make a purchase?

58

Ata



SHOULD I CHANGE JOBS?

Introduction (read and discuss in class)

Often a person may want to change jobs. There are many

reasons given for wanting to change jobs. Some of the reasons

given by employees for changing jobs are: (1) wanting more sa-

lary, (2) wanting job closer to home, (3) better working conditions,

(4) wanting more opportunity for advancement, (5) can't get along

with supervisor or other employees.

To change jobs is e. big decision for a person to make. He

must take into consideration such things as (1) do I have another

job to rhanco ? (2) is the new joi, really better than the one

I have now? (3) is the new job permanent (if I do a good job)?

(4) am I qualified for the new job? (5) will my new job offer

as good security as my old job? (6) will my present employer give

me a good recommendation? (7) did I promise, or sign a contract

to work for a certain length of time at my present job? (8) what

effect will my changing jobs have upon my family?

A person must consider the above factors carefully before

deciding to change jobs. Sometimes he may feel that he did not

make the best derision. However, if a person decides to change

jobs, he should not try to judge a new job too soon. He should do

his best to try to make the new job a success. Many people make the

mistake of changing jobs so often that they have difficulties in

finding a job at all. Often a worker, thinking of changing jobs,

may find it helpful to discuss his problem with some other person.

A stadent in school may be able to make a better decision after dis-

cussing his ideas with his family, teacher and/or counselor.
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Class Activity I

After answerinc the following 07..lestions, discuss each one in
class.

7a..rne four (4) reasons why you 11.-:ay consider chancing jobs.

C.

B.

2. Ci :e four (4) factors You should consider before you change jobs.

A. C.

B. 7).

7). 71r. r ci.:Jams7lances may you decide to remain on your pre-
ser:.-: job even thoucth you are offered a new job where you may re-
ceive a highe-

A. C.

B. D.

4. Give two (2) reasons why a person who has changed jobs several
times, during a short period of time, may have difficulty in getting
a job.

A.

B.

5. Give two (2) reasons why a student may find it helpful to dis-
cuss his wanting to change jobs with his counselor or teacher.

A.

B.

Class Activity II

Situation: Sam had been working at the Hill Street Furniture
Store for six months. However, he had been unhappy the last few
days and today he planned to talk to his teacher, Mrs. Smith about
his problem.

Sam: Mrs. Smith, the reason that I asked to see you after school
today is that I'm planning to change jobs and I wanted to ask for
your opinion.

Mrs. Smith: I'm glad you came to me and that you decided to dis-
cuss your problem. I thought you.were enjoying your work at the

furniture store.

Sam: I like my job all right and I enjoy being with people I work
with, but I want a job selling furniture rather than this job where
all I get to do is help with the delivering of the furniture.
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sell '--urniture,

Sam: Well., I believe it would be fun taking in all that money 7T-H.
you would get to dress un all the time.

Yrs. Yes, there are two good .7.7.-as7ns but do you know other
things chat a furniture rus 13-sides what you ha-.c.

Wei 1, T

c-k and the'
esmon
iline.

store

:,ctith: Sam, :7iany duties in addition to what
may actually see, and they must have many personal qualifications

if they are to become gr,od salesmen.

Sam: How can. I find out about the qualifications that a salesman
must have, ties. Smith?

Mrs. Smith: There are many ways, Sam; we could study about the
salesman's job during our occupational class or, if maybe that you
could talk with a salesman and ask him about the qualifications.

Sam: Maybe I could ask the salesman at the furniture store what
would I need to do to become a salesman.

Mrs. Smith: That sounds like a good idea, Sam, then we could find
out more about the job as a salesman by studying about the job of
salesmanship in our occupational class.

Questions:

1. What do you think the duties of a delivery person would be in
a furniture store?

2. Do you think a salesman's job is more difficult than Sam thinks,
at this time? Explain your answer.

3. What personal qualifications do you think a salesman would
possess?

4. Do you think that Mrs. Smith may have helped Sam in thinking
through his problem? Explain.

5. Do you think that asking someone employed in an occupation
about the job and qualifications for the job is a good way to find
out about it? Explain.

Class Activity III

Scene: at the furniture store.

Sam: Mr. Stan, would you mind if I talked with you about your job
as a salesman? I'm very interested in this job and I would like to

find out more about it. 61
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car-, why dcn't you spend some time with re thiq
Se-7na is one o the main -cbs in our store and the

salesman's ma4n joI, is to please the customer.

do you have to do to become a salesman?

Mr. First, I thin:,. you must like to work with people and
have a rood education since you must know how to mak.=,

chance and fill out charce account_. You must he able to study
about the merchandise sr, that you will be able to explain all the
detaiTI e the ous*'-or7er.

Sam: I didn't know that a pe=so. Thad to know all this to be a
salesman.

Mr. Stan: This, and more, Sam. A perscn observing a salesman may
not be aware of all the r.roblems and the kind of customers that
a salesman deals with. You watch the customers and we will see the
different kinds of customers that You may find.

Below are the customers Sam observed.

1st customer A man wanted to buy a chest and after looking at
several and asking many questions regarding the chest, the customer
decided he didn't like the ones available.

2nd customer - A lady wanted to buy a T.V. set and was not sure
whether to act a black and white, or a color set. After discussing
advantage:3 and disadvantes of Stan sold her a color set.

3rd customer - A lady wanted to exchange a picture that she had
bought the previous day because the frame did not fit in with her
furniture at home.

After the customers left, Sam resumed his conversation with Mr. Stan.

Mr. Stan: Well, Sam what do you t'link of the job as salesman now?

Sam: I think that a salesman has a much harder job than most
people think. A salesman is a very important person and he must
be trained for his job.

Mr. Stan: That's right, Sam, many of our salesmen started work in
another job ill the furniture business and then worked th'eir way to
salesman.

Sam: I understand, Mr. Stan, and I plan to stay with my job as a
delivery boy until I learn more about the furniture business and
determine if I have the qualifications to become a salesman.

Mr. Stan: That's good thinking, Sam, and I hear you are becoming
a good worker in the delivery department.
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Class Activity IV

1. Have someone pretend that they are Mr. Stan and have others
pretend they are the first, second, and third customers.

2. What did Mr. Stan think the most important qualifications
fo:._ a salesman are?

3. What may be other qualifications necessary for a successful
salesman?
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DO THE BEST JOB POSSIBLE

Getting the job is the first big step; however, almost every-

one wants to be able to keep his job and almost everyone wants

to advance in his work and to receive more salary. The best way

to insure this is to do the best job possible for your employer.

No one is assured that he will be able to keep his job, however.

there are some things that an employee can do that may prove

helpful in keeping his job, as well as advancing to a better

position.

(Below are listed some of the things employers consider important
for any employee):

1. Be on time for work. If, for some good reason you must be out

or late, tell the employer in advance and give him the reason that

you wall be out.

2. Learn as much as you can about the job you are assigned. Most

employers would prefer an employee to ask questions if there are

things about a job that the employee needs to know.

3. Respect the other person's rights. This is true whether it is

your supervisor or fellow-workers. It has been reported that more

people lose their jobs because they cannot get along with people

than for any other reason.

4. Dress appropriately for the job. You should wear clothing

that is appropriate for the job you are assigned.

5. Make every effort to get along with your supervisor. You should

talk with your supervisor if you disagree with him and not to

your fellow-workers. You must remember that the supervisor is

your boss.

6. Another way to help insure your keeping a job is to take an

interest in your work and learn as much as you can about it.



WORK OR TRAINING

One of the decisions that each high school graduate must

make is whether to enter into some type of training or to enter

employment upon graduation. The final decision must be made by

the student. However, many times the student may find help with

his decision by discussing his plans with others. Often the Vo-

cational Rehabilitation counselor will provide valuable assistance

in helping the student to arrive at a decision. The student may

find it helpful to enlist the aid of his teachers and sChool coun-

selor, as well as his parents and other members of his family.

Some of the.factors that you must take into consideration in

deciding between work and training are such factors as:

(1) Your wishes. This probably will be the most important con-

sideration since it is your life and future that is involved and

you should make the final decision.

(2) Kind of training available. Many communities do not offer

a great variety of training opportunities so you must decide whether

you could leave home to obtain training.

(3) Past achievement in school. This would include your past

grades, your work experience in school, how you feel about your

abilities, how the teachers felt about your ability, and what your

parents think you are capable of doing.

(4) Cost of training. Many times this may be an important factor

since you must decide not only the cost of training, but you must

consider how much income you may make if you are not in training.

(5) Length of training. The length of the training program may

depend on the type of training you desire and your ability.



(6) On-the-Job training available. Often you may have an oppor-

tunity to train for a job and receive a salary at the same time.

This may be similar to your job training while you were in school;

however, this may be a full-time training situation.

Class Activity I

Often the occupational choice to be made by the student will

change many times. However, consider one job that you are inter-

ested in and answer the following questions:

1. Name of a Job:

2. Duties of the job:

A.

B.

C.

D.

E.

3. What types of abilities will be required? such as reading,

writing,:arithmetic, manual labor, driving a car, use of tools,etc.

Make a list of these:

A. D.

B. E.

C. F.

4. How can training for this job be acquired? Check the ones

which apply:

formal training after high school

on-the-job training

no specific training required

5. How would my parents feel about this job?

(a) strongly approve

(c) disapprove

Give reasons for your answers.

(b) mildly approve



WORK OR TRAINING

Situation: This was Sue's last year in high school and she was
trying to decide whether or not to enter work or to go into some
type of training. She decided to talk this problem ever with her
sister, Betty.

Sue: This is a big problem to me, Betty. I would like to go to
college like you did but I feel that I would have difficult time
with my course work since I have qu±te a bit of difficulty with
my school work. But, I haven't given up the idea of training
altogether.

Betty: I think you are wise to think about the future and college
is not the only source of training. The choice of your future will
be up to you; however, there may be others who could help you plan
for the future and provide you with information that you may find
helpful.

Sue: What kind of information could I expect from others?

Betty: It is possible that the school counselor could help you
to understand some of your strong points and your weak points,
and he able to help you make a decision.

Sue: Yes, we have already studied about different jobs that
are available and the requirements forthem in our pre-vocation-
al class, and we learned that a counselor's duties include help-
ing with vocational problems.

Betty: Let's not forget our parents; they probably could help
more than anyone else. We should consider their advice.

Sue: Maybe I could get pamphlets explaining some of the courses
offered from a local school which offers training after high
school.

Betty: The employment office would be able to let you know some-
thing about the employment situation in our community.

Sue: I'm going to make plans to begin gathering information right
away and I certainly appreciate your help, Betty.

Questions:

1. What do you suppose Betty meant when she told Sue that the
choice of the future would be up to her?

2. Do you feel that your choice of the future is up to you?

3. How could your teacher help you in planning your future?

4. Why are your, parents a good source of help? Why is it so
important to have them approveof your decisions?



IS THIS JOB GOOD ENOUGH FOR ME?

Often an employee may feel that his job is not good enough

for him. He may feel that his paycheck amount is too small, or

that his job is looked down on by his friends. Each job must be

considered on what it means to the employee. For ,ample: A

farmer's income may be low but he receives satisfaction from his

job in be'ing able to see things grow and produce and in being his

own boss. A janitor's job may seem a lowly job to some, but did

you ever think what would happen if there were no janitors? Did

you ever observe a janitor who takes pride in his work? Chances

are, he was happy with his work. Garbage collecting sometimes is

placed in the class of "jobs not wanted" by some, but suppose you

lived in a large city and the garbage workers went on strike, could

you imagine what would happen? We could say every job is important

if the employee thinks it is important and one of the best ways to

insure keeping a job is to take pride in whatever job you are doing,

and try to be one of the best workers in that occupation. You must

remember that money is not the only factor in determining if a job

is good or bad, but more, how you feel about the job you are doing.

Class Activity I

Listed below are 16 possible jobs for boys and girls. Rate
them in the order of your preference, beginning with the one that
you:would like best down to the one you would most dislike.

1.
2.

3.

4.

Boys

carpenter
janitor
filling station attendant
school teacher

1.

Girls

food service
2.

3.

arranging flowers
maid

4. school teacher
5. farm worker 5. housewife
6. brick layer 6. secretary
7. truck driver 7. laundry worker
8. veterinarian helper 8. nurses' aide
9. dish washer 9. day-care worker

10. lawyer 10. telephone operator
11. minister 11. factory worker
12. plumber's helper 12. waitress in rest.
13. bulldozer operator 13. assemblyline operat.
14. mechanic 14. baby sitter68



WHY EMPLOYEES LOSE JOBS

Activity I

Listed below are examples of situations where an employee
lost his job. Read each situation and give reasons why you think
the employer was right or wrong in dismissinq the employee.

EXAMPLE I

Billy was hired by Lester's T. V. Sales and Service as a
trainee in the parts department. Bill was making good progress
but when his employer asked Billy to empty the garbage, Bill re-
marked, "I wasn't hired to be a janitor, I'm a technician." Bill,
therefore, refused to carry out the instructions given to him by
his employer a,ld so he was fired.

Do you think the employer was justified in dismissing Billy?
Give reasons for your answer.

1.

2.

3.

4.

EXAMPLE II

John was hired to clean tables in a hospital cafeteria. His
work was progressing satisfactorily until John began mixing the
silverware with the garbage. This began to happen often and the
hospital was aware of missing several pieces of silver. Repeated
warnings by his supervisor produced little results. John was
dismissed.

Do you think John's employer was justified in dismissing John?
Give reasons for your answer.

1.

2.

3.

4.

EXAMPLE III

Lucy was hired to train as a florist assistant in a large
flower shop. She enjoyed her work except when she was assigned to
work on a funeral wreath. During this job she cried continuously
while she was working on the wreath. Talks with Lucy could not
find a cause for her crying and since a large part of the florist
business was to make funeral wreaths, Lucy could not be placed in
work where she would not come into contact with funeral wreaths.
Lucy was dismissed.
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Do you think Lucy's employer was justified in dismissing her?
Give reasons for your answer.

1.

2.

3.

4.

EXAMPLE IV

Jack was hired as a veterinarian assistant. He liked his job
and his performance was satisfactory. John began to let his hair
grow and did not bother to shave. Some of the customers began
complaining about his looks to the doctor in charge. The doctor
talked to Jack abott the customer's complaints and asked him to
get a hair cut and shave. Jack refused, saying that the complain-
ing customers were a bunch of squares. Jack's employer dismissed
him from his job.

Do you think Jack's employer was justified in dismissing him?
Give reasons for your answer.

1.

2.

3.

4.
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Other reasons given by employers for dismissing employees

are listed below:

1. dishonesty
2. absent too frequently
3. constant complaint by employee
4. improper dress
5. using profanity
6. taking too long for breaks
7. refusing to work on weekends
8. not following orders
9. constant tardiness

10. inability to do the job
11. lack of self-confidence
12. making too many debts
13. getting into trouble with the law
14. not getting along with fellowworkers
15. not cooperative

Can you think of other reasons why someone may lose his

job? Make a list of these.

1.

2.

3.

4.

5.
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WHY DON'T I GET MORE MONEY?

Introduction (Read and discuss in class)

Often a worker does not consiaer how much money is required

for an employer to provide him with a job. In almost every case,

there is more involved than just a salary for the worker. There

may be tools, equipment, insurance, cost of supervision and cost

of training. Below is an wxample of some of these costs:

Situation (Bill was a plumber's helper, working at Smith's Plumbing
service. Bill was making service calls and he had noticed that
Mr. Smith was charging the customer $4.00 per hour for labor.
Bill knew that Mr. Smith only paid him $2.50 per hour. Bill felt
that he shoud receive the entire $4.00 since it was charged as
labor performed by him. Bill decided to ask Mr. Smith about this
and the following conversation took place:,)

Bill: Mr. Smith, I have a problem I would like to discuss with you.

Mr. Smith: Sure, Bill, what is the problem?

Bill: Well, its about my salary. You are only paying me $2.50
per hour and I know that the customer is being charged $4.00 per
hour and I would like to know what happens to the other $1.50.

Mr. Smith: That is a very good point, Bill, and I can see that it
may be a concern to you. The $1.50 goes for overhead and operating
expenses.

Bill: I don't understand, Mr. Smith.

Mr. Smith: Well, Bill, let's take a look at the overall business
and see what expenses are connected with the plumbing business.

Bill: You mean like the truck I drive?

Mr. Smith: Yes, that certainly is a major expense, Bill, since
the truck alone costs around $2,000 and, of course, there is the
operating expenses of the truck . . . gas, oil, and insurance.

Bill: You know, I didn't consider this kind of expense. That would
mean that the tools I used would be operating expenses.

Mr. Smith: That's right Bill, the electric pipe threader alone
cost around $400.00.

Bill: I can see where you need to charge the customer more than
just what my salary would be

Mr. Smith: In addition to the cost that we have mentioned, Bill,
we must pay for operating license each year as well as insurance
and other benefits to our employees and we must hire someone to
"keep books", that is', to be sure that bills are sent promptly

and payments are accounted for.
8



Bill: Gee. I never considered all these expenses. Are there
any others?

Mr. Smith: Well, Bill, each business is in operation to make a
profit. This means that you must make above the costs of running
a business in order that a profit can be made to the people who
start a busines7, otherwise, there would be no new businesses
started.

Bill: I think I understand more of how a business operates and
I understand why the company must charge more than the salary
I am paid.

Mr-, Smith: Glad you came in Bill, and maybe you may want to make
a list of how much it costs me to give you a job.

Bill: I would like to do that - it would make a good project _d

help me learn more about the business.

Class Activity I

Why do you think Mr. Smith charged more for Bill's labor
than the $2.50 per hour that Bill received?

1.

2.

3.

4.

5.

6.

Class Activity II

What would be some of the overhead and operating costs in
the following types of businesses:

I. Farming

2. Fisherman:
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3. Mechanic:

4. Filling station operator:

S. Truck driveri

6. Secretary:

7. Beautician:

8. House painter:
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WORDS YOU SHOULD SNOW

7. Salary: The amcunt of money paid For services performed.

2. Employee: A person omPloyDd by someone else.

Employer: A person who hires or :upervises seine other person.

4. Vocational: Having to do with work.

5. Curriculum: The course of study provided by a school.

6. Work- study- program: 1\ school program designed to give the
student actual work experience while he is attending school.

7. Progress rport: A report completed by the employer discussing
the student's progress . . h.i is usually given to the coun-
selor and teacher.

8. In-school-training: The name oven to a student's activities
if he is working in a school settincl.

9. Out-of-school training: The name given to a student's program
if he i.s working in a school setting.

10. Vocational _Rehabilitation: A public agency whose objective is
to asiTt vocationally handicapped people to overcome their
handicap to the extent they can successfully hold down jobs.

11. Counselor: A person employed by the school or Vocational
Rehabilitation to help.the student with problems
that he may have. These problems may, or may not
be vocationally related.

12. Social Security card: A card issued to a worker. This card
contains the worker's name and a mumber. This number helps
the Social Security Administration keep up with the amount of
social security tax paid by the worker.

13. Social Security tax: The payment the worker makes to the Social
Security Administration. The worker may receive benefits from
this tax in the form of Payments if he becomes disabled or, upon
his retirement.

14. Refund: Used to indicate a payment made to an individual if he
overpays his income tax.

15. Exemptions: Allowable deductions to the tax-payer when he is
submitting his income tax.

16. Dependent: A person who is dependent on another for most of
his support.
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17. Interview: This work is used to mean when the person looking
for a lob presents himself to a person needing a worker. The
face-to-face meeting is called an interview.

18. Personnel: Usually used to refer to the total. number of work-
ers in a given job.

19. Applicant: A person arolyina for a job.

20. Reference: A person asked to tell whether he thinks another
person would make a good worker for a particular job.

21. Budge" A list containing how much income vou expect to re-
ceive and how this income is ;:o be spent.

22. Savings account: Putting money in an institution such as a
bank for the primary purpose of saving as opposed to a check-
ing account.

23. Depreciation: The amount of money-loss on an item of property
due to wear and use. A ca:1- may be purchased for $500.00 but
at the end of the year is worth only $400.00. Therefore, the
amount of loss due to depreciation is $100.

24. Carrying charges: The amount of money charged for lending
money, or buying "on-time" . . . this expense goes toward
the extra expense for keeping books, etc.



HOW DO YOU SCORE?

Circle the correct answer:

1. A person who works for another is known as:

a. Employer c. Employee

b. Supervisor d. Counselor

2. Which is not considered a good worker trait:

a. Honesty c. Tardiness

b. Dependability d. Cleanliness

3. A person applying for a job may he known as:

a. Personnel c. Employee

b. Employer d. Applicant.

4. Before accepting a job, an applicant should have:

a. Insurance C. Progress report

b. Savings Account d. Social security card

5. A person who would probaidCy be placed in charge of hiring
workers in a large company would probably be:

a. A technician c. President

b. Health Officer d. Personnel Manager

6. Payment received from over-paying your income tax is known as:

a. Deduction c. Refund

b. Exemptions d. Social Security Payments

7. Which of the following would not ordinarily be deducted from
your gross pay:

a. Group Insurance c. Social Security Tax

b. Income Tax d. Car Payments

8. Charges for buying on credit are known as:

a. Income c. Carrying charges

b. Refund d. Deductions



9. A person would probably find employment listed under the
following part of a newspaper:

a. Front page c. Magazine section

b. Want ads d. Editorial section

10. What is the amount of depreciation on a car that was bought
for $300 at the beginning. of the year but was worth only $250
at the end of the year?

a. $250.00

b. $100.00

11. If you purchaed four
would cost:

a. $20.00

c. $50.00

d. $75.00

at a cost of $80.00, one tire

c. $18.00

b. $15.00 d. $45.00

12. To write your signature on the back of your check is known as:

a. Forgery c. Falsifying

b. Endorsing d. account

13. To write a letter asking for employment is known as:

a. An acceptance letter c. Letter of application

b. Reference letter d. Friendly letter

14. A joint checking account means that:

a. You cannot write checks on your money.

b. More than one person can write checks.

c. The money is in a savings account.

d. A combination of a savings and checking account.

15 Which,of the following would not be a factor in determining-how
much ithe bank paid you to use your money while it was in a
savings account:

a. Amount of money in bank (principal)

b. The interest rate paid by the bank.

c. The length of time your money remains in the bank.

d. The place where you earned ycur money.
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16. Signing someone else's name to a check is known as:

a. Forgery c. Interest

b. Joint account d. Signature

17. Which of the following would be least important in being a
successful salesman:

a. Superior strength c. Honesty

1D Ability to get along with others d. Self-confidence

18. The state employment office is:

a. In business to make a profit.

h. Always located in the center of town.

c. Non-profit tax supported.

d. Privately financed.

19. Which of the following would not be a deciding factor in
determining if a student is ready for out-of-school work
stations:

a. Age of student c. Attendance record of
student

b. Cooperativeness of student d. Number of brothers and
sisters

20. The yellow pages of a telephone bonk lists:

a. The number of businesses located in the community.

b. The names of churches and schools located in the community.

c. Both 1 and 2 are .:Drrect.

d. Neither 1 nor 2 is correct.

21. A social security card does not contain which of the f:--Jiiowing:

a. Name of worker c. Social Security No.

b. Age of worker d. Worker's signature'

22. Which of the following is not a good reason for starting a

checking account:

a. Safer than carrying cash

b. The bank pays interest on

c. A cancelled check may be
used for a receipt

d. The check may be more

money in a checking account convenient in paying bil:



23. A man drove 250 miles with 25 gallons of gas. How many
miles did he average per gallon of gas?

a. 10 miles per gallon c. 20 miles per gallon

b. 9 miles per gallon d. 14 miles per gallon

24. Which factor would be least important when deciding on buying
a car?

a. Cost of car c. Pge of car

b. Mechanical condition of car d. The method of advertising
the car

25. Which job would be most likely to require a worker to be a
college graduate:

a. Truck driver c. School teacher

b. Secretary (5. Nurses' aide
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TITLE: Hunt the An/m. -11s

Grade: All Grades

Purpose: To enable students to be more observant in class, o.1 the
job, etc.

Description: Before the meeting, place small pictures of animals
around the room so that they are concealed but not
completely hidden from sight. During the meeting have
the group walk around the room and try to spot the animals.
When player sees one she makes a mental note. After
about three minutes, all return to their places and list the
animals they saw and where. One point is given for e, -h

correct answer. The team with the greatest number of
points is the winner.

TITLE: Kim' s Game

Description: The leader places about twenty objects on a table and puts a
cover over them. Each team, in turn, is brought to the
table and the cloth is removed for one minute. Then
the girls go back to their places and each writes dm, n as
many of the objects as she can recall. One point is scored
for e-Nch article listed. The team with the highest number
of points is the winner.

TITLE: Patterns

Description: Draw twenty patterns, such as those illustrated at the
bottom of the page, and place them around the meeting
room. The players are given five minutes to look at the
designs and try to memorize them. Then they are asked

. sake accurate sketches of the patterns. One point is
scored for each clear reproduction and the team with the
highest score is the winner.



TITLE:

Grades:

Purpose:

Description:

TITLE:

Description:

Buzz and Fizz

All Oracles

To find out how well the students concentrate:

The first player --ills out one", the next "two," the third
"three" ay...d so on untIl seven is reached. The player who
ordinarily would call this number says "Buzz" instead.
When any multiple of seven (fourteen, twenty-one) ^ any
number containing seven (seventeen, twenty-seven) is to
be called, "Buzz" is substituted. After "Buzz-buzz"
(Seventy-seven) the counting starts again with one. If a
player misses she drops out of the game.

Fizz. The woad "Fizz"is substituted in the countin-:;,
for five, any multiple of five or any number in which five
occurs. After "Fizz-fizz" is called for fifty-five, the game
starts over again.

s

The g -oup sits in a rcle and counts off. It is important
to stress that the -,ers belong to the positions rather than
to the players. The game starts with fl,e person in the first
position calling out the number of one of the other positions.
The player occupying that position must answer immediately
with another number and so on.

If a player hesitates or calls out her on number, she
must move to the higher number position. The players with
numbers higher than the original number of the player who
missed thus have a chance to move up one position. For
example, if there are twenty in the game and the second
player misses she must take the place of number twenty who
then hecomes number nineteen. This affects all the
positions down to number three, who moves into the second
place. The object of the game is to see who can stay in the
first position the longest.
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TITLE: Many r-lotions

Description: The group sits or stands in a circle and the player who is
"It" leaves the room. One person is selected as the leader
and is responsible for starting and changing, the motions.
The leader generally starts by clapping her hands which is
the signal for "It" to return and take a position in the exact
center of the circle, When "It's" back is turned, the leader
changes the motion to tapping her toes, moving her arms
above her head or whatever she desires and all the other
membe:t s imme!diately follow her example. "It" tries to
determine who the leader is. If after three times she has
failed to name leader, she must leave the room again.

TITLE: "Simon Says"Compass Points

Purpose: To help students to follow directions better.

Grades: All grade:

Description: Every time "Simon Says" do something, the players must
do it. However, if a command is given without the prefix
"Simon Says, " the players must remain motionless. For
example: when "3i or. Says - -the wind blows north, "
everyone turns to the north but if the leader simply
says: "The wind :.._vv. 5 east, " no one moves. If a player
moves at the wrong time or turns in the wrong direction, he
puts one hand on his head. The second time he misses, he
puts the other hand on his head. The third time he fails,
he Is out. The more quickly the commands are given and
the greater the number of different compass points called,
the more difficult the game will be. The team that has the
most players still in the game at the end wins.

TITLE: Foolish Facts

Grades: An Grades

Purpose: To help students to distinguish facts and opinion.-

Description: Two places in the room are designed as "True" and
"False". As the 1Jader calls out a fact, such as "AU
snakes are poisonous, " the players run to whichever end of
the rcom they think is right. Each member who was
correct gains a point for her team. Those who were wrong
sub+ract a point. The team with the highest score is the
winner. Make up a list of facts for this game which relate
to the interests of the group and take time to see that all
members understand why each statement is ''true" or
"false". 46C5
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TITLE: Pel.sonality Roundtable

Grade: 10th, 11th, and 12th

Purpose: To get the students to recognize their own strong a- weak
points and those of their classmates.

Description: First of all, it n-tust be remembered that an exercise of this
type must be handled with a great deal of tact. It should be
carried out at the beginning of the year and again at the end
to see what improvements have been made.

The students should be arranged in a circle. Each one have
a pencil and paper ready to take notes. These notes will be
kept throughout the year for the studentVs referral and for the
evaluation at the end of the year. For the best results, let
the girls evaluate the boys and the boys evaluate the girls .
During the evaluation, the first person will begin by giving his
strong points and then the ones that he feels need improving.
Then another person or persons will be called on to add to
what has already been said. The person being .,valuated will
take notes. The students must be encouraged to point out both
the strong characteristics and the weak ones.

At the end of the year, a similar activity will take place to
see if the students improved on their weak points and main-
tained their strong characteristics.

TITLE: Charity Food Pasket

Grade: 11th and 12th

Purpose: To teach the application and necessity of social awareness

Description: First, assign a committee of three students in the progran.
to get a list 0: needy families from the a chool counselor or
local welfare department. Second, have each class bring a
certain kind of food (canned vegetables, meats, fruit and nuts)
and augment the basket with money from the CVAE treasury
and purchase necessary items to fill the baskets with a
balanced meal. Third, assign a committee to receive
the goods, make the necessary purchases and arrange the
baskets a few days before Thanksgiving and Christmas or
other appropriate occasion.
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TITLE: Job Cualifications

Grade: 10th and

Purpose: To make the students realize the importance of being well
qualified for a job.

Description: This project should take place during the first part of the
year before students are employed if possible. The projec:
could start by having a person from the local State Depart-
raent of Labor to talk on the "rualifications Employers
Expect From Their Employees. "

TITLE: CVAE Password

Grade: All Grades

Purpose: To review terms, procedures and the business know-how
of students.

Description: Play as a game just like the Password T.V. program.
Divide class into two teams. The coordinator should act
as official judge and talented student can act as emcee.
Buzzers can be used by timer - suggest 15 seconds time
limit for each word.

The students develop a long list of words used by DE
personnel, and of ones used on their jobs, or in units of
study. The emcee chooses a word from a list of two 3" by
5" cards.hands the word to the players. Two players come
forward and seat themselves at the table.

The emcee gives the same word tr. player A and B. They
are allowed to give one word clues to their teammate.
You will also need a store keeper to write results on the
blackboard. Start at 10 points and go down one point each
time a wrong answer is given. When the correct answer is
given, that team is awarded remaining number of points .

points wins the game. Loosinr partners must sit down
d are replaced by two more of their team mates.

CVAE: Good practice for Spelling Contest.
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TITLE: Career Day

Grade: 11th and 12th

Purpose: To acquaint students with the different careers of today.

Description: This project can be very beneficial to the student but it
must be well planned and organized.

Suggestions:

Everyday for a month have a speaker come and talk to the
class on their particular career. If possible the teacher
should try to have speakers from related fields for a
week and then the next week have speakers from another
field.

At the end of the series the teacher should have the students
write an evaluation to determine if they have benefited from
the lectures.

1. Invite other teachers and classes to come hear your
series of guest speakers.

2. Run a news article in your local paper telling about
your project.

TITLE: Teen-Age Charge Accounts

Grade: 10th

Purpose: To make students aware of teen-age credit.

Description: Survey the student body for information concerning credit
and charge accounts.
Sample question - Do you have any charge accounts?
How many? Where? What is your credit limit?
How much do you charge on the average per month?
Do you use a credit card for gasoline?
Why do you like credit cards or charge accounts?

Compile the results and make a large bulletin
board in a main school hall showing the results.

Evaluation: Have an article written and placed in local paper (school)
and local community newspaper. Ask merchants to
evaluate your project.

(-0
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TITLE:

Grade:

Purpose:

Teacher of the Week or Month

11th and 12th

7 -

To promote CVAE in the school and better relations between
students and teachers.

Description: Make a good looking showcase for the hall where student
traffic is heavy. Each week or month show a picture
of a different faculty member and a short write-up about
him. Have a big CVAE sign displayed and a sign that says
Teacher of the Week or Month.

CVAE: The club could handle this as a project over the entire
year and compete in the chapter of the year contest with
this project.

Evaluation: Ask or listen for favorable or unfavorable comments on the
window.

TITLE: Grooming and Business Dress

Grade: 10th and 11th

Purpose: To research dress and grooming requirements.

Description: Have the students develop a manual in connection with the
study of grooming and business class.' Each manual should
contain a report on "Why proper business dress is impor-
tant" and "The proper dress for an interview." The
students would be assigned a job classification and a manual
on the proper business dress for that particular job giving
a detailed description of the proper dress and including
pictures and illustrations collected from newspapers,
magazines and other sources. The end result would be
presented to the class.
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TITLE: Budgeting First Pay Check

Grade: 11th

Purpose: To help students plan their spending.

De scription: During the orientation period each student should
plan a budget for spending. In class ask them to make a
list of everything in detail of what they spend in a weeks
time. Then make them put down what they make for a
week's pay and subtract what they spend. If they possibly
spend more than they make, or if they are not saving anythin,,
try to make them realize the importance of saving.

Make a scale to show them what percent they should spend
and what percent they should save. Have them decide just
how they are going to spend one week's check. Then that
week they should reco3' what they do with their money. At
the end of the week, they should compare this to their
budget and see how close they came to staying on their
budget.

Evaluation: If the project is effective take them on a field trip to a local
bank and allow time for interested students to open their
own accounts.

TITLE: Conduct a Series of Guest Lectures Concerning Good Groom-
ing

Grade: 10th and 11th

Purpose: To help the students urn.lerstand the importance of good
grooming. To help the students dress properly for the job.

Description: Set aside one half of an hour a week in which the students
may be taught the importa.nce of good grooming. Invite
different types of employers, home economists, personnel
leader s, models, etc. to le cture on the various areas.
Successful sales personnel could be invited to explain how
they dress for a job. If possible, have live models to
show what the speaker is talking about. Maybe have one
improperly dressed and one properly dressed and let the
class see and talk about the difference.
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Have one program presented by the students of the CVAE
club to a school assembly.

CVAE: This would be an excellent professional meeting, as well
as good public relations.

Evaluations: Have students write an essay about grooming. This should
be completed after the series has ended.

TITLE: Wink

Player s : An uneven number of 21 to 41. players

Grade: All Grades

Description: An Uneven number of players is required for the game.
Suppose there are twenty-one players. Eleven chairs are
placed in a circle. Eleven players stand behind these
chairs as guards. Ten players are seated in the chairs.
The object of the game is not to be a guard of an empty
chair. All the seated players look toward the one who is
guarding the empty chair at the beginning. He winks at
someone who is seated. At once that one springs up and
runs across and fills the empty chair. He may not escape
if his guard lays his hand up on his shoulders. Each guard
must keep his hands at his sides and must not touch the
shoulders of the one he is guarding until he sees his player
winked at. The guard who is not paying attention is in
danger of losing the one whom he is guarding.

TITLE: Words or Word Making

Grade: All Grades

Description: Each player has a pencil and a sheet of paper. A long
word is given out, which each writes at the top of the sheet.
Then all are given ten minutes to see who can write the
longest list of words, using only the letters found in this
word on the paper, and never using any letter more often
than it appears in the word. One with the longest list, winne:
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TITLE: Yes or No

Players: 10 or more players

Grades: All grades

Description: One of the players is sent out of the room. The rest
decide upon some object in the room. The guesser comes
in and asks questionS to find out what the object is but all
the questions must be such that they can be answered by
"yes or tin". For example the guesser may not say
"What coler is it"? but may say, "Is it red?" The one who
answers when the guesser guesses right becomes "IT" and
goes out,

TWENTY QUESTIONS. In playing this game the guesser
may ask only twenty questions. If he has not guessed the
object correctly before he has used up his twenty he
must pay a tartlet. If he can do it within twenty questions,
he then chooses the one who will be "IT".

TITLE: Stage Coach

Players: 10 or more players

Grades: All grades

Description: The leader should be a good story-teller. He gives each of
the players the name of some part of the stagecoach
or of some of the passengers. One may be the "whip", the
"wheels", the 2 cushions, the windows, or the fat old
gentleman, the woman with the bandbox, etc... If there
are several players , they may be given the same names,
although those who have the same names should not be
seated close to each other.
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All the players but the leader are seated either in a circle
or anywhere about the room. The player tells he story
about a stagecoach. Whenever he names one of its parts
or passengers, the one or ones baring that name must get
up at once when his name is called he is either out of the
game or may pay a forfiet. Whenever the storyteller says
"Stagecoach" all the players must get up end turn around.
Whenever he says Stagecoach Upset, all of the players ,nu,'_
change seats. The leader now tries to get a seat for him-
self, and the players who are left without a seat become the
leaders of the next game.

Title: Teapot

Player s : Any number of players

Grade: All Grades

Description: One player i '3 sent out of the room. The rest decide upon
some object in the room. They then call the one who has
gone out of the room to guess what has been selected. Each
one says something about the object, but uses the word
"teapot" in place of the object itself. For example, the
clock is chosen. One of the players says, "Teapot has
hands. " Another says, "Teapot strikes, "the one who says
something which enables the guesser to learn what the object
is now becomes It, and goes out.

Title: Rapid Pass

Players: 10 or more players

Grade: 8-11

Description: The players all stand in a circle. Four or five articles
are handed to as many children. These articles should be of
different sizes and shapes, such as a broom, a wastepaper
basket, a thimble, or a hairpin. While music is being
played these articles are passed around. Those who are
holding any of the articles when the music stops must
drop out of the game. Of course no one wishes to drop out,
so everyone must be alert and move as quickly as possible,
keeping the articles passing all the time.
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Title:

Grades:

Purpose:

12 -
Investigation Job Opportunities

10th, 11th, and 12th

To help students discover types of jobs that are available
in distribution.

Description: This project should be carried on in the beginning of the
year in case some of the students want to prepare themselves
for a particular job during the year. To introduce the
activity, invite representatives of the local employment
agency to come in and tell the students about some of the
jobs. To continue the project, have the student s look in
newspapers, trade journals, the Wall Street Journal, and
other magazines to find information on jobs in distribution,
have them compile this information to be presented to the
class and turned in for evaluation.

Title: Monopolize Your Time

Grades: 11th and 12th

Purpose: To teach students the value of making wise decisions
and purchases.

De scription: The teacher brings approximately three or four monopoly
games to class, students are divided in groups of four and
each group has a game.

They choose a banker for each group and then begin to
play. The teacher acts as observationist while the student-
are playing. He goes from group to group and observes the
students making purchases and various moves.

After the students have played for thirty minutes the teacher
should then tell them to stop. Each student should then
compare their final status or standing - ie., how much money
they have, the number of investments such as buying houses,
utilities, etc. Then they should discuss as a whole they way
they could improve their financial standing and note how
they can avoid making the same mistakes. Then they
should discuss how they can apply the lessons learned in
this game to the actual business world.
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Title: Pick Up Your Troubles - Popularity

Players: LO or more players

Grades: Al? Grades

Description: Let us suppose that there are more boys than girls.
The boys choose girl partners. The extra boys stand
in a circle with their partners, while they sing or while
someone plays the chorus of Pack Up Your Troubles.
At the- phrase "whats the use of worrying" the boys
right-about-face and march in the opposite direction,
while the girls keep on as before. When the music stops
suddenly or the leader shouts "Partners" each boy must
try to find a partner and those in the center try to take
a partner. Those who get no partners go into the center
for the next round.

The game is sometimes called POPULARITY, and may
be played to the music of the TURKEY IN THE STRAW
(Old Zip GoonVictor Record 20592)

Title: I Love My Love - The Ministers Cat

Players: 10 or More Players

Grades: 8-11

Description: The children sit in a circle. The first child says,
"I love my love with an 'a"' and finishes the sentence
by some word that begins with "a" such as active. "
That is I love my love with an a because he is "active!'
The next child may say, I hate him because he is angry.
The third may say, "I feed him on apples. " The fourth
may say, his name is Alfred. The fifth may say, "and
he lives in Africa. " and so on. After the whole circle
has taken part the game begins again with the letter "b".

THE MINISTERS CAT. The players sit in a circle. The first player says,
"The ministers cat is an active cat, " The player to the
right describes the cat with another word beginning with
"A" and so on around the circle. When the first players
turn comes next, he starts to describe the minister's
cat with an adjective beginning with "b". Anyone who cannot
supply a word gives out. Go through the alphabet until the
players agree to stop.
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Title: BIRD, BEAST, OP FISH

Players: Any number of players

Grade: All grades

Equipment: A sofa cushion

Description: The players all sit in a circle except the one who is "It. "
This one, who stands in the center, throws a cushion or
soft ball or a knotted handkerchief at some player,

and at the same time calls out "Beast" or "Bird" or
"Fish". At once he quickly counts, "One, two, three, four,
five, six, seven, eight, nine, ten, " out loud while the
player at whom the handkerchief or ball has -..;er...rt thrown
must name some animal, if he has called "Beast"; and if
he has call "bird ", some bird; or some fish, if has
called "Fish". He must do this before "It" has reached
ten. If the one who was hit by the cushion fails to answer
correctly before ten is counted he changes place frith
thrower. No child may name any beast, bird or fish that
has been named before by any other child. EARTH, AIR,
FIRE, AND WATER. If the word "Fire" is called, all
must remain silent. When Earth is called the one to whom
the ball is thrown must name an animal; when "Air" is
called, a bird; when "Water" a fish. Une who puts birds
in water, speaks when "Fire" is called, or fails to give
an appropriate answer before ten is counted, may be
dropped from the game or made to pay a forfiet afterward.

ADVERTISEMENT: Whenever the one in the center throws the cushion
at anyone in the circle, that one must name some familiar
advertised article, like nuakfn. Oats or Gillette Razors,
before the one in the center can count to ten. Anyone who
fails to do this, or who names an article that has been
named before, moves back, and is out of the game. The
one who stays in the game last wins.
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Title: Birds Fly, or Birds Have Feathers - Horns

Players: Any number of players

Grade: All Grades

Description: The one who is it "calls out", fly, " naming some
bird that flies, at the same time holding up his hands.
All imitate him. If he calls out "Cats Fly", and anyone
holds up his hands, this one is out, because cats do not
fly. He names other birds and animals while each child
by correct responses tries to stay in the game as long as
possible.

Title

Horns is played the same way, but anituals ore
named, both those with and without horns, instead of
birds.

Concentration

I43

INurse
9

Teacher
8

Banker
17

Sale sman
4

Doctor

13
Engineer

22
Teacher

28
Banker

5

Technician
44

Carpenter

33
Engineer

9
Farmer

6

Architect
5

Barber
44

Carenter
3

Nurse
7

Electrician
6

Salesman
75

Farmer
4

Doctor

68
Electrician

57
Technician

60
Architect

58
Barber

Purpose: To test student ability to concentrate

Description: This game is played like the TV version of Concentration.
The attached cards (which should be drawn on a large
poster board) is displayed before the contestants. Each
team of contestants (one to a team) will have a chance
to match the occupations. Behind each occupation is a
point (instead of a prize as the tv version) and if he
gets the correct two occupations, he wins the point
behind each. Ex: Numbers 9 and Z2 are matched
occupations. A scorer is selected to record points.

A4t)...z.
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Title: CVAE (Bingo) For Mathematics

Purpose: To test students use of subtraction facts. The tested facts
are arranged in order from the ea Wiest to the most difficult.

Descripti.in: Each game of CVAE is played by 2 to 6 contestants plus
one caller with a pack of 6 CVAE cards (no two being alike)
of one color and a matching call card.

To play CVAE the player must first select a pack of cards
of the same color. A caller is selected. Each person is
then given a handful of cover pieces. The caller must be
be sure that each contestant is using the side of hi- card
that matches the call card.

Each contestant covers cells of his CVAE card which have
numerals or the correct answer to the T.,roblem. The
contestant yells "CVAE" if he gets four in a column, hori-
zontal or vertical.

Ilvrattation: Students will rate players according to the i-not winners
as to how skilled they are in math.
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Title: Occupational Baseball

Purpose: To familiarize students with occupational careers.

Description: Students will form two teams (home and field)

3rd Base

Home Base
X Pitcher
Umpire (declares

him out)

Title:

Grade:

Purpose:

1st Base

2nd Base

Each team will have nine (9) players (catcher, pitcher,
basemen). The pitcher will throw a word connected with
an occupation. Ex: medicine--if the batter answers
"doctor", he goes to first, if he misses, he's out.
Pitcher continues until the home team makes 3 outs. The
team with the most points, wins.

Note: Other subject areas may be substituted.

A Survey of Students Opinion On Controversial Issues

All Junior High Grades

To make students aware of the issues facing the world
today,
Issues Might Include

Viet Nam War Smoking
Student Dress Students Civil Rights
Drug Use
Teacher s
Drop-outs

41.;.f 9
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Description: Divide the club into two groups. One group could make
up a written survey of questions concerning opinions that
could be asked concerning the issue. One group would
distribute these to student body in a cross section of
grades or age groups. The second group could .t,_14 these
results and discuss them. The club members could
discuss final results and make publication of suggestions
in a weekly write-up.

Title: Ring The Bell (Math Classes)

Grades: Students Experiencing Difficulty in Division Facts

Materials: Chalkboard and Chalk

Description: A drawing similar to the illustration made below is put
on the chalkboard. Players from each of two teams take
turns coming to the board and quickly and correctly working
one example, going from the top to the bottom. One team
works the left side, the other team works the right. The
first team to finish it's work correctly "rings the bell".

22) 4869

43) 7345

3) 9867

5T718 9

6 848

G "0



Title: Student of the Week

Grade: CVAE Students

Purpose: To encourag
achievement u.

19 -

:lye for excellence in

Description: Students will draw up a criteria, showing desirable
qualities and accomplishment for selection of an ideal
"CVAE Student".

Students, weekly or monthly, will select by secret ballot
the person who possesses most of these qualifications
using the point system for evaluation.

Students selected will attend games that week or month
without a charge, or other desirable awards. His picture
and write-up will appear in the local paper accompanied
by an article of achievement.

Evaluation: Students will rate candidates.

Title:

Grades:

Purpose :

Survey on Television Programs

Junior High

To teach the students how to conduct a survey on
television and it's appeal to the student.

Description: The students should be divid2ci into groups of threes.
they should take a section of the school to survey. This
would be a student-to-student survey.

They should draw up a questionnaire to ask the students.
Some possible questions might be:
1. Do you have a favorite TV program? If so, why does

it appeal to you?
2. Which program do you like the least? Why does it not

appeal to you?
3. Do the commercials on television influence you to buy

a certain product?
4. Who is your favorite actor ? Actress? Why?
5. Who is your favorite comedian?

6
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1 6. If you could award an oscar to a television

Title:

Grade:

Purpose:

- 20

personality, who would it be? On what do you base
your selection?

7. What improvements do you think could be made on
television?

8. What is your favorite "western program"?
9. How much of the day is spent watching television?

After the survey is made, the students could compare their
answer and draw conclusion on what students think of
television.

Celebration of CVAE Week in the School

All Grades

To promote CVAE. To give all students a chance to
participate in CVAE activities.

Description: Have students write a proclamation, proclaiming CVAE
week. A delegated group of students will take this
proclamation to the principal for approval and discuss such
an observance. After approval, the principal will announce
the proposal. Have the students make arrangements to
have a program concerning "What CVAE is All About".
The program could be in the form of a skit written by the
CVAE club members. Over the intercom daily, club
students could give a riddle-concerning CVAE, the first
to submit the correct answer, will be given a prize.

Other form of advertising could be done to promote the
activities involved during the week. Activities would
vary for each day. A radio announcement could be aired
proclaiming the activities involved.

4622
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TITLE: Cross Number Puzzle

PURPOSE: To give students extra practice in building computation skills.

DESCRIPTION: Each student is given several different puzzles such as
the following:

1) 12, 4)

5)

r, ,
..J

r

5/
7 )

7/
6

- WA
PMW ANA

J

/

AMOSS: 1. The stun of 21 + 21.

3. The 'product of 7 x 5.
5. 64- 32.
6. Subtract the product of

43 x 13 from 520'.
9. Twelve 5Is + 5.

10. (13 x 4) + (4 x 9).

DOW: 1. The multiplier in 43 x 166.
2. 2 x 111.
3. x 110) + 3.
4. (7 x 9) - 4.
7. 5 doz. + 6.
8. 54 divided by 3.

Students could make puzzles of their own and exchange with others.
More advanced pupils could work on more difficult puzzles while the
teacher gives extra time to slower workers. Puzzles should be care-
fully checked before duplicated.

4623
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Title:

Grade:

Purpose:

Description:

Title:

Grade:

Purpose:

Description:

CVAE:

Title:

Purpose:

Description:

Variations ma

22 -
How to Promote CVAE Through T. V. or Radio

All Grades

To promote CVAE

Hav,i: the students make arrangements with the local
T.V. or Radio stations to have a program about CVAE.

)rogram could be set up as a panel or informal
with a discussion leader. If the program is set

up as a panel, at least four members should be on it
with a leader to ask questions. The purpose should
be to inform the public about CVAE. The students should
be well informed about CVAE and about the entire
program in Georgia and the nation.

Exploration of CVAE

9th thru. 12th.

To explain CVAE to different groups , improve public
speaking ability, and teach panc,1 techniques

A representative group of four or more should be
selected to comprise a panel. Each should be able to
explain the CVAE program and answer any questions
that might be asked them. The students on the panel could
practice by letting their fellow classmates ask them
questions. The panel could give their explanation to an
assembly program, or to the civic clubs, This could
be used during the spring when recruiting students for
the next school year.

This could be used as civic activities for the club.

What's My Line ?

To Acquaint Students with Different Occupations as
Suggested by the Students

(TV Version)Students enter and sign in. Each student
contestant representing a service or unusual occupation
will try to stump the panel. A panel of four will attempt
to guess through a series of questioning the occupation of
the contestants.

y be made.
Board (sign in)

Ll 2 3 41 Contestant Emcee
Panel of Four
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TITLE: Meet and Tie

Grades: All Grades

Purpose: To enable students to think clearly & move quickly.

Description: The group forms a circle. The player who is "It" holds
two ropes of equal length and thickness. She runs around
the outside of the circle, hands one rope to a player in the
circle and continues on her way. The girl who received the
rope runs in the opposite direction. When they meet they
shake hands and say "hello." "It" then calls out the name
of a knot after which they shake hands again and say "good-
bye. " As they continue around the circle, each of them ties
the knot that "It" has named. The first to return to the
empty place with the knot correctly tied wins. The game
continues with the loser acting as "It".

TITLE: Higgledy-piggledy Compas s

Description: Set a compass in the middle of the floor and mark its
points in a large circle with chalk. Have a point for each
player except the one who stands in the center with her back
to the leader.

The leader stands outside the circle and signals in
Morse two points of the compass. The players who are
occupying those positions must change places without being
caught by the girl in the center. They cannot run outside the
circle. If caught, they drop out of the game. Compass,
signaling and stalking skills are used by the players in the
event.

TITLE: Call Ball and Spin the Platter

Description: Players stand in a circle and number off. One player is
"It" and goes to the center. He throws a ball or bean
bag up in the air and calls a number. The person with that
number must catch the ball or bean bag before it touches the
ground. If he fails, he pays a forfeit, performs a trick or
drops out of the game.

In Spin the Platter, "It" spins a pie plate and calls a
number. The player called must pick up the plate before it
stops spinning.



- 24 -

TITLE! CVAE Countdown

Grades: All grades

Purpose: To review terms and get all students narti-
cipating. This game may make shy students
more active.

Description: Arrange the seating of your students in the
following manner.

rTeacher
X (scorer)

B-1 I A-

2

3

2

3
Pink Orange
team 4 F E 4 team

5 5

6 6

First have your students prepare a long list
of CVAE words or short terms. The teacher
selects a word or term and writes it on the
board so that students A and B cannot see the
word. They are facing their teammates. Rota-
ting A and B try to guess the word on the board.
Starting with student F-2 and working down the
line of students on the pink team, each student
F can give a one word clue to student B. Taking
turns, the clues are rotated between pink team
and orange team. The scorer starts each new
word with a 10 point value. After each clue,
the value goes down one point. If either stu-
dent A or B guesses the word correctly, the
scorer will give the winning team that amount
of points. One hundred points wins the game.
You may change the student arrangement at any
time during the game. As each word is guessed,
a new word is written on the board by the
teacher.

6°6



TITLE:

Grade:

Purpose:

Description:

TITLE:

Grade:

Purpose:

MORE GAMES AND PROJECTS - 25 -

Your Career

9th and 10th

Research career opportunities.

In the study of careers and opportunities in
marketing and related fields, have students
prepare and present to the class a r,1
a job classification. The report should
include the following:

1) History of the job

2) Qualifications

3) Job description

4) Location of job opportunities

5) Demand for people in the job

6) Salary

7) Opportunities for advancement

Building Displays

9th and 10th

To give the student the actual experience of
building displays

Description: This project can be done during the unit on
display. The students should be divided into
groups, with each group assigned a special
place to make a display. Such a display
can be in the hall, the classroom, etc. Some
local stores will give you a space for dis-
play. This would be a good project for
your CVAE club to let the public know more
about CVAE. It can be used to promote the
program in the school to help recruit new
students.
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TITLE; CVAE Newspaper

Grade: 9th through 12th

Purpose: A newspaner would be an excellent methco of
advertising the CVAE The stuounts
could use this -IVe.,,tisiny

Description: After the principal's approval, the students
would be divided into groups: writers,
editors, copy writers, ad layout, and adver-
tising.

It should be decided whether the paper should
co:e out weekly or monthly. The students
should decide whether it will be devoted
strictly to CVAE or to all school activities.
The name should have something to do with
CVAE.

TITLE: School Store

Grade: 9th through 12th

Purpose: To give the students actual experience in
organizing and operating a small scale retail
store.

Description: After the principal's approval has been gained,
divide the class into committees. The follow-
ing committees should be formed:
1)Location--resnonsible for finding a suitable
location for the store, and planning the
interior design.

2)Merchandise--responsible for planning for the
stock, ordering and storage.

3)Finance--how the inventory would be financed.

4)Personnel--resnonsible for arranging for stu-
dents to run the store.

CVAE: Advertising and display contest

Possible items to sell in your local school store

1) N, tebooks and pencils
2)7pk pens
3)Notebook paper
4)CErbon paper



- 27 -

5)Typing paper
6)School emblems and banners
7)nrawing struments
8) School ji_welry
9)Educational paperbacks
10)Paper clips
11)Rulers

TITLE: Breakfast Club

Grade: llth and 12th

Purpose: To make the students aware of the problems
of establisiing a business and operating it.
The business is a coffee hour each morning
before school starts(coffee, tea, donuts,
cakes, toast, etc.)

Description: Set up committees to handle the following
areas of operation of the club.
1)A committee to research the students to
see if the club is feasible.

2)A committee to find a place and arrange
permission from the principal.

3)An operating committee to find the people
to run it, secure the merchandise, and set up
actual operation. (The class could go in
with another class or club and run it as a
partnership arrangement.)

4)A committee is also needed to draw up rules
and policies as to F...erving,' discipline, etc.

CVAE: This would make an excellent project for the
club and would help toward the club of the
year award.

Evaluation: Supervise each committee to see if it is doing
its job properly. Solicit remarks from stu-
dents and teachers who have seen it in action.

Suggestion: Invite local school talent to perform each
morning while faculty and students relax
just before starting their busy day.
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ITITLE: Anagram

1

Purpose: To help students become more familiar with
terms in different vocations or careers.

Description: Tables are marked with any career that you

1
wish, such as Doctor-Teacher-Minister-Mechanic-
Cook. StudentiMicr-bg-iiiiiid off or tRY---
may play as individuals. Students may progress

I

in any one of three ways: (1)the winning couple
moves up, except that at the head table, the
losing couple would go to the last table

1

(2)all students move to another table; half
at each table move up and half move back, ir_
which case half at the head table would go to
the foot and half at the foot table would
go to the head table.

Students take turns turning up a letter. The
player who turns up the letter tries to call
a word beginning with that letter. The word
must be appropriate to the subject to which
the table is devoted. If he cannot answer
immediately any other player calling a suitable-
word takes up the letter. Unclaimed letters
lie face up on the table and they can be
clained any time.

After students have made several progressions
it can be readily seen they are likely to get
their categories mixed. No penalties are
required for such mistakes, but, of course,
a player is not allowed to pick up a K for
shouting knife at the mechanic table.

TITLE: Act It Out

Purpose: To learn the fun in studying different vocatior:,
and becoming more familiar with specific trait:,
of each.

Description: A student or volunteer is selected to act out
the vocation selected and is to guess what it
is. he leaves the room for a few minutes while
the vocation is being selected. When the stu-
dent returns he tries to discover what the
vocation is by asking questions and observing
the manner of reply. In answering each student
must act in such a manner as to suggest the
vocation. For instance, suppose the vocation

0
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is "dentist.' Each response must be related
to what a dentist would do until the student
guesses the word. The student would nrobahly
ask some such question to another student,
"Can you give me a clue to the word?" And the
student would act out his interpretation; if
the student does not guess the word, he moves
on to the next until he gets the correct word,
then he changes places with zuudent giving
clue that led to the right word.

TITLE:

Purpose:

Description:

TITLE:

Grade:

Purpose:

Puppet Show

To portray work in the service occupations.

The art teacher could help a small group make
puppets. Students could work up a skit using
one of the service occupations such as a fire-
man, chef, waitress, lifeguard, or airline
hostess. Present skit to own age group or
to elementary school children.

Set Up Personal Interviews

9th through 12th

To gain first-hand information on a particular
job.

Description: Devise an interview form asking questions
about a particular job that students might
be interested in. This could be a general
form that could be used on any job information
interview.

TITLE:

Grade:

Purpose:

Give student an assignment of obtaining an
interview with a person that is doing the
type of work he is interested in, if possible.
If this is not possible, have him interview
someone that is possibly in a related field.
Have each student brinj these forms back to
class and share the information.

Career Manual

Any grade

To have available information on careers in
which the student has an interest.



- 30 -

Description: Have each student nrepare (.7. career manual
consisting of a minimum of ten careers. List
for him specific information that needs to
be included in this manual; also encourae
the student to find pictures, or draw his
own, depicting the job or career.

TITLE: Study of Famous People

Grade: 9th through 12th

Purpose: To give the student an insight as to why
people were famous and apply it to the student's
future.

Description: Approve a student's choice of a famous person.
The student will look for the traits that
made him or her famous and how these same
traits might be applied to his future.

At the close of the assignment, each student
will come dressed as the person he chose and
give an oral presentation to the class of his
findings.

TITLE: Concern for Others

Grade: 9th through 12th

Purpose! Student growth and realization that to help
others is satisfying and rewarding. And that
no man is an island to himself.

Description: Student will select or be assigned to help a
younger student or even a student in his own
class that might be having difficulty either
in adjusting to school routine or in assign-
ments.

Details would be worked out as to what lines
the group wanted to follow in this.

4-622



TITLE:

Grade:

Purpose:

Description:

TITLE:

Grade:

Purpose:
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Employment Service

9th through 12th

To find part-time employment for students.

Select a committee that is interested in workinl
on this type of project. They then will adver-
tise on school bulletin hoards, school parer,
etc., that students that are interested in
part-time work, odd jobs, etc., are to register
with them, filling out appliations and type
of work in which they would be interested.

The committee then calls people, businesses,
etc., to find out what work is available,
such as yard work, window washing, baby-sittina,
and even more dignified jobs. They then match
job with application and notify student that
work is available at a certain place and
certain time.

Committee would charge a small fee for services
rendered.

Old-Fashioned Spelling Bee

9th through 12th

To help students learn to spell words relating
to different occupations, vocations, etc.

Description: Divide into two equal sides and conduct an
old-fashioned spelling bee using words that
have recently been studied in a given unit.
The winning side might receive an appropriate
award.

TITLE:

Purpose:

Description:

The Mystic Fifteen

To stimulate thought in working with numbers.

Ask each student to draw a square. Then ask
them to draw four lines dividing the square
into nine small squares. Now each one is to
put a number in each square using the numbers
1 to 9. No number can be used more than once.
It should be explained that the numbers are
to be placed so that they total 15 any way



- 32 -

they are added, horizontally, vertically, or
diagonally. (The secret lies in placing 5
at the center and then working the corners
with the even numbers, 2, 4, 6, and 8.) See
who can work it out first; Perhaps a hint
in placing the number 5 may be needed.

9 ,C 1

a

TITLE: Department Stores Versus Discount Houses

Grade: 9th

Purpose: To let the students compare the activities of
a department store with those of a discount
house.

Description: Divide the students into two grouns. One
group will be responsible for visiting and
preparing information on department stores,
and the other group will be responsible for
visiting and preparing information on discount
houses. Information that should be gathered
will include: the different types of sales,
types of credit systems, ways returns are
handled, advertising methods, delivery systems,
and personnel policies. When all this informa-
tion has been compiled, have a roundtable
discussion comparing the differences of the
two types of businesses.

TITLE: School Bank

Grade: 9th

Purpose: To give the students actual experience in
organizing and operating a small scale bank.

46k34
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Description: First invite a loCal bank official to visit
the class and speak to them about the various
operations, services, and pOlicies of the
bank. Next proceed to let the students set
up their own bank.

To establish the bank, let students become
stockholders by buying stock in the bank. As
stockholders, they will elect a board of direc-
tors. The board of directors will then elect
the officers of the bank and set up the bank's
policies. The students will lend money at a
certain designated rate of interest to their
customers. At the end of the year, the savings
customers will receive the interest from their
accounts, and the remaining profits will be
divided among the stockholders.

If it is not possible to set up an actual bank
to function for a lengthy period of time, then
the same process could be used to sat up a
temporary bank using play money for exchange.
This would still give the students experience
in organizing and operating a small scale bank.
An operation of this type could be done during
class time and last only two or three days.

CVAE: May be used as a chaper marketing improvement
project.

TITLE: Change Making

Grade: 9th

Purpose: To acquaint the student with the procedures
and protection of making change.

Description: Invite the personnel manager from a large
department store to tell how they protect their
salesmen from people who try to fraudulently
obtain money. Have each student study in detail
the policies of the major stores of the area
pertaining to change making. Have the students
sit on a panel or let each student report his
findings. Role playing, let students make
change.

After all the students have presented their
study, formulate the best policy of making
change. The findings could be made into a
report to a cash register company or a retail
store that requested it.
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CVAE: This could be done as a CVAE project or the
findings could be presented to the club.

Evaluation: Rate the student as to content, depth of study,
and presentation.

TITLE: Survey of Teenage Buying Habits

Grade: 9th

Purpose: To inform the students about the buying habits
of teenagers in their own school and how much
they spend

Description: Develop a questionnaire with the questions cen-
tered around the spending habits of teenagers.
Each teenager in the school should be surveyed,
if possible, personally. The results should
be computed as to how much money they have to
spend and what they spend it on, ranking items
in order. Also, how much they spend should
be computed and ranked. The results should
be published for the benefit of the students.

CVAE: A good marketing research project for the club

Evaluation: Check the content of the marketing research
project and supervise the whole project

Suggestions: 1) After all the data has been computed, write
an article for the school newspaper.

2) Make the questionnaire short and to the
point.

TITLE:

Grade:

Purpose:

3) Find out where the students obtain their
money.

4) Suggested items to survey: entertainment,
clothing, food, autos, records, sportinc7 goods,
etc.

5) How much do they save?

Handle Him Right!

9th

To help the students become better trained to
handle the different types of customers.

4636
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Description: Have the students divide into pairs and do a
study on the different types of customers.
Example: argumentative, silent, slow, fast,
angry, etc. Assign one type to each pair of
students. After the study is completed, have
the team draw a picture of the face of the
type of customer they researched. Let each
team show the picture and have the class guess
what kind of face it is. After the type of
customer is identified, have the class tell
how they would handle him in comparison to the
way the team handled him. Use large poster
boards.

CVAE: Have the teams present the same type of program
to the club as a meeting. Invite salesmen of
the community to the meeting.

Evaluation: Ask the outside people what they thought of
the presentation.

TITLE: Correct Dress for My New Job

Grade: 9th

Purpose: To help students understand what will be needed
in a working person's wardrobe and how to budget.
their clothing money.

Description: Have each student select a job he feels he
would like to hold on a full time basis. Have
each student prepare a simple manual and at
the close of the study he will present it to
his fellow students. The manual should consist
of the following items:

1) Season's wardrobe
2) Cost of all items
3) Pictures and drawings of each ensemble
4) Care of clothing, including cost
5) Special uses

Suggestions: Use Sears and Ward catalogues, savings stamp
and fashion magazines, personal interviews, and
take pictures.

CVAE: Plan wardrobe for attending CVAE activities such
as the District Contest and the State Leadership
Conference.

4637
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TITLE: A New Store for Your Town

Grade: 9th

Purpose: To help the students become more aware of their
surroundings as related to community needs

Description: The project could probably be carried out best
as a survey. The teacher could divide the
class into groups of three or four. The stu-
dents should then decide among themselves
which group will survey such areas as:
l; Number of stores in town
2) Number and breakdown of the different types

of stores
3) Type of store that is most popular and why
4) Type of store which has lowest number of

sales and why
5) Population of town and number of citizens

that shop in town rather than going elsewhee

Finally after the students have surveyed these
different areas, then they should make compari-
son to see what type of store their town actual y
needs.

TITLE: Job Opportunities in My Town

Purpose: To help students become familiar with businssse,
in their community

Description: Divide the class into several small groups
and have them conduct a survey to see what jobs
are available to them now and in the future.
Some of them might want to talk with business
owners and employers; others might wish to
merely observe. Reports could be made orally
in class on findings.

TITLE: Twenty Questions

Purpose: To increase students' understanding of various
occupations as well as their interest in them.

Description: Students try to guess unusual occupations in
twenty questions or less.
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TITLE: The CVAE Game

Purpose: To aid students in grasping material presented
in books dealing with the world of work

Description: Divide the class into two panels or groups.
After reading and studying a selection from
The World of Work, About Him, The Job You
Want, or other appropriate material, have one
member of Team A ask Team B questions relevant
to the material. If Team B responds incorrectly
Team A receives the letter "C" (a twist on the
old "Horse" game in basketball). Team A then
asks another question. If and when Team B
responds correctly, it is their turn to ask
Team A a relevant question. The first team to
receive all four CVAE letters is the winner.

TITLE: The Interview

Purpose: To develop the student's skill in being inter-
viewed

Description: Have coordinator or a student who has beer
coached role-play a job interview wtth a
prospective employer(another student). The
interviewee will do 8 inappropriate things
during the session. The students are to list
these on a sheet of paper if they can detect
them.

TITLE: Story Game'

Purpose: To foster the skill of concentrated listening
in students while adding new concepts to their
knowledge.

Description: An adventurous, vocational, humorous, or career
story is told carefully and in detail to the
entire class. Pre-determined points and/or
concepts have been outlined by the coordinator.
It is the task of the class to re-tell that
story either verbally or in writing. A percen-
tage score can be given relative to the number
of main points and/or concepts that the student
reproduces.
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TITLE: The Arrangement

Purpose: To increase the concentration, memory, and
quick-thinking skills of students. Also to
help develop their ability to notice people.

Description: Chairs are arranged in a circle or semi-circle.
Students are then to sit down and remove un-
occupied chairs. They are told that they will
be given two minutes(more time may be needed for
a large class) to observe and identify where
everyone is sitting. One student is selected
by the coordinator to leave the room. The
students will then rearrange their seating
order. The student that left the room then
returns and must attempt to reseat everyone
in the previous order. Highest number of cor-
rect seats wins.

TITLE: Project--CVAE Handbills

Purpose: To learn something about making handbills(adver-
tising) while promoting CVAE.

Description: Using small groups of students, have them design
a one-page handbill using the VOCA creed, motto,
and emblem, embellished imaginatively with
topical quotes and CVAE information. This
additional material should propagandize and
emphasize CVAE interests. The handbills can
then be mimeographed and handed out in the
halls or placed on bulletin boards.

TITLE: Object Description

Purpose: To develop skill in verbal expression, and in
the ability to recognize the important aspects
of an object or person through evaluation or
description.

Description: The coordinator prepares a list of names of
objects found in nature(or perhaps manmade) and
each name is placed on a slip of paper. Each
piece of paper is anonymously selected and the
student goes before the class to describe the
object . Time is the determining factor. The
students in the class raise their hands when
they think they can identify the object. The
least amount of time wins.
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TITLE: Job Requirements

Purpose To acquaint the students with what different
jobs demand of the employee

Description: Coordinator shall pre-select three to five
occupations. Examples: skilled worker, such
as electricians, plumbers, etc., office worker
clerk, salesman, manager, etc. Allow each
student to write down all of the requirements
that he thinks these vocations demand. Let
the stunt write a paper on the vocation
of his choice. These papers can be used in a
later discussion concerning the differences in
what the students think are required of a
particular vocation and what the requirements
actually are.

TITLE: Let's Make a'Deal

Purpose: To increase the student's product knowledge
and sales ability

Description: Have one group of students role-play a sales
presentation to a group of buyers. The product
is new, thus the sales team must have product
knowledge and sales ability. The "buyers"
group rates the presentation as to whether
they were sold by the presentation. Different
grouping, products, and evaluation procedures
might be employed.

TITLE: Spread the Word

Purpose: Seek to stress how communication ties in with
all occupations.

Description: Ask students to name kinds of communication
known to them and write these on the chalkboard.
Assign students three to a team to study the
more recent methods of communication and have
one from each team make an oral report on
findings. Have samples of communications
methods brought to classmodels, drawings, or
pictures might substitute.
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Purpose: To make students aware of the importance of
store layoata to retail business

Description: Assign each student a store within the community
and get a description of that store's layout.
Stress observation of where each department is
and why. The instructor would then make
presentations regarding store layouts, the
psychology of the buyer, and other related
information. The students would discuss the
good and bad aspects of the layouts they
investigated. They might design and write up
possible improvements.

TITLE:

Purpose:

Know Your Bank

To increase knowledge of money management and
banking

Description: Divide the class into three or four groups
with a chairman for each. Have each group
interview certain hank officials to find out
about their customer service. Arrange visits
to different banks so that comparisons might be
made. The students could also interview bank
customers regarding services and summarize all
findings.

TITLE:

Purpose:

Description:

CVAE Tick-Tack-Toe

To facilitate the learning of CVAE material

Students are divided into two teams with two
players at the time taking turns marking either
crosses or circles in a block of nine squares.
In order to mark the square the student must
have correctly answered a question. The first
one to complete a straight line or diagonal
wins a point for his team. After all pairs of
students have played, the points are totaled to
determine the winning team.
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TITLE: Crossword Puzzle

Description: Words selected from occupational and business
discussions, etc., encountered in CVAE class:?s.
Copies made for students to fill out.

1 L22 "Or

3 25 /./ .i,e 15

-

./>

,,,,- 14A
fe',

16 1p":5

23 24 i,

e ,

7 18 177.e.

144
17

9

-,;-,

/.'0!

10 19 - 20 lioV

r "A'

11 21

12
W- - 13 tr

Across

1. Price of an article.(cost)
2. If a price tag is not on an article, one must the

price. (ask)
3. To drive a piece of machinery means to the

machinery. (operate)
4. Money left for a waiter or waitress.(tip)
5. Abbreviation for registered nurse.(RN)
6. Something a person might do who works in a garment

factory.(sew)
7. A female member of the Army.(WAC)
8. Something every person needs to obtain in school.(education)
9. A factor to be considered when thinking of retirement.(age)
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10. Something very good to do with a part of each paycheck.
(save)

11. What a person does when he sells again. (resells)
12. Goods that are sold in a certain quantity might he called

goods that are sold in a certain - (lot)
13. Abbreviation for pound. (lb)

Down

1. Advice (counsel)
2. Translation of the symbol @. (at)
7. Pay received for work. (wages)
14. Abbreviation for safety engineer- (SE)
15. Money resources. (finances)
16. Payment per hour. (rate)
17. The abbreviation, CVAE, scrambled.(CAVE)
18. Abbreviation for cost index.(CI)
19. Abbreviation for article. (art.)
20. If a person is , under certain conditions he may

receive "sick pay.'` (ill)
21. Abbreviation for pound. (lb.)
22. If a person is traveling for a company, one might say ho

is on a (trip)
23. Abbreviation for education. (ed.)
24. Abbreviation for the union, Workers United(ficticious).
25. Abbreviation for Associated Press. (AP)

TITLE: Cross-Number Puzzles with Signs

Description: Numbers are arranged to provide a given result,
but the arithmetical signs of operation are
missing. You are to insert the signs of opera-
tion in the empty spaces such as to provide
the indicated results with the given numbers. A
correct solution will "check out" horizontally
and vertically.

6 (X) 3 (-)

11..e....

9

1V1
= 9

(+)(X)
.. .
W (÷)

2 (X) 5 (-) 8 =

( ) ,*E(_)
I....W

,./1( )

8 (+) 2 (-) 4 = 6

- A
..,gi = 77

=
,15.f
-.el

4 ( +) 6 (-) 5 =

1 (X) 6 (-:.) 2 = 3

(+) Z,64(1.) ,(+)
.A...,.

>l- (X)

9 2 8 = 3

( -)% (+) (-) -)

5 3 2 = 6

5 (+) 6 (-) 8 = 3
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STILL NCitE GA.:-;ES AND PROJECTS

1. Tell It Like It Is

Set stage (or area substituting for stage) either for
a skit or for mock radio transmission. Use real
microphone if at all possible. (Many tape recorders
are built so microphone should feature material
correlated from studies or enrichment. Skits acted
out to hold interest could include such things as
drug abuse, getting stopped by a policeman, vandalism,
etc.

For mock radio transmission - (these could be recorded
for re -use) make an "on the air" sign with a red light
you can turn on. Have students present special reports
as though they were radio commentators. Student or
coordinator may serve as the master of ceremonies.
after several such reports, have best report chosen by
student applause or voting. Post winner on CVAE
bulletin board and designate time for competition between
winners of aU CVAE classes.

2. A. Living Memory

To develop concentration and remembering. Place
an uro-easonable number of selected items (all of which
relato to the subject under study) in a reasonable
of der on a tray or table (or write a number of vocabu-
lary words on the board). After the students have had
one or two minutes to look over the items, cover them
up. Have each student write down as many as he can
remember. You may want to divide class into competing
teams. You may want to allow the winner to make the
selections for the next game.

B. Elephant Ear s

Played in the same manner as "LIVING MEMORY"
except the objects (or vocabulary) are spoken. The
listing may be reiterated once. Then have students
recall in writing as many of the objects as were named
as he can.
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3. Vocabulary Bee

Identical with spelling bee, except vocabulary words
are used--divide into teams, and give teams points for
correct answers rather than having anyone sit down for
missing the question.

4. Here Come the Groceries

Similar to "The Price is Right", but with groceries
only. It becomes a little more complicated but certainly
worthwhile if you work in amount vs. cost on prepacked
goods and quality vs. cost. Coordinator will have to
establish fair quality/price for his locale. If goods are
purchased with club money, you may choose to allow the
winner of the day (week) to keep the groceries.

5. Russian Roulette

If possible, mark off spaces on the floor similar to
markings on a roulette wheel. In these spaces students
are to sit. Use a well balanced imitation wooden rifle
(or substitute--but use a bottle only as a last resort) for
the gun. Have one more student than there are spaces to
be used. The odd student then is "it" for the day. When
the gun-pointer comes to rest pointing at a student,
that student is to answer the question which was asked
immediately before the "gun" was spun. If he answers
correctly, he has survived; if not--BANG! lie's Dead!
When only one is. left, he is declared the winner and
"preaches" the funeral oration for the deceased amid
a coffee-donut break.

6. Picture Parade

(Poster Competition) Have each student prepare a poster
on the current subject. Have team teachers act as judges.
One or Two top posters to be used on school bulletin
board as central theme for the whole board. The CVAE
class should do the whole board, giving board recognition
both to the individual poster winner and to the CVAE class.
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7. Word-Spelling Race

There are so many things that may be done with
letters that the recreation leader's equipment
should always include them. They may be made at
small expense by printing the letters on cards
about five inches square with colored crayons.
For the word-spelling race, each of two or more
groups should have lettered cards with all the
letters of the alphabet on them thaw: are needed to
spell the words to be pronounced by the leader.
The leader should first make out a list of about
thirty or forty words and make sure that duplicate
letters are provided if needed. It will not be
necessary to use all letters of the alphabet- -
only those needed to spell the words to be
pronounced. When the leader pronounces a word,
each group tries to line up in order so that the
players who hold the proper letters will spell
the word. The judges decide which group was able
to do this first. Give one point to the group
which first completes a word.

8. Animated Numbers

Prepare two sets of numbers from zero through
nine. These may be printed on cardboard about
five inches square. The printing may be done
with colored crayons. The players are divided
into two teams of ten each, and a judge is appoin-
ted. The players stand at one end of the room,
one team in each corner, while those who are not
playing stand at the opposite end of the room.
The leader and the judge take their places in
front of the spectators. Each player is given a
number, and when the leader calls for the number,
"789," the players having those numbers run to
the end of the room and take their position in
front of the judge. The team first completing
a number wins a point. If there are more than
ten players on a team, duplicate numbers should
be given to the players, and the leader in calling
the numbers should include large numbers which
call for duplicates such as "25,752." The side
that first makes twelve points is the winner.

9. Charades

The group is divided into two teams. Each team
lists occupations on individual slips of paper,
with one slip for each player on the opposing
team. In rotation, a player draws a slip from the
other side and acts out the occupation. The other
members of his team must guess what occupation is
being demonstrated. The team using the least
amount of total time is the winner. (Use stop
watch.) The performer must remain silent and canuse no props.
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10. S. 0. S.

One player acts as radio dispatcher, while the other
players are arranged in a circle. Leave an opening
on opposite sides of the circle so that players may
pass through without having to break the circle.
Behind each open space is located an imaginary hospi-
tal. These might be named after local hospitals.
Before the play starts, the leader gives to each player
a name of a trade or profession, such as doctor, nurse,
dentist, preacher, undertaker, carpenter, painter. When
the game is ready to start, the dispatcher calls out,
"A nurse and a doctor are wanted at City Hospital."
The ones who have the names of the professions indica-
ted break from the line and rush toward the hospital.
The one to arrive first is admitted but the other must
take his place in the center of the circle and act as
catcher. The dispatcher may now call out, "A carpen-
ter and a preacher are wanted at County Hospital." Both
of these run for the hospital. The one in the center of
the circle tries to tag one of them, and if he succeeds
this one must also take his place in the center of the
circle and help catch others. The number in the center
of the circle will constantly increase. Another inter-
esting feature of the game is that not more than one
workman or profession may be in the hospital at the
same time. If a doctor is in the hospital then the
dispatcher says that a carpenter and nurse are wanted,
whenever either of them safely arrives, the doctor
must then leave and take his place in the circle. He
is subject to being tagged on his return as well, and
if tagged, must take his place in the center of the
circle as a catcher.

11. Horse Race

This game can be played with up to twelve players. A
race track (either straight or oval) is placed on the
bulletin board. Horses made from colored paper are
placed on the starting line with each student'.s name
written on a horse. The track is marked off into
sections, each section labeled with assignments given
to each participant. When the student completes his
assigned task his "horse" is moved into that section.
Tasks must be done in order and can be either serious
or fun type. One variation of this game is "Climbing
the Mountain." The first to reach the top is "King of
the Mountain."
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12. English Exercise

The teacher supplies the students with sheets of
paper on which have been written ten letters of the
alphabet vertically. Each student then tries to make
a sentence from the letters. (In place of individual
letters, a name can be used.) A prize should be
awarded or a step onward or upward (in the horse
race or mountain climbing).

Example:

P lease

A sk

U ncle

L ouie

J ust

O ne

N ice

E asy

S entence

13. What Do I Do?

Each player has an occupation fastened on his back
with the audience seeing what it is, but not the
player. The players ask questions about their work.
Is it always done at the same place: Do I need a
hammer? Do I use a typevriter? Do I stand up? All
questions must be answerable with a yes or no. (This
is a good game to use to get a new group of students
acquainted). When a student correctly guesses his
occupation, he can remove his sign. The last one left
with his sign should pay a forfeit(sing a song or
do something similar.)

4649



VT 017 215
COORDINATED VOCATIONAL ACADEMIC EDUCATION
TRAINING GUIDES.

GEORGIA UNIV., ATHENS. DIV. OF VOCATIONAL
EDUCAT ION.
OFFICE OF EDUCATION (DREW), WASHINGTON, D.C.
MF AVAILABLE IN VT-ERIC SET.
PUB DATE - 71 67P.

DESCRIPTORS - OCCUPATIONAL INFORMATION;
*EDUCATIONAL COORDINATION; *ACADEMIC
EDUCATION; *VOCATIONAL EDUCATION; VOCATIONAL
DEVELOPMENT; HUMANITIES; SECONDARY GRADES;
*JOB TRAINING; *LEADERS GUIDES; ENTRY
WORKERS; COURSE OBJECTIVES; TRADE AND
INDUSTRIAL EDUCATION; TASK PERFORMANCE
IDENTIFIERS - BEGINNING COMPETENCE; EDUCATION
PROFESSIONS DEVELOPMENT ACT; EPDA

ABSTRACT - THE OCCUPATIONAL INFORMATION
CONTAINED IN THESE JOB TRAINING PLANS FOR A
COORDINATED VOCATIONAL-ACADEMIC EDUCATION
PROGRAM AT THE SECONDARY LEVEL IS INTENDED TO
PROVIDE PROGRAM COORDINATORS AND ACADEMIC
TEACHERS WITH SUGGESTIONS FOR RELATING
PRACTICAL JOB INSTRUCTION TO ACADEMIC SKILLS.
THESE TRAINING PLANS FOR VARIOUS ENTRY LEVEL
OCCUPATIONS INCLUDE OBJECTIVES, OUTLINES OF
REQUIRED TASK PERFORMANCES, DIRECTLY RELATED
INFORMATION NECESSARY FOR PERFORMING THESE
TASKS, AND RELATED ACADEMIC SKILLS IN A 3-
COLUMN FORMAT. THESE LEADERS' GUIDES WERE
DEVELOPED BY COORDINATORS FOR GEORGIA'S
COORDINATED VOCATIONAL-ACADEMIC EDUCATION
PROGRAMS WHO WERE ENROLLED IN AN INTERNSHIP
AT THE UNIVERSITY OF GEORGIA. (AG)



U S (DEPARTMENT al- HEALTH
EDUCATION & WELFARE
OFFICE OF EDUCATION

E.:)1 uN/IE^:". 6i L\
O EXACTl,

14.SON l.)!ti
I POINTS OV A US C'1N

ST A ,k ti!
SE NI

PG511111N 0,:lt



PREFACE

The purpose of the information contained in

these training guides is to provide coordinators

and academic teachers with suggestions for inter-

locking practical instruction for specific jobs

with related useful instruction in academic classes.

The guides are designed to indicate the respon-

sibilities for a specific job and the necessary

skills to perform that job successfully as were

academic skills relevant to that job which will

add to the general knowledge ofthe student and

assist him in judgment and problem solving. Many

of the activities will also contribute to his

ability to get along with others, to be a good

citizen, and to develop respect for various

areas of work.

I
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TAME OF CONTHNTS

Training Plan For:

A Painter 1
Baker's Aide in Cafeteria 3
Bellhop

4
Business Machine Repairman 8
Cabinet Maker's Aide 10
Car Hop (Drive -In Waiter or Waitress) 17
Car Washer and Waxer 19
Child Care Ai(14. 20
Counter e_an--Cafeteria 23
Drua Store Clerk 25
Floor Layer 27
Grocery Warehouse Assistant 28
Helper in Pet Shop 30
Hospital Room Cleaner 33
industrial Arts Aide 35
Local Truck Driver 37
Nurse's Aide 38
Piano Technician's Aide 39
Recreation Center Assistant 40
Roofer Apprentice . . . 42
Sales Clerk--Fabric Shop 43
Shoe Salesman 44
Sign Painter's Aide 48
Supermarket Stock Boy 51
Ticket Seller for Theater 52
Truck Farm Assistant 55
Typing Assistant 58
Usher 60
Worker--Building Supply Outlet 62

4654



T
R

A
IN

IN
G

 P
L

A
N

 F
O

R
 A

 P
A

IN
T

E
R

O
bj

ec
tiv

es
: 1.

T
o 

kn
ow

 th
e 

di
ff

er
en

t t
yp

es
 o

f 
pa

in
t a

nd
su

rf
ac

es
.

2.
 T

o 
be

 a
bl

e 
to

 m
ix

 p
ai

nt
 c

or
re

ct
ly

.
3.

 T
o 

de
ve

lo
p 

sk
ill

 in
 m

ea
su

ri
ng

an
d 

pa
in

tin
g 

su
rf

ac
es

.

D
es

cr
ip

tio
n 

of
 w

or
k 

to
 b

e
Pe

rf
or

m
ed

 (
w

ha
t t

he
 s

tu
de

nt
m

us
t d

o)

D
ir

ec
t R

el
at

ed
 K

no
w

le
dg

e 
(w

ha
t t

he
 s

tu
de

nt
m

us
t k

no
w

 to
 p

er
fo

rm
 th

e 
ta

sk
)

A
ca

de
m

ic
 R

el
at

ed
 K

no
w

le
dg

e 
(k

no
w

-
le

dg
e 

re
le

va
nt

 to
 th

e 
ta

sk
to

 a
ss

is
t

ju
dg

m
en

t a
nd

 p
ro

bl
em

-s
ol

vi
ng

)
I.

 K
in

ds
 o

f 
pa

in
t

A
. S

ur
fa

ce
s 

su
ita

bl
e 

fo
r

ea
ch

 k
in

d
B

. C
ar

e 
of

 s
ur

fa
ce

s 
be

fo
re

an
d 

af
te

r 
pa

in
tin

g
C

. D
et

er
m

in
e 

am
ou

nt
 o

f
pa

in
t n

ec
es

sa
ry

 f
or

 jo
b

1.
 M

ea
su

re
m

en
t o

f
ar

ea
2.

 D
et

er
m

in
e 

nu
m

be
r

of
 c

oa
ts

 n
ec

es
sa

ry
D

. M
ix

 p
ai

nt

II
. P

ai
nt

in
g

A
. P

re
pa

re
 a

re
a 

fo
r 

pa
in

t-
in

g
B

. A
llo

w
 p

ai
nt

 to
 d

ry
C

. C
le

an
 b

ru
sh

es
 a

nd
ot

he
r 

eq
ui

pm
en

t

I.
 K

in
ds

 o
f 

pa
in

t
A

. K
no

w
le

dg
e 

of
 ty

pe
s 

of
pa

in
t

B
. K

no
w

le
dg

e 
of

 c
ar

e 
of

 p
ai

nt
ed

su
rf

ac
es

II
. T

oo
ls

A
. K

no
w

le
dg

e 
of

 b
ru

sh
es

 a
nd

ot
he

r
eq

ui
pm

en
t

B
. C

ar
e 

of
 e

qu
ip

m
en

t b
ef

or
e 

an
d

af
te

r
pa

in
tin

g

II
I.

 M
ix

tu
re

 o
f 

pa
in

t
A

. K
no

w
le

dg
e 

of
 c

ol
or

 m
ix

tu
re

s

IV
. P

ai
nt

in
g

A
. H

ow
 to

 p
ai

nt
 d

if
fe

re
nt

 s
ur

fa
ce

s
B

. H
ow

 to
 s

et
 u

p 
ar

ea
 f

or
 p

ai
nt

in
g

C
. K

no
w

le
dg

e 
of

 d
ry

in
g 

pr
oc

ed
ur

es

E
ng

lis
h

1.
 C

ou
rt

es
y

2.
 S

pe
ec

h
3.

 S
pe

lli
ng

 a
nd

 v
oc

ab
ul

ar
y

4.
 G

oo
d 

m
an

ne
rs

M
at

h
1.

 B
as

ic
 a

ri
th

m
et

ic
 s

ki
lls

2.
 H

ow
 to

 f
ig

ur
e 

am
ou

nt
 o

f
pa

in
t

ne
ed

ed
3.

 H
ow

 to
 d

et
er

m
in

e 
bi

ll 
to

ta
l

4.
 M

ea
su

re
m

en
ts

In
du

st
ri

al
 A

rt
s

1.
 C

ar
e 

of
 e

qu
ip

m
en

t
2.

 S
ur

fa
ce

s
3.

 P
re

pa
ra

tio
n 

fo
r 

pa
in

tin
g

4.
 C

le
an

in
g 

pr
oc

ed
ur

es
5.

 S
af

et
y



T
R
A
I
N
I
N
G
 
P
L
A
N

O
R
 
A
 
P
A
I
N
T
E
R

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
w
o
r
k
 
t
o
 
b
e

p
e
r
f
o
r
m
e
d
 
(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
O
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

T
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t

k
n
o
w
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

D
.
 
C
l
e
a
n
 
p
a
i
n
t
i
n
g
 
a
r
e
a

I
I
I
.
 
B
i
l
l
i
n
g
 
p
r
o
c
e
d
u
r
e
s

V
.
 
B
i
l
l
i
n
g
 
p
r
o
c
e
d
u
r
e
s

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
p
r
i
c
e
s

f
o
r
 
s
p
e
c
i
f
i
c
 
j
o
b
s

B
.
 
H
o
w
 
t
o
 
b
i
l
l

c
u
s
t
o
m
e
r
s

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
.
-
i
c
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d
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p
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m
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.
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u
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y
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f
 
c
o
l
o
r

2
.
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y
g
i
e
n
f
)

C
a
r
e
 
o
f

4
.
 
R
e
m
o
v
a
l

5
.
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a
f
e
t
y

6
.
 
P
r
o
p
e
r
 
d
r
e
s
s

7
.
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e
h
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c
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i
p
m
e
n
t

o
f
 
p
a
i
n
t
 
s
t
a
i
n
s

f
o
r
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c
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p
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b
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4
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o
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k
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n
a

M
e
t
h
o
d
s
 
o
f
 
c
o
o
l
i
n
g

.
U
s
e
 
o
f
 
c
o
o
k
i
n
g
 
e
q
u
i
p
m
e
n
t

H
a
n
d
l
i
n
g
 
o
f
 
p
r
e
s
s
u
r
e

c
o
o
k
e
r
s

.
C
h
a
n
g
i
n
g
 
m
e
n
u
s

A
b
i
l
i
t
y
 
t
o
 
p
l
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n
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h
e
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d

.
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e
i
n
g
 
a
b
l
e
 
t
o
 
u
s
e
 
t
h
e

r
i
g
h
t
 
s
e
a
s
o
n
i
n
g

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

w
h
a
f
-
-
-
-
-
T
E
E
T
E
T
T
7
1
7
(
5
i
a
l
e
v
,

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
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n
o
w
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o

p
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r
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o
r
m

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
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o
 
t
'
n
e

t
h
e
 
t
a
s
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s
k
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B
a
k
i
n
g

P
r
e
p
a
r
i
n
g
 
d
o
u
g
h
 
i
n
 
a
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n
c
e
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.
 
S
t
o
r
i
n
g

D
e
c
o
r
a
t
i
n
g

C
u
t
t
i
n
g

I
. A
.
 
L
e
a
r
n
i
n
g
 
h
o
w
 
t
o
 
b
r
o
i
l
,

f
r
y
,

a
n
d
 
g
r
i
l
l

B
.
 
L
e
a
r
n
i
n
g
 
h
o
w
 
t
o
 
p
r
e
p
a
r
e

c
o
o
k
i
n

e
q
u
i
p
m
e
n
t

C
.
 
B
e
 
F
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e

h
a
z
a
r
d
s

o
f
 
p
r
e
s
s
u
r
e
 
c
o
o
k
e
r
s

D
.
 
H
o
w
 
t
o
 
m
a
k
e
 
m
t
 
m
e
n
u
s

E
.
 
K
n
o
w
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f

a
l
l
 
s
p
i
c
e

a
n
d
 
w
h
e
n
 
t
o
 
u
s
e
 
t
h
e
m
.

I
I
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.
 
H
o
w
 
t
o
 
p
r
e
p
a
r
e
 
a
l
l

k
i
n
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s
 
o
f
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o
u
g
h
s

B
.
 
K
n
o
w
 
h
o
w
 
t
o
 
s
t
o
r
e
 
d
o
u
g
h

C
.
 
B
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
m
a
n
y
 
r
a
y
s

o
f
 
d
e
c
o
r
a
t
i
n
g
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a
s
t
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y

D
.
 
L
e
a
r
n
 
h
o
w
 
t
o
 
c
u
t

p
a
s
t
r
y
 
a
n
d

k
n
o
w
 
h
o
w
 
t
o
 
d
i
s
p
l
a
y
 
i
t
.

E
n
g
l
i
s
h

1
.
 
S
p
e
e
c
h

2
.
 
C
o
u
r
t
e
s
y

3
.
 
F
e
i
n
g
 
a
b
l
e
 
t
o
 
w
l
e
 
a
n

p
r
o
n
o
u
n
c
e
 
f
o
r
e
i
g
n
 
w
o
r
e
 
l

r
e
l
a
t
e
d
 
t
o
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o
u
r
m
e
t

c
o
o
k
i
n
g
 
a
n
d
 
b
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.
k
i
n
g

B
u
s
i
n
e
s
s
 
E
n
g
l
i
s
h

1
.
 
K
e
e
p
i
n
g
 
w
r
i
t
t
e
n

r
e
c
o
r
d
s

T
o
m
e
 
E
c
o
n
o
r
i
c
s

1
.
 
P
e
r
s
o
n
a
l
 
h
y
g
i
e
n
e

2
.
 
C
l
e
a
n
i
n
g
 
a
n
d
 
c
a
r
e

u
n
i
f
o
r
m
s

3
.
 
L
e
a
r
n
i
n
g
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o
 
p
r
e
p
a
r
e

4
'
o
o
d

i
n
 
l
a
r
g
e
 
o
u
a
n
t
i
t
i
e
3

4
.
 
L
e
a
r
n
i
n
g
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o
 
d
e
c
o
r
a
:
,
e

c
a
k
e
s
 
a
n
d
 
r
i
e
s

5
.
 
S
t
o
r
a
g
e
 
o
f
 
f
o
o
d

E
.
 
S
t
e
r
i
l
i
z
i
n
g
 
o
f
 
c
a
f
f
i
t
e
r
i
a

.
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"
i
n
m
p
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b
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1
.
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w
l
e
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g
e
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f
 
w
a
y
s
 
t
o
 
m
a
k
e
 
g
u
e
s
t
s
 
c
o
m
f
o
r
t
a
b
l
e
.

2
.

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
a
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
c
u
s
t
o
m
e
r

d
e
s
i
r
e
s
.

3
.

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
a
 
p
l
e
a
s
i
n
g
 
a
p
p
e
a
r
a
n
c
e
 
a
n
d
 
p
e
r
s
o
n
a
l
i
t
y
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
w
o
r
k
 
t
o
 
b
e

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
T
h
o
w
l
e
d
g
e

p
e
r
f
o
r
m
e
d

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
s
)

T
v
n
o
w
i
e
d
g
e
 
r
e
l
e
v
a
n
t

t
o
 
t
h
e

t
a
s
k
 
t
o
 
p
e
r
f
o
r
m
 
j
u
d
g
m
e
n
t

a
n
d

p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

m
u
s
t
 
d
o
)

I
.

H
a
v
e
 
a
 
c
o
n
c
e
p
t
 
o
f
 
t
h
e

r
e
a
s
o
n
s
 
f
o
r
 
m
o
t
o
r

l
o
d
g
e
s

I
.

G
e
n
e
r
a
l
 
K
n
o
w
l
e
d
g
e
 
o
f
 
m
o
t
o
r

h
o
t
e
l
s

A
.

P
u
r
p
o
s
e
 
o
f
 
F
(
I
.
n
r
 
l
o
d
g
e
s

B
.

g
r
i
e
f
 
h
i
s
t
o
r
y
 
o
f
 
t
h
e

h
o
t
e
l
 
i
n
d
u
s
t
r
y

C
.

U
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
e
 
s
i
z
e

a
n
d
 
d
i
m
e
n
s
i
o
n
s
 
o
f
 
t
h
e

m
o
d
e
r
n
 
i
n
d
u
s
t
r
y

,
o
c
i
a
l
 
S
t
u
d
i
e
s

1
.

u
i
s
t
o
r
y
 
o
f
 
h
o
t
e
l
s
,
e
t
c
.

2
.

S
i
z
e
 
o
f
 
m
o
d
e
r
n
 
h
o
t
e
l

i
n
d
u
s
t
r
y

m
a
t
h

1
.

I
m
p
o
r
t
a
n
c
e
 
i
n
 
t
e
r
m
s
 
o
f

i
n
c
o
m
e
 
d
e
r
i
v
e
d

I
I
.

U
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e

g
e
n
e
r
a
l
 
r
_
o
c
e
d
u
r
e
s
 
o
f

o
p
e
r
a
t
i
o
n

I
I
.

G
e
n
e
r
a
l
 
p
r
o
c
e
d
u
r
e
s
 
i
n
 
m
o
t
o
r

h
o
t
e
l
s

A
.

A
b
i
l
i
t
y
 
t
o
 
s
t
a
t
e
 
o
r
a
l
l
y

w
h
a
t
 
j
o
b
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e

i
n
 
t
h
i
s
 
i
n
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u
s
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y

B
.

A
b
i
l
i
t
y
 
t
o
 
s
i
m
p
l
y
 
s
t
a
t
e

w
h
a
t
 
t
h
e
 
t
a
s
k
s
 
o
f
 
t
h
e
s
e

j
o
b
s
 
a
r
e

C
.

U
n
d
e
r
s
t
a
n
d
i
n
g
 
c
f
 
t
h
e

n
e
c
e
s
s
i
t
y
 
o
f
 
t
h
e
 
h
o
t
e
l

F
n
p
l
i
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h
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.

P
r
a
c
t
i
c
e
 
i
n
 
o
r
a
l
 
s
p
e
e
c
h
e
s
o
n

j
o
b
s
 
a
v
a
i
l
a
b
l
e
 
i
n
 
h
o
t
e
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2
.

C
o
r
r
e
s
p
o
n
d
e
n
c
e
 
t
o
 
g
e
t

I
I

i
n
f
o
r
m
a
t
-
n
r
 
c
o
n
c
e
r
n
i
n
g

t
h
e
s
e
 
j
c
,
`
-
s

7
.

U
s
e
 
o
f
 
t
e
a
m
 
a
p
p
r
o
a
c
h
 
i
n

t
h
e
s
e
 
l
e
s
s
o
n
s

u
.

n
r
a
l
 
r
e
n
o
r
t
i
n
^
;
 
t
o
 
i
m
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r
'
,
v
r
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(
p
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t
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)

D
e
s
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i
p
t
i
o
n
 
o
f
 
w
o
r
k
 
t
o
 
b
e

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
P
l
e
d
R
e

A
c
a
d
e
m
i
c
 
R
e
l
P
t
e
l
 
K
n
o
w
l
e
d
g
e

P
e
r
f
o
r
m
e
d

(
W
h
a
t
 
t
h
e

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
r
r
.
,
1
i
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
s
)

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
 
t
o
 
p
e
r
f
o
r
m
 
1
1
1
(
1
r
-
m
e
n
t

a
n
d
 
p
r
o
b
l
e
m
 
s
o
l
y
i
i
,
y
)

s
t
u
d
e
n
t
,
 
m
u
s
t
 
d
o
)

v
e
r
b
a
l
 
c
o
m
m
.
i
n
j
c
a
t
i
o
n
s
 
s
k
i
l
l
s

I
I
I
.

G
r
e
e
t
i
n
g
 
G
u
e
s
t
s

I
I
I
.

G
r
e
e
t
i
n
g
 
G
u
e
s
t
s

A
.

K
n
o
w
l
e
d
g
e
 
o
r
 
p
r
o
p
e
r

s
a
l
u
t
a
t
i
o
n
s

B
.

N
e
e
d
 
t
o
 
b
e
 
h
e
l
p
f
u
l

a
n
d
 
c
o
u
r
t
e
o
u
s

C
.

A
b
i
l
i
t
y
 
t
o
 
c
a
r
r
y
 
o
n
 
a

c
o
n
v
e
r
s
a
t
i
o
n

F
n
c
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l
i
s
h
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.

O
r
a
l
 
c
o
m
m
u
n
i
c
a
t
i
o
n
s

s
k
i
l
l
s
 
c
o
n
c
e
r
n
-
I
n
g

s
a
l
u
t
a
t
i
o
n
s

2
.

C
o
n
v
e
r
s
a
t
i
o
n
a
l
 
s
k
i
l
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s

i
n
 
c
o
m
m
u
n
i
c
a
t
i
o
n

I
V
.

U
n
l
o
a
d
 
l
u
g
g
a
g
e

I
V
.

U
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
h
o
w
 
t
o

c
a
r
r
y
 
l
u
g
g
a
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e
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e
a
l
t
h
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.

K
n
o
w
l
e
d
g
e
 
o
c
'
 
'
-
-
w
 
t
o

l
i
f
t
 
p
r
o
p
e
r
l
y
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.

K
n
o
w
l
e
d
g
e
 
o
'
 
h
o
w
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o

b
a
l
a
n
c
e
 
w
e
t
n
t
s
 
l
i
r
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e
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b
e
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c
t
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e
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e
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e

p
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r
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r
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(
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h
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t
 
t
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(
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t
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d
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t
 
m
u
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p
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r
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k
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p
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g
m
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t
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p
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o
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o
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n
g
)
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t
u
d
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n
t
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t
 
d
o
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V
.

S
h
o
w
i
n
g
 
c
u
s
t
o
m
e
r
s
 
t
o

t
h
e
i
r
 
r
o
o
m
s

V
.

1
.

G
e
n
e
r
a
l
 
c
o
u
r
t
e
s
y

2
.

P
l
a
c
e
 
l
u
g
g
a
g
e
 
i
n
 
p
r
o
p
e
r

p
l
a
c
e

3
.

H
a
n
g
 
u
p
 
c
l
o
t
h
e
s

t
h
a
t

a
r
e
 
n
o
t
 
b
a
g
g
e
d

4
.

C
h
e
c
k
 
l
i
g
h
t
s

5
.

C
h
e
c
k
 
d
r
a
p
e
s

6
.

A
w
a
i
t
 
g
u
e
s
t
 
a
p
p
r
o
v
a
l

F
n
 
f
i
s
h
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.

w
o
r
k
i
n
g
 
k
n
o
w
l
e
d
g
e
 
o
f

g
e
n
e
r
a
l
 
c
o
u
r
t
e
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y
 
t
h
r
o
u
g
h

r
o
l
e
 
p
l
a
y
i
n
g

R
o
m
e
 
E
c
o
n
o
m
i
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s
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.

P
r
o
p
e
r
 
h
a
n
g
i
n
g
 
n
r
o
c
e
d
u
r
e
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r
 
c
l
o
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h
i
n
g
 
e
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I
T
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.
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s
t
o
m
e
r
 
a
p
p
r
o
v
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l
 
a
n
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u
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c
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l
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.
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r
k
i
n
g
 
w
i
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m

S
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r
v
i
c
e
 
a
n
d
 
r
u
n
n
i
n
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e
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r
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n
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n
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d
i
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t
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r
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n
c
e
 
o
f
 
P
r
o
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.

I
m
p
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r
t
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n
c
e
 
o
f
 
p
l
e
a
s
i
n
g

t
h
e
 
g
u
e
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t
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.

A
b
i
l
i
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y
 
t
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c
a
r
r
y
 
t
r
a
y
s

a
n
d
 
t
o
 
h
a
v
e
 
g
o
o
d

m
o
b
i
l
i
t
y

4
.

K
n
o
w
l
e
d
g
e
 
o
f
 
w
h
e
r
e
 
t
o

l
o
c
a
t
e
 
w
h
a
t
 
t
h
e
 
7
u
e
s
t

n
e
e
d
s

E
n
g
l
i
s
h

1
.

P
l
e
a
s
i
n
g
 
p
e
o
p
l
e
 
t
h
r
o
u
g
h

o
r
a
l
 
c
o
m
m
u
n
i
c
a
t
i
o
n

R
o
m
e
 
r
,
c
o
n
o
m
i
c
s

1
.

Y
i
t
o
w
l
e
d
g
e
 
o
f
 
c
a
r
r
y
i
n
g

t
r
a
y
s

H
e
a
l
t
h

1
.

H
o
w
 
t
o
 
w
a
l
k
 
p
r
o
r
,
-
r
I
v
 
a
n
d

h
c
w
 
t
o
 
c
a
r
r
y
 
t
r
-
7
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
B
E
L
L
H
O
P
 
I
N
 
A
 
M
O
T
O
R
 
L
O
D
G
E
.

(
p
a
g
e
 
f
o
u
r
)

D
e
s
c
r
i
p
t
i
o
n
.
o
f
 
w
o
r
k
 
t
o
 
b
e

p
e
r
f
o
r
m
e
d

(
W
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

V
I
I
.

P
l
e
a
s
i
n
g
 
a
p
p
e
a
r
a
n
c
e

a
n
d
 
p
r
o
p
e
r
 
m
a
n
n
e
r
s

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
s
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

T
k
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
 
t
o
 
p
e
r
f
o
r
m
 
j
u
d
g
m
e
n
t

a
n
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

V
I
I
.
A
.

H
o
w
 
t
o
 
d
r
e
s
s
 
p
r
o
p
e
r
l
y

B
.

G
o
o
d
 
g
r
o
o
m
i
n
g
 
a
n
d

h
y
g
i
e
n
e

C
.

M
a
n
n
e
r
s

F
n
g
l
i
s
h

1
.

U
n
d
e
r
s
t
a
n
d
i
n
g
 
m
a
n
n
e
r
s

2
.

P
r
o
p
e
r
 
d
r
e
s
s
 
f
o
r
 
p
r
o
p
e
r

o
c
c
a
s
i
o
n
s

F
e
a
l
t
h

1
.

f
l
o
o
d
 
g
r
o
o
m
i
l
g
 
h
a
b
i
t
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
R
E
P
A
I
R
M
A
N

O
b
j
e
c
t
i
v
e
s
: 1
.

T
o
 
b
e
 
a
b
l
e
 
t
o
 
o
p
e
r
a
t
e
 
e
a
c
h
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
 
s
e
r
v
i
c
e
d
.

2
.

T
o
 
b
e
 
a
b
l
e
 
t
o
 
d
i
s
a
s
s
e
m
b
l
e
 
a
n
d
 
r
e
a
s
s
e
m
b
l
e
 
m
a
c
h
i
n
e
s

s
e
r
v
i
c
e
d
.

3
.

T
o
 
k
n
o
w
 
a
n
d
 
b
e
 
a
b
l
e
 
t
o
 
r
e
c
o
g
n
i
z
e
 
a
l
l
 
p
a
r
t
s
 
o
f
 
m
a
c
h
i
n
e
s

s
e
r
v
i
c
e
d
.

4
.

T
o
 
d
e
v
e
l
o
p
 
s
k
i
l
l
 
i
n
 
r
e
c
o
g
n
i
z
i
n
g
 
a
n
d
 
r
e
p
a
i
r
i
n
g
w
o
r
n
 
o
r
 
b
r
o
k
e
n
 
p
a
r
t
s
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
.
 
w
o
r
k
 
t
o
 
b
e

D
i
r
e
c
T
n
l
a
z
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a
t

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
k
n
o
w
-

p
e
r
f
o
r
m
e
d
 
(
-
w
h
a
t
 
t
h
e
 
s
t
u
-

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
-

l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
t
a
s
1
4
:

t
o

d
e
n
t
 
m
u
s
t
 
d
o
)

f
o
r
m
 
t
h
e
 
t
a
s
:
:

)
a
s
s
i
s
t
 
j
u
d
g
m
e
n
t
 
a
n
d
 
p
r
o
b
l
e
m
-

s
o
l
v
i
n
g
)

I
.
 
O
p
e
r
a
t
i
o
n
 
o
f
 
m
a
c
h
i
n
e
s

A
.
 
T
y
p
e
w
r
i
t
e
r

B
.
 
C
a
l
c
u
l
a
t
o
r

C
.
 
A
d
d
i
n
g
 
m
a
c
h
i
n
e

D
.
 
C
a
s
h
 
r
e
g
i
s
t
e
r

E
.
 
A
d
d
r
e
s
s
i
n
g
 
m
a
c
h
i
n
e

F
.
 
D
i
c
t
a
t
i
n
g
 
m
a
c
h
i
n
e

G
.
 
D
u
p
l
i
c
a
t
o
r
s

I
I
.
 
D
i
s
a
s
s
e
m
b
l
e
 
m
a
c
h
i
n
e
s

A
.
 
P
a
r
t
s

B
.
 
L
o
o
k
 
f
o
r
 
w
o
r
n
 
o
r

b
r
o
k
e
n
 
p
a
r
t
s

C
.
 
G
e
t
 
n
e
w
 
p
a
r
t
s

D
.
 
C
l
e
a
n
 
o
l
d
 
p
a
r
t
s

I
I
.
 
R
e
a
s
s
e
m
b
l
e
 
m
a
c
h
i
n
e
s

A
.
 
A
s
s
e
m
b
l
e
 
a
l
l
 
p
a
r
t
s

1
.
 
P
l
a
c
e
 
p
a
r
t
s

b
a
c
k
 
i
n
t
o
 
m
a
c
h
i
n

2
.
 
M
a
k
e
 
n
e
c
e
s
s
a
r
y

a
d
j
u
s
t
m
e
n
t
s

D
i
f
f
e
r
e
n
t
 
m
a
c
h
i
n
e
s

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
u
s
e

B
.
 
O
p
e
r
a
t
i
o
n
a
l
 
a
b
i
l
i
t
y

T
o
o
l
s

A
.
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n

B
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
u
s
e

D
i
s
a
s
s
e
m
b
l
y
 
p
r
o
c
e
d
u
r
e

A
.
 
O
r
d
e
r
 
f
o
r
 
r
e
m
o
v
a
l
 
n
a
r
t
s

B
.
 
T
o
o
l
s
 
n
e
c
e
s
s
a
r
y

P
a
r
t
s

A
.
 
A
b
i
l
i
t
y
 
t
o
 
r
e
c
o
g
n
i
z
e

p
a
r
t
s

B
.
 
A
b
i
l
i
t
y
 
t
o
 
d
e
t
e
r
m
i
n
e

w
o
r
n
 
o
r
 
b
r
o
k
e
n
 
p
a
r
t
s

C
.
 
P
a
r
t
s
 
c
a
t
a
l
o
g

1
.
 
C
a
t
a
l
o
g
 
s
e
t
 
u
n

2
.
 
P
r
i
c
e
s

R
e
a
s
s
e
m
b
l
y
 
p
r
o
c
e
d
u
r
e

A
.
 
T
o
o
l
s
 
:
:
e
c
e
s
s
a
r
y

B
.
 
O
r
d
e
r
 
o
f
 
r
e
a
s
s
e
m
b
l
a
g
e

F
n
g
l
i
s
h

1
.
 
S
p
e
e
c
h

2
.
 
C
o
u
r
t
e
s
y

3
,
 
S
n
e
l
l
i
n
g

4
,
 
L
i
s
t
e
n
i
n
g

5
.
 
H
a
n
d
w
r
i
t
i
n
g

m
a
t
h

1
.
 
B
a
s
i
c
 
a
r
i
t
h
m
e
t
i
c
 
s
k
i
l
l
s

2
.

r
i
s
e
 
o
f
 
d
i
f
f
e
r
e
n
t
 
m
a
c
h
i
n
e
s

3
.
 
F
i
g
u
r
i
n
g
 
c
o
s
t
s

R
o
m
e
 
E
c
o
n
o
m
i
c
s

1
.
 
H
y
g
i
e
n
e

2
.
 
C
o
u
r
t
e
s
y

3
,
 
n
r
o
o
m
i
n
g

4
.
 
P
e
r
s
o
n
a
l
i
t
y

5
.
 
C
a
r
e
 
o
f
 
e
q
u
i
p
m
e
n
t

I
n
d
u
s
t
r
i
a
l
 
A
r
t
s

1
.
 
T
e
r
m
i
n
o
l
o
g
y
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I
N
G
 
P
L
A
N
 
F
O
R
 
B
U
S
I
N
E
S
S

A
C
H
I
N
E
 
R
E
P
A
I
T
A
P
T

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
w
o
r
k

t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
(
w
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
W
h
a
t

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m

K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
t
a
s
k

t
h
e
 
t
a
s
k
)

t
o
 
a
s
s
i
s
t
 
j
u
d
g
m
e
n
t
 
a
n
d
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g
)

B
.
 
O
i
l
 
m
a
c
h
i
n
e
s

C
.
 
C
h
e
c
k
 
m
a
c
h
i
n
e
s

f
o
r
 
o
p
e
r
a
t
i
o
n

I
V
.
 
B
i
l
l
i
n
g
 
p
r
o
c
e
d
u
r
e
s

V
I
.
 
O
i
l
i
n
g

A
.
 
T
y
p
e
 
o
f
 
o
i
l
 
t
c
 
u
s
e

B
.
 
W
h
i
c
h
 
p
a
r
t
s
 
t
c
 
o
i
l

V
I
I
.
 
B
i
l
l
i
n
g
 
p
r
o
c
e
d
u
r
e
s

A
.
 
F
o
r
m
s
 
a
n
d
 
u
s
a
g
e

B
.
 
C
o
s
t
 
o
f
 
s
e
r
v
i
c
e
s

A
.
 
P
a
r
t
s

B
.
 
T
o
o
l
s

2
.
 
O
i
l
i
n
P
;
 
m
a
c
h
i
n
e
s

O
p
e
r
a
t
i
o
n
 
o
f
 
m
a
c
h
i
n
e
s

P
r
a
c
t
i
c
e
 
i
n
 
u
s
e
 
o
f
 
t
o
o
l
s

5
.
 
P
r
o
p
e
r
 
c
l
e
a
n
i
n
f
r
,
 
a
n
d
 
o
i
l
i
n
g

p
r
o
c
e
d
u
r
e
s



O
b
j
e
c
t
i
v
e
s
:

1
.

T
o

l
e
a
r
n

2
.

T
o

g
a
i
n

3
.

T
o

g
a
i
n

4
.

T
o

l
e
a
r
n

5
.

T
o

g
a
i
n

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e

w
o
r
k
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
C
A
B
I
N
E
T
 
M
A
K
E
R
'
S
 
A
I
D
F

a
b
o
u
t
 
t
h
e
 
n
a
t
u
r
e
 
a
n
d
 
h
i
s
t
o
r
y
 
o
f
 
c
a
b
i
n
e
t
 
m
a
k
i
n
g
.

a
n
 
o
v
e
r
v
i
e
w
 
o
f
 
c
a
b
i
n
e
t
 
d
e
s
i
g
n
.

a
n
 
a
p
p
r
e
c
i
a
t
i
o
n
 
a
n
d
 
u
s
e
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
t
o
o
l
s
,
 
a
n
d
 
p
r
o
c
e
s
s
e
s
.

s
h
o
p
 
s
k
i
l
l
s
 
a
n
d
 
k
n
o
w
l
e
d
g
e
.

i
n
 
p
r
e
p
a
r
a
t
i
o
n
 
t
o
w
a
r
d
 
a
n
 
o
c
c
u
p
a
t
i
o
n
.

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
?
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m

t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
E
i
e

K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
e
n
t
 
t
o
 
t
h
e

t
a
s
k

t
o
 
f
o
r
m
 
j
u
d
g
m
e
n
t
 
a
n
d
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g
)

I
.
 
G
e
n
e
r
a
l
 
S
h
o
n
w
o
r
k

A
.

W
o
r
k
 
i
n
 
l
u
m
b
e
r

r
o
o
m

B
.

S
o
r
t
 
l
u
m
b
e
r
 
b
y

k
i
n
d
 
a
n
d
 
g
r
a
d
e

C
.

O
b
t
a
i
n
 
s
t
o
c
k

t
o
 
b
e
 
u
s
e
d
 
i
n

s
h
o
p

D
.

W
o
r
k
 
S
a
f
e
l
y

I
.

A
.

T
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
l
u
m
b
e
r

B
.

T
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
p
l
y
w
o
o
d

C
.

U
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

l
u
m
b
e
r

D
.

T
y
p
e
s
 
o
f
 
w
o
o
d
w
o
r
k
i
n
g
 
h
a
n
d

t
o
o
l
s

I
n
d
u
s
t
r
i
a
l
 
A
r
f
s

2
.

G
e
n
e
r
a
l
 
s
o
n
 
s
a
f
e
t
y

2
.

u
s
e
 
o
f

:
0
:
:
w
o
r
l
r
i
n
f
r
 
h
a
n
d
 
t
o
o
l
s

3
.

S
e
l
e
c
t
i
o
n
 
a
n
d
 
g
r
a
d
i
n
g
 
o
f

l
u
m
b
e
r
 
a
n
d
 
p
l
y
w
o
o
d

F
n
g
l
i
s
h

1
.

S
p
e
e
c
h

2
.

C
o
u
r
t
e
s
y

3
.

C
o
m
p
o
s
i
t
i
o
n
 
(
H
i
s
t
o
r
y
 
o
f

C
a
b
i
n
e
t
 
m
a
k
i
n
g
)

4
.

S
p
e
l
l
i
n
g

M
a
t
h

1
.
 
F
i
g
u
r
i
n
g
 
h
o
a
r
d
 
f
e
e
t

2
.
 
F
i
g
u
r
i
n
g
 
l
i
n
e
a
r
 
a
n
d
 
s
o
u
a
r
e

f
e
e
t

3
.
 
"
e
a
s
u
r
i
n
g
 
w
i
t
h
 
a
 
r
u
l
e

f
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
s
t
o
c
k
 
b
A
l
I
n
g
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L
A
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F
O
R
 
C
A
B
I
N
E
T
 
M
A
K
E
R
'
S
 
A
I
D
E

(
n
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k

t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
(
W
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

T
W
i
a
T
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

I
I
.

C
u
t
t
i
n
g
 
s
t
o
c
k
 
w
i
t
h

h
a
n
d
 
t
o
o
l
s

A
.

C
u
t
 
s
t
o
c
k
 
t
o

l
e
n
g
t
h

B
.

P
l
a
n
e
 
s
t
o
c
k
 
w
i
t
h

h
a
n
d
 
p
l
a
n
e

C
.

T
r
i
m
 
a
n
d
 
c
u
t

j
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.
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c
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p
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c
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p
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c
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c
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c
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p
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P
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p
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p
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p
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.
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p
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c
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c
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.
 
M
a
k
e
 
v
a
r
i
o
u
s
 
j
o
i
n
t
s

K
.
 
C
u
t
 
s
t
o
c
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p
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.
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c
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p
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p
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c
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.
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p
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p
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c
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P
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P
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P
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c
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.
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i
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p
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b
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r
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r
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i
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c
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b
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p
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.
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.
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.
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c
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c
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i
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p
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.
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b
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.
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i
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.
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.
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c
e

I
I
. A
.
 
H
o
w

o
p
e
r
a
t
e
 
f
o
u
n
t
a
i
n

B
.
 
R
a
t
i
o
 
o
f
 
i
c
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c
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c
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p
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c
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c
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c
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c
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c
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r
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.
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c
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c
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p
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c
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c
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p
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c
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c
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c
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c
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p
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p
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.
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.
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p
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p
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p
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c
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P
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P
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b
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c
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c
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p
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p
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c
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p
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d
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.
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c
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c
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c
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p
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.
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c
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.
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c
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u
l
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b
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c
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n
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c
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p
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c
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p
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b
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c
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b
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P
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p
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p
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p
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r
 
o
f
 
v
o
n
n
r
 
c
h
i
l
d
r
e
n
 
a
n
d
 
h
m
r
 
t
o

a
v
o
i
d
 
c
e
r
t
a
i
n
 
p
r
o
b
l
e
m
s
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e

W
o
r
k
 
t
o
 
B
e
 
P
e
r
f
o
r
m
e
d

T
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

e
i
N

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
W
h
a
t
 
t
h
e

P
.
c
a
d
e
m
i
c
 
P
r
,
l
a
t
e
d
 
K
n
o
w
i
r
d
r
e

s
t
r
i
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e

T
h
r
T
i
T
m
Y
l
e
d
g
e
 
r
e
l
e
v
e
n
t
 
t
o
 
t
h
e

t
a
s
k
)

t
a
k
 
t
o
 
f
o
r
m
 
J
u
d
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

I
.
 
R
e
c
e
i
v
i
n
g
 
c
h
i
l
d

w
N
-
n
 
d
e
l
i
v
e
r
e
d
 
b
y

p
a
r
e
n
t
 
-
 
w
e
l
c
o
m
e

c
h
i
l
d
 
a
n
d
 
p
a
r
e
n
t
.

I
I
.
 
R
e
m
o
v
i
n
g
 
o
u
t
e
r

g
a
r
m
e
n
t
s
 
o
f
 
c
h
i
l
d

a
n
d
 
p
l
a
c
i
n
g
 
c
h
i
l
d

i
n
 
b
e
d
,
 
p
l
a
y
 
p
e
n
,

o
r
 
a
t
 
s
o
m
e
 
p
l
a
c
e

t
o
 
b
e
g
i
n
 
d
a
y
'
s

a
c
t
i
v
i
t
i
e
s
.

I
I
I
.
 
D
i
r
e
c
t
i
n
g
 
g
a
m
e
s
,

r
e
a
l
n
g
 
t
o
 
c
h
i
l
d
-

r
e
n
 
o
r
 
t
e
a
c
h
i
n
g

s
o
m
e
 
s
i
m
p
l
e

a
c
t
i
v
i
t
y
 
(
i
n
s
i
d
e

o
r
 
o
u
t
d
o
o
r
s
)

I
V
.
 
A
s
s
i
s
t
i
n
g
 
c
h
i
l
d

i
n
 
e
a
t
i
n
g
,

d
r
e
s
s
i
n
g
,
 
r
e
s
t
i
n
g
,

a
n
d
 
t
o
i
l
e
t
i
n
g
.

I
.
 
S
o
c
i
a
l
 
g
r
a
c
e
s

A
.
 
R
o
v
e
 
t
o
 
g
r
e
e
t
 
p
F
7
'
e
n
t
-
 
a
n
d

c
h
i
l
d

B
.
 
H
o
w
 
t
o
 
r
e
c
e
i
v
e
 
s
*
-
;
9
c
i
a
l

i
n
f
o
r
m
a
t
i
o
n
 
r
n
e
 
i
n
s
t
r
u
c
t
i
o
n
s

c
o
n
c
e
r
n
 
.
n

c
h
i
l
d
.

C
.
 
H
o
w
 
t
o
 
r
e
p
o
r
t
 
o
n
 
c
h
i
l
d
'
s

b
e
h
a
v
i
o
r
 
d
u
r
i
r
i
r
 
t
h
e
 
d
a
y
 
i
f

t
h
i
s
 
i
s
 
e
x
p
e
c
t
e
d
/
o
r
 
s
n
e
c
i
a
l

p
r
o
b
l
e
m
s

D
.
 
H
o
w
 
t
o
 
s
e
c
u
r
e
 
a
s
s
i
s
t
a
n
c
e

i
n
 
e
m
e
r
g
e
n
c
i
e
s
.

I
I
.
 
C
h
i
l
d
 
C
a
r
e

H
o
w
 
t
o
:

A
.
 
C
h
a
n
g
e
 
d
i
a
p
e
r
s
,
 
b
a
t
h
e
,

d
r
e
s
s
 
l
n
d
 
f
e
e
d
 
a
n
 
i
n
f
a
n
t

o
r
 
y
o
u
n
g
 
c
h
i
l
d
.

B
.
 
P
r
o
p
e
r
l
y
 
d
i
s
c
i
p
l
i
n
e
 
c
h
i
l
d
r
e
n

w
h
o
 
c
a
u
s
e
 
p
r
e
b
l
e
m
s
 
f
o
r

t
h
e
m
s
e
l
v
e
s
 
a
n
d
 
a
n
t
h
e
r
s
 
.

T
i
o
m
 
r
c
o
n
:
-
:
f
l
i
c
s

1
.
 
P
r
o
p
e
r
 
c
a
r
e
 
a
n
d
 
r
a
n
d
 
l
i
n
g
 
0
"

y
o
u
n
g
 
c
h
i
l
d
r
e
n

2
.
 
P
r
o
p
e
r
 
f
o
o
d
 
n
p
d
 
n
u
t
r
I
t
i
o
n

P
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
s
e
r
v
i
n
g

o
r
 
a
t
t
r
a
c
t
i
v
e
 
m
e
n
l
s
 
o
r

r
e
f
r
e
s
h
m
e
n
t
"

4
.
 
F
I
r
n
t
 
a
i
d

5
.
 
P
r
o
p
e
r
 
s
a
n
i
t
a
t
i
o
n
 
a
n
d

c
l
e
a
n
i
n
g
 
t
o
c
h
n
i
o
u
e
s
,

7
n
r
l
i
s
h

_
_
_
_
_
_
_

7
.
 
^
e
l
f
 
e
x
r
r
e
s
s
i
o
n

2
.
 
m
e
m
o
r
y

'
L
 
P
r
o
b
e
r
 
c
,
r
e
e
t
i
n
r
s
,
 
e
t
c
,

4
.

n
r
o
n
,
T
,
r
 
t
,
,
p
h
o
n
e
 
u
s
n
r
o

"
-
-
"
t
u
d
i
e
s

E
m
p
h
a
s
i
z
e
 
f
-
r
i
t
s
 
o
f
 
r
,
,
m
o
n
_

s
i
h
i
l
i
t
y
,
 
c
;
)
u
t
i
o
n
,



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
C
H
I
L
D
 
C
A
R
E
 
A
I
D
E

(
 
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
W
o
r
k

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
O
v
l
e
d
g
e
 
(
W
h
a
t
 
t
h
e

t
o
 
b
e
 
P
e
r
f
o
r
m
e
d

w
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
b
'
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

t
a
s
k
)

V
.
 
A
s
s
i
s
t
i
n
g
 
c
h
i
l
d
 
i
n
 
t
h
e

c
a
r
e
 
o
f
 
c
l
o
t
h
i
n
g
 
a
n
d

i
n
 
p
i
c
k
i
n
g
 
u
p
 
a
n
d

p
u
t
t
i
n
g
 
a
w
a
y
 
t
o
y
s
.

V
I
.
 
A
s
s
i
s
t
i
n
g
 
i
n
 
m
a
i
n
t
a
i
n
-

i
n
g
 
d
i
s
c
i
p
l
i
n
e
.

V
I
I
.
 
S
e
r
v
i
n
g
 
m
e
a
l
s
 
o
r

$
4
:
N

r
e
f
r
e
s
h
m
e
n
t
s
 
o
r

h
e
l
p
i
n
g
 
i
n
 
t
h
e

C
a

p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
t
h
e

f
o
o
d
.

V
I
I
I
.
 
S
u
p
e
r
v
i
s
i
o
n
 
o
f
 
r
e
s
t

p
e
r
i
o
d
s
.

I
X
.
 
A
s
s
i
s
t
i
n
g
 
i
n
 
c
l
e
a
n
i
n
g
.

X
.
 
U
s
e
 
o
f
 
t
e
l
e
p
h
o
n
e
 
i
n

r
e
c
e
i
v
i
n
g
 
m
e
s
s
a
g
e
s
.

A
c
a
d
e
m
i
c
 
'
e
l
a
t
e

K
n
o
w
l
e
d
g
e

(
K
n
o
T
l
e
d
g
e
 
r
e
l
e
v
e
n
t
 
t
o
 
t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
l
u
d
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
t
"
)

C
.
 
C
a
r
e
 
f
o
r
 
c
l
o
t
h
i
n
g
 
-
 
w
a
s
h
i
n
g

o
r
 
l
a
u
n
d
e
r
i
n
g
 
s
o
i
l
e
d

c
l
o
t
h
i
n
g
.

D
.
 
P
r
o
p
e
r
l
y
 
m
a
r
k
i
n
g
 
c
h
i
l
d
r
e
n
'
s

b
e
l
o
n
g
i
n
g
s
.

E
.
 
A
d
m
i
n
i
s
t
e
r
i
n
 
f
i
r
s
t
 
o
l
d

I
I
I
.
 
F
o
o
d
 
P
r
e
p
,
i
r
a
t
i
o
r
 
a
n
d
 
s
e
r
v
i
n
g

A
.
 
H
o
w
 
t
o
 
a
s
s
i
s
t
 
i
n
 
f
l
,
e

k
i
t
c
h
e
n
 
i
n
 
t
i
e
 
p
i
p
a
r
a
t
i
o
n

o
f
 
f
o
o
d
 
o
r
 
r
e
f
r
e
s
h
m
e
n
t
s

B
.
 
F
o
w
 
t
o
 
e
n
c
o
u
r
a
r
e
 
a
 
c
h
i
l
d

t
o

o
r
 
t
r
y
 
n
e
w
 
f
o
o
d
,

C
.
 
N
o
w
 
t
o
 
p
r
o
p
e
r
l
y
 
s
a
n
i
t
i
z
e

d
i
s
i
l
e
s
,
 
e
q
u
i
p
m
e
n
t
,
 
e
t
c
.

D
.
 
H
o
w
 
t
o
 
s
e
r
v
e
 
a
t
t
r
a
c
t
i
v
e

m
e
a
l
s
 
a
n
d
 
r
e
f
r
e
s
h
m
e
n
t
s

I
V
.
 
M
a
i
n
t
e
n
a
n
c
e

A
.
 
H
o
w
 
t
o
 
p
r
o
p
e
r
l
y
 
c
l
e
a
n

f
l
o
o
r
s
,
 
w
a
l
l
s
,
 
c
r
i
b
s
,
 
p
l
a
y

p
e
n
s
,
 
a
n
d
 
o
t
h
e
r
 
e
q
u
i
p
m
e
n
t
.

B
.
 
H
o
w
 
t
o
 
p
r
o
p
e
r
l
y
 
l
a
u
n
d
e
r

s
h
e
e
t
s
,
 
d
i
a
p
e
r
s
,
 
e
t
c
.

C
.
 
H
o
w
 
t
o
 
s
t
o
r
e
 
F
a
m
e
s
,

e
q
u
i
p
m
e
n
t
s
,
 
e
t
c
.

V
.
 
A
c
t
i
v
i
t
i
e
s

A
.
 
N
o
w
 
t
o
 
p
r
e
s
e
n
t
 
"
n
e
w
"
 
g
a
m
e
s

a
n
d
 
i
d
e
a
s
 
t
c

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
o
t
h
e
r
s
.

2
.

G
a
m
e
s
 
a
n
d
 
a
c
t
i
v
i
t
i
e
s
 
f
o
r

c
h
i
l
d
r
e
n
.

m
n
l
e
 
r
4
a
t
h
e
m
a
t
i
.
c
n
 
I
n

U
n
d
e
r
s
t
a
n
d
i
n
g

1
.
 
p
a
y
 
c
h
e
c
k
 
-
 
h
o
u
r
l
y

e
a
r
n
i
n
g
s
,
 
s
o
c
i
a
l
 
s
e
c
u
r
i
t
y
,

t
a
x
,
 
e
t
c
.



A
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m
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T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
C
H
I
L
D
 
C
A
R
E
 
A
I
D
E

(
p
a
g
e
 
t
h
r
e
e
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
W
o
r
k
 
t
o

b
e
 
P
e
r
f
o
r
m
e
d

(
W
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o

p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o

t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
j
u
d
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

B
.
 
H
o
w
 
t
o
 
m
a
n
a
g
e
/
o
r
 
s
u
p
e
r
v
i
s
e

c
h
i
l
d
r
e
n
 
i
n
 
g
a
m
e
s
 
s
o
.
a
s
 
t
o

p
r
e
v
e
n
t
 
b
e
h
a
v
i
o
r
 
p
r
o
b
l
e
m
s
.

C
.
 
H
o
w
 
t
o
 
s
e
l
e
c
t
 
s
t
o
r
i
e
s
 
t
o

h
e
a
d
 
o
r
 
t
e
l
l
 
a
n
d
 
h
o
w
 
t
o

p
r
e
s
e
n
t
 
t
h
e
m
 
i
n
 
t
h
e
 
m
o
s
t

i
n
t
e
r
e
s
t
i
n
g
 
w
a
y
.



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
C
O
U
N
T
E
P
M
A
N
,

C
A
F
E
T
E
R
I
A
 
(
S
T
E
A
V
T
 
T
A
B
L
E
 
H
E
L
P
E
R
)

O
b
j
e
c
t
i
v
e
s
: 1
.
 
T
o
 
a
s
s
i
s
t
 
i
n
 
t
h
e
 
s
e
r
v
i
n
g
 
o
f
 
f
o
o
d
 
a
t

s
t
e
a
m
 
t
a
b
l
e
s
 
i
n
 
c
a
f
e
t
e
r
i
a
s
 
o
r
 
i
n
 
t
h
e

k
i
t
c
h
e
n
 
s
o
m
e
 
r
e
s
t
a
u
r
a
n
t
s
,

2
.
 
T
o
 
a
s
s
i
s
t
 
i
n
 
o
t
h
e
r
 
k
i
t
c
h
e
n
 
a
c
t
i
v
i
t
i
e
s
 
s
u
c
h
 
a
s
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
f
o
o
d
 
a
n
d

c
l
e
a
n
i
n
g
 
o
f
 
k
i
t
c
h
e
n
 
a
n
d
 
e
q
u
i
p
m
e
n
t
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e

P
e
r
f
o
r
m
e
d
-
T
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

I
 
P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
f
o
o
d
s

A
.
 
P
r
e
p
a
r
i
n
g
 
s
a
l
a
d
s

B
.
 
P
r
e
p
a
r
i
n
g
 
v
e
g
e
t
a
b
l
e
s

C
.
 
M
a
k
i
n
g
 
s
a
n
d
w
i
c
h
e
s

D
.
 
C
a
r
v
i
n
g
 
m
e
a
t
s

E
.
 
P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
c
o
f
f
e
e
 
o
r

t
e
a
,
 
e
t
c
.

I
I
.
 
S
e
t
t
i
n
g
 
u
p
 
c
o
u
n
t
e
r

A
.
 
F
o
o
d

B
.
 
D
i
s
h
e
s

C
.
 
S
i
l
v
e
r

D
.
 
N
a
p
k
i
n
s
,
 
t
r
a
y
s
,

e
t
c
.

r
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
,
7
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
p
e

(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

T
i
f
n
o
w
l
e
e
.
:
,
;
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

t
a
s
k
)

.
P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
f
o
o
d

A
.
 
A
s
s
i
s
t
i
n
g
 
t
h
e
 
c
o
o
k

o
r
 
c
h
i
e
f
 
i
n
 
t
h
e

p
r
e
p
a
r
a
t
i
o
n
 
o
f

f
o
o
d
.

B
.
 
W
i
l
l
i
n
g
n
e
s
s
 
t
o
 
t
a
k
e

i
n
s
t
r
u
c
t
i
o
n
s
,
 
r
e
m
-

e
m
b
e
r
 
d
i
r
e
c
t
i
o
n
s
,

b
e
 
a
b
l
e
 
t
o
 
w
o
r
k

u
n
d
e
r
 
p
r
e
s
s
u
r
e
.

I
I
.
 
S
e
t
t
i
n
g
 
u
p
 
c
o
u
n
t
e
r

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f

p
e
o
p
l
e

a
n
d
 
p
r
o
p
e
r
 
a
r
r
a
n
g
-

m
e
n
t
 
o
f
 
f
o
o
d
 
&

c
o
u
n
t
e
r

B
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
w
a
y
s

i
n
 
w
h
1
c
1
 
f
o
o
d
 
c
a
n

b
e
 
m
a
d
e
 
m
o
r
e
 
a
p
p
-

e
t
i
z
i
n
g
 
a
n
d
 
a
p
p
-

e
a
l
i
n
g
.

h
o
m
e
 
E
c
o
n
o
m
i
c
s

1
.
 
F
o
o
d
 
p
r
e
p
a
r
a
t
i
o
n

2
.
 
P
r
o
p
e
r
 
u
t
e
n
s
i
l
s

3
.
 
P
r
o
p
e
r
 
s
e
r
v
i
n
g

4
.
 
C
l
e
a
n
i
n
g
 
t
e
c
h
n
i
Q
U
e
s

5
.
 
S
t
o
r
a
g
e
 
o
f
 
e
q
u
i
p
m
e
n
t

E
n
g
l
i
s
h

1
.
 
M
a
n
n
e
r
s
 
a
n
d
 
c
o
u
r
t
e
s
y

2
.
 
S
p
e
e
c
h

3
.
 
M
e
m
o
r
y

S
o
c
i
a
l
 
S
t
u
d
i
e
s

1
.
 
G
e
t
t
i
n
g
 
a
l
o
n
g
 
w
i
t
h

o
t
h
e
r
s

2
.
 
f
l
e
p
e
n
d
a
b
i
l
i
t
y

3
.
 
r
,
o
n
d
i
t
i
o
n
s
 
t
o

e
x
p
e
c
t
,
 
e
t
c
.



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
C
O
U
N
T
E
R
M
A
N
,
 
C
A
F
E
T
E
R
I
A
 
(
S
T
E
A
M
 
T
A
B
L
E
 
H
E
L
P
E
R
)

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e

p
r
e
f
o
r
m
e
d
.
 
(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

t
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
r
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m

t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c

e
 
a
t
e
d

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
P
n
t

t
o
 
t
h
e

t
a
s
k
)

I
I
I
.
 
R
e
p
l
e
n
i
s
h
 
t
h
e
 
a
b
o
v
e
 
i
t
e
m
s

I
V
.
 
S
e
r
v
i
n
g
 
f
o
o
d
 
o
n
 
p
l
a
t
e
s
,

o
r
 
i
n
d
i
v
i
d
u
a
l
 
O
i
s
h
e
s
.

A
d
d
i
n
g
 
g
a
r
n
i
s
h
e
s
 
o
r

r
e
l
i
s
h
e
s
 
i
f
 
i
n
s
t
r
u
c
t
e
d

b
y
 
s
u
p
e
r
v
i
s
o
r

V
.
 
S
c
r
u
b
 
a
n
d
 
p
o
l
i
s
h
 
c
o
u
n
t
e
r
s
,

s
t
e
a
m
 
t
a
b
l
e
s
 
a
n
d
 
o
t
h
e
r

e
q
u
i
p
m
e
n
t
.

C
.
 
M
u
s
t
 
b
e
 
s
u
r
e
 
t
h
a
t
 
p
r
o
p
e
r

e
q
u
i
p
m
e
n
t
 
i
s
 
a
v
a
i
l
a
b
l
e
 
f
o
r

f
o
o
d
 
s
e
r
v
i
c
e
.

A
.
 
C
o
n
s
c
i
o
u
s
n
e
s
s
 
o
f
 
n
e
e
d
 
t
o

r
e
p
l
e
n
i
s
h
 
f
o
o
d
,
 
d
i
s
h
e
s
,

s
i
l
v
e
r
,
 
e
t
c
.

I
V
.
 
S
e
r
v
i
n
g

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
p
r
o
p
e
r
 
a
m
o
u
n
t
s

o
f
 
f
o
o
d
 
a
n
d
 
p
r
o
p
e
r
 
a
r
r
a
n
-

m
e
n
t
 
o
n
 
p
l
a
t
e
.
 
O
f
 
f
o
o
d

s
e
l
e
c
t
e
d
.

B
.
 
K
e
e
p
i
n
g
 
a
r
e
a
 
c
l
e
a
n
 
a
n
d

a
t
t
r
a
c
t
i
v
e
 
a
t
 
a
l
l
 
t
i
m
e
s
.

V
.
 
C
l
e
a
n
i
n
g
 
u
p

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
p
r
o
p
e
r
 
u
s
e

o
f
 
c
l
e
a
n
i
n
g
 
e
q
u
i
p
m
e
n
t
,

s
a
n
i
t
i
z
i
n
g
 
p
r
o
c
e
d
u
r
e
s
,

p
r
o
p
e
r
 
w
a
s
h
i
n
g
 
a
n
d
 
s
c
r
u
b
-

i
n
g
 
o
f
 
d
i
s
h
e
s
,
 
p
o
t
s
,
 
p
a
n
s
.

B
.
 
K
n
o
l
e
d
g
e
 
o
f
 
p
r
o
p
e
r
 
s
t
o
r
a
g
e

o
f
 
e
q
U
i
p
m
e
n
t
.



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
F
 
D
R
U
G
 
S
T
O
R
E
 
C
L
E
R
X
 
(
S
A
L
E
S
)

O
b
j
e
c
t
i
v
e
s
1
.
 
T
o
 
b
e
g
i
n
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
d
u
t
i
e
s
 
o
f
 
a
 
d
r
u
g
s
t
o
r
e
 
s
a
l
e
s
 
c
l
e
r
k

2
,
 
T
o
 
g
a
i
n

nu
i
n
 
d
e
a
l
i
n
g
 
w
i
t
h
 
p
e
o
p
l
e

3
.
 
T
o
 
l
e
a
r
n
 
t
o
 
o
b
t
a
i
n
 
t
h
e
 
s
k
i
l
l
s
 
t
o
 
o
v
e
r
a
t
e
 
c
a
s
h
 
r
e
g
i
s
t
e
r

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

b
e
 
p
e
r
f
o
r
m
e
d
 
(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

I
.
 
i
'
i
e
e
t
i
n
g
 
t
h
e
 
c
u
s
t
o
m
e
r

I
I
.
 
.
.
,
0
0
k
i
n
g
 
u
p
 
e
v
e
r
y
 
p
e
r
s
c
r
-

i
p
t
i
o
n

I
I
I
.
 
S
e
r
v
i
n
g

t
h
e
 
c
u
s
t
o
m
e
r

D
i
r
e
c
t
 
?
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
P
e
r
f
o
r
m

t
h
e
 
t
a
s
k
)

A
c
a
l
e
i
r
p
c
 
R
e
l
a
t
e

K
n
o
w
-

l
e
d
l
e
 
(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t

t
o
 
t
h
e
 
t
a
s
k
)

A
.
 
I
r
-
D
6
r
t
e
n
7
e
 
o
f

c
o
u
r
t
e
o
u
s

a
n
d
 
f
l
i
e
n
d
l
y
 
a
L
i
t
u
d
e

B
.
 
P
e
c
i
e
v
i
n
g
 
r
r
e
s
c
r
i
p
t
i
o
n

s
l
i
p
s

I
T
. A
.
 
P
r
o
c
e
d
u
r
e
 
u
s
e
d
 
i
n
 
l
o
o
k
i
n
g

u
p
 
p
e
r
s
c
r
i
p
t
i
o
n
s
 
f
o
r
 
d
r
u
g
-

g
i
s
t

P
.
 
P
1
 
-
c
i
n
g
 
p
e
r
s
c
r
i
p
t
i
o
n
 
s
l
i
p
s

t
o
 
b
e
 
f
i
l
l
e
d

I
I
I
. A
.
 
S
e
l
l
i
r
a
 
t
e
c
h
n
i
q
u
e
s

B
.
 
S
t
u
d
y
 
o
f
 
p
e
r
s
o
n
a
l
i
t
y
 
t
r
a
i

C
.
 
L
e
a
d
i
r
a
 
c
u
s
t
o
m
e
r
 
t
o

n
e
e
d
e
d

i
t
e
m
s

E
n
g
l
i
s
h

1
,
 
S
p
e
e
c
h

2
.
 
C
o
u
r
t
e
s
y
-
m
a
n
n
e
r
s

3
.
 
V
o
c
a
b
u
l
a
r
y

4
.

l
x
-
i
t
i
n
g

'
l
a
t
h

1
.
 
S
i
m
n
l
e
 
a
d
d
i
t
i
o
n

2
.
 
S
u
b
t
r
a
c
t
i
o
n

3
.
 
C
o
m
p
u
f
i
.
n
7
 
s
a
l
e
s

t
e
x

4
.
 
G
i
v
i
n
g
 
r
e
f
u
n
d
s

5
.
 
G
i
v
i
n
g
 
c
o
r
r
e
c
t

c
h
a
n
g
e

6
.
 
M
a
k
i
n
g
 
o
u
t
 
r
e
c
e
i
p
t
s

N
o
m
e
 
E
c
o
n
o
m
i
c
s

1
.
 
P
e
r
s
o
n
a
l
 
h
y
g
i
e
n
e

2
.
 
C
a
r
e
 
c
f
 
e
q
u
i
p
m
e
n
t

3
.
 
S
t
u
d
y
 
o
f
 
c
l
e
a
n
i
n
g

a
g
e
n
t
s

4
.
 
C
o
l
o
r
 
c
o
o
r
d
i
n
a
t
o
r

D
/
=
,

a
-
f
r
a
n
-

g
n
e
n
t
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
D
R
U
G
 
S
T
O
R
E
 
C
L
E
R
K
 
(
S
A
L
E
S
)

(
p
a
g
e
 
t
w
o
)

u
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

b
e
 
p
e
r
f
o
r
m
e
d
 
T
W
h
a
t
 
t
h
e
 
s
t
u
-

d
 
n
t
 
m
 
s
 
-
-
E
T
O

I
V
.
 
R
e
c
l
e
v
i
n
g
 
m
o
n
e
y

A
.
 
C
a
s
h
 
p
a
y
,
n
e
n
t
s

B
.
 
C
h
a
r
g
e
 
a
c
c
o
u
n
t
s

C
M
a
k
i
n
g
 
o
u
t
 
r
e
c
e
i
p
t
s

O
.
 
G
i
v
i
n
g
 
c
h
a
n
g
e

V
.
 
O
p
e
r
a
t
i
n
g
 
a
 
c
a
s
h
 
r
e
g
i
s
t
e
r

A
.
 
T
e
c
h
n
i
q
u
e
s
 
o
f
 
o
p
e
r
a
t
i
o
n

B
.
 
P
r
o
p
e
r
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f

r
e
g
i
s
t
e
r

C
.
 
C
h
a
n
g
i
n
g
 
t
a
p
e

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a
t

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
r
'
.
 
Y
n
o
w
n
d
g
e

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m

(
K
n
o
w
l
e
-
d
g
e

r
e
l
e
v
a
n
t
 
E
o

t
h
e
 
t
a
s
k
)

t
h
e
 
t
a
s
k
)

I
V
. A
.
 
T
y
p
e
s
 
o
f
 
s
a
l
e
s
 
a
n
d
 
c
h
a
r
g
e

s
l
i
p
s

B
.
 
K
i
n
d
s
 
o
f
 
r
e
c
e
i
p
t
s

C
.
 
U
s
e
 
o
f
 
r
e
c
e
i
p
t
s

D
.
 
N
o
w
 
t
o
 
c
h
a
r
g
e
 
i
t
e
m
s
 
t
o

a
c
c
o
u
n
t
s

E
.
 
M
a
k
i
n
g
 
c
c
'
r
r
e
c
t

-
1
(
x
e

F
.
 
P
r
o
c
e
d
u
r
e
 
f
o
r
 
g
i
v
i
n
g

c
h
a
n
g
e

C
.
 
S
t
a
t
e
 
a
n
C
 
r
e
e
n
:
-
.
:
7
1
 
T
a
x
e
s

V
. A
.
 
T
y
p
e
s
 
a
.
n
c
 
u
s
e
s
 
o
f
 
c
a
s
h

r
e
g
i
s
t
e
r

B
.
 
C
o
r
r
e
c
t
 
c
p
e
r
a
t
i
o
n
 
o
f

r
e
g
i
s
t
e
r

C
.
 
P
r
o
c
e
d
u
r
e
 
f
o
r
 
c
h
a
n
g
i
n
g

t
a
p
e
 
o
f
 
r
e
a
i
s
t
e
r



T
R
A
I
N
I
N
G
.
P
L
A
N
 
F
O
R
 
F
L
O
O
R
 
L
A
Y
E
R
S

O
b
j
e
c
t
i
v
e
s
;

1
.

T
o
 
d
e
v
e
l
o
p
 
s
k
i
l
l
 
i
n
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f

f
l
o
o
r
i
n
g
.

2
.

T
o
 
l
e
a
r
n
 
t
y
p
e
s
 
o
f
 
s
u
r
f
a
c
e
s
 
a
n
d
 
f
l
o
o
r
i
n
g
s
 
a
n
d
 
c
a
r
e
 
o
f

e
a
c
h
.

3
.

T
o
 
d
e
v
e
l
o
p
 
s
k
i
l
l
 
i
n
 
m
e
a
s
u
r
i
n
g
 
a
n
d
 
m
a
t
c
h
i
n
g
 
s
e
c
t
i
o
n
 
o
f
 
f
l
o
o
r
i
n
g
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
w
o
r
k
 
t
o

b
e
 
p
e
r
f
o
r
m
e
d
 
w
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
(
w
h
a
t
 
t
h
e

s
t
u
i
l
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e

t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
(
k
n
o
w
-

l
e
d
g
o
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
t
a
s
k
 
t
o

a
s
s
i
s
t
 
j
u
d
g
m
e
n
t
 
a
i

p
r
o
b
l
e
m
-

s
o
l
v
i
n
 
)

I
.
 
P
r
e
p
a
r
a
t
i
o
n
 
o
f

s
u
r
f
a
c
e

A
.
 
C
l
e
a
n
i
n
g

B
.
 
M
e
a
s
u
r
i
n
g

C
.
 
R
e
m
o
v
i
n
g
 
m
a
t
e
r
-

i
a
l
s

I
I
.
 
R
e
s
u
r
f
a
c
i
n
g

A
.
 
M
e
a
s
u
r
i
n
g

B
.
 
C
h
o
o
s
i
n
g
 
m
a
t
e
r
-

i
a
l
s

I
I
I
.
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f

f
l
o
o
r
i
n
g

A
.
 
C
u
t
t
i
n
g

B
.
 
N
a
i
l
s
 
o
r
 
a
d
h
e
s
-

i
v
e

I
V
,
 
R
e
p
a
i
r

A
.
 
M
u
a
s
u
r
i
n
g

B
.
 
M
a
t
c
h
i
n
g

C
.
 
I
n
s
t
a
l
l
a
t
i
o
n

V
.
 
B
i
l
l
i
n
g

A
.
 
F
i
g
u
r
i
n
g
 
c
o
s
t

B
.
 
C
o
m
p
l
e
t
i
n
;

r
e
p
o
r
t
s

I
.
 
S
u
r
f
a
c
e
s

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
t
y
p
e
s

o
f

s
u
r
f
a
c
e
s

1
.
 
C
a
r
e
 
o
f
 
s
u
r
f
a
c
e
s

2
.
 
C
l
e
a
n
i
n
g
 
p
r
o
c
e
d
u
-
-
-
;

B
.
 
A
b
i
l
i
t
y
 
t
o
 
m
e
a
s
u
r
e
 
c
o
l
-

=
,
c
t
i
v

I
I
.
 
R
e
s
u
r
f
a
c
i
n
g

A
.
 
A
b
i
l
i
t
y
 
t
o
 
s
e
l
e
c
t
 
p
r
o
p
e
r

m
a
t
e
r
i
a
l
s

T
7
I
.
 
I
n
s
t
a
l
l
a
t
i
o
n

A
.
 
A
b
i
l
i
t
y
 
a
n
d
 
s
k
i
l
l
 
i
n
 
c
u
t
t
i
n
g

a
n
d
 
m
a
t
c
h
i
n
g
 
c
o
v
e
r
i
n
g

B
.
 
S
k
i
l
l
 
t
o
 
u
s
e
 
t
o
o
l
s

I
V
.
 
R
e
p
a
i
r

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
p
r
o
p
e
r

p
r
o
c
e
d
u
r
e
 
f
o
r
 
c
u
t
t
i
n
g
 
a
n
d

m
a
t
c
h
i
n
g

V
.
 
B
i
l
l
i
n
g

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
s
e
r
v
i
c
e

c
h
a
r
g
e
s

B
.
 
A
b
i
l
i
t
y
 
t
o
 
f
i
g
u
r
e
 
c
o
s
t
s

F
n
g
l
i
s
h

1
.
 
V
o
c
a
b
u
l
a
r
y

2
.
 
C
o
u
r
t
e
s
y

3
.
 
H
a
n
d
w
r
i
t
i
n
g

M
a
t
h

1
.
 
m
e
a
s
u
i
e
m
e
n
t
s

2
.
 
F
i
g
u
r
i
n
g
 
c
o
s
t
s

3
.
 
B
a
s
i
c
 
a
r
i
t
h
m
e
t
i
c
 
s
k
i
l
l
s

H
o
m
e
 
E
c
o
n
o
m
i
c
s

1
.
 
C
o
u
r
t
e
s
y

2
.
 
H
y
g
i
e
n
e

3
.
 
P
e
r
s
o
n
a
l
i
t
y

k
.
 
S
a
f
e
t
y

5
.
 
S
u
r
f
a
c
e
s

I
n
d
u
s
t
r
i
a
l

1
.
 
S
a
f
e
t
y

r
.
 
S
u
r
f
a
c
e
s

2
.
 
C
a
r
e
 
o
f
 
t
o
o
l
s

3
.
 
i
i
s
e
 
o
f
 
t
o
o
l
s

4
.
 
M
e
a
s
u
r
e
m
e
n
t
s

5
.
 
7
a
t
e
r
i
a
l
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R

A
 
G
R
O
C
E
R
Y
 
W
A
R
E
F
O
U
S
F

A
S
S
I
S
T
A
N
T

O
b
j
e
c
t
i
v
e
s
: 1
.
 
T
o
 
g
a
i
n
 
a
 
g
e
n
e
r
a
l

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
p
r
o
c
e
d
u
r
e
s

a
n
d
 
o
p
e
r
a
t
i
o
n
s
 
o
f

a
 
g
r
o
c
e
r
y

w
a
r
e
h
o
u
s
e
.

2
.
 
T
o
 
g
a
i
n
 
e
x
p
e
r
i
e
n
c
e

i
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
s
t
o
c
k

i
n
 
l
a
r
g
e
 
a
u
a
n
t
i
t
i
e
s
.

3
.
 
T
o
 
s
h
o
w
 
t
h
e
 
p
o
t
e
n
t
i
a
l

t
h
a
t
 
l
i
e
s
 
i
n
 
t
h
i
s

a
r
e
a
 
o
f
 
w
o
r
k
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

D
i
r
e
c
t
-
R
e
l
a
t
e
d
'
A
n
o
p
i
r

b
e
 
p
r
e
f
o
r
m
e
d
-
T
W
h
a
t
 
t
h
e

s
t
u
-

(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t

k
n
o
w

d
e
n
t
 
m
u
s
t
 
d
o
)

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

K
n
o
v
l
e
d
g
e
 
r
e
l
e
v
a
n
t

t
o
 
t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
j
u
d
g
m
e
n
t

a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

I
.
 
R
e
c
e
i
v
i
n
g
 
a
n
d
 
S
h
i
p
p
i
n
g

A
.
 
K
e
e
p
i
n
g
 
a
 
r
e
c
o
r
d
 
o
f

i
t
e
m
s
 
r
e
c
e
i
v
e
d
 
o
r

c
h
i
p
p
e
d

B
.
 
K
e
e
p
i
n
g
 
r
e
c
o
r
d
 
o
f

a
 
s
t
o
c
k
 
o
n
 
h
a
n
d

C
.
 
S
o
r
t
i
n
g
 
s
t
o
c
k

D
.
 
F
i
l
i
n
g
 
o
f
 
i
n
v
o
i
c
e
s

a
n
d
 
r
e
c
o
r
d
s

E
.
 
K
n
o
w
 
e
q
u
i
p
m
e
n
t
 
a
n
d

p
e
r
s
o
n
n
e
l
 
n
e
e
d
e
d

I
I
.
 
S
t
o
c
k
 
A
r
r
a
n
g
e
m
e
n
t

A
.
 
S
t
a
c
k
i
n
g
 
o
f
 
s
t
o
c
k

1

u
s
i
n
g
 
p
r
o
p
e
r
 
w
a
y
s

B
.
 
R
e
m
o
v
a
l
 
o
f
 
d
a
m
a
g
e
d

s
t
o
c
k

C
.
 
D
i
s
p
o
s
a
l
 
o
f
 
p
a
c
k
i
n
g

m
a
t
e
r
i
a
l
s

I
.
 
1
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
s
t
o
r
'
:

a
n
d
 
a
r
e
a
 
i
t
 
i
s
 
s
t
o
r
e
d

i
n
.

2
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
d
i
f
f
e
r
-

e
n
t
 
w
a
y
s
 
o
f
 
s
t
o
r
i
n
g
-
d
r
y

r
e
f
r
i
g
e
r
a
t
i
o
n
,
 
e
t
c
.

3
.
 
F
a
m
i
l
i
a
r
i
t
y
 
w
i
t
h

i
n
v
o
i
c
e
s

a
n
d
 
a
b
i
l
i
t
l
l
t
o
 
f
i
l
l
 
t
h
e
m

o
u
t
.

I
. A
.
 
A
b
i
l
i
t
f
7
 
t
o
 
h
a
n
d
l
e

h
e
a
v
y

l
o
a
d
s

B
.
 
K
n
o
w
i
n

t
h
e
 
p
r
o
p
e
r
 
w
a
y
s

t
o
 
a
r
r
 
n
g
e
 
s
t
o
c
k

C
.
 
P
o
w
 
t
o
 
u
s
e
 
c
l
e
a
r
i
n
g

e
q
u
i
p
m
e
n
t
 
t
o
 
m
a
k
e
 
w
a
y

E
n
g
l
i
s
h

1
.
 
C
o
r
r
e
c
t
 
s
p
e
e
c
h
.

2
.
 
R
e
a
d
i
n
g
 
s
k
i
l
l
s
-
f
o
r

o
r
d
e
r
s
,

i
n
v
o
i
c
e
s
,
 
a
n
d
 
r
e
c
e
i
p
t
s
.

3
.
 
L
e
t
t
e
r
i
n
g
 
s
k
i
l
l
s
.

4
.
 
m
a
s
t
e
r
y
 
o
f

s
y
m
b
o
l
s
 
u
s
e
d

i
n
 
t
h
e
 
g
r
o
c
e
r
y
 
b
u
s
i
n
e
s
s
.

m
a
'
 
i
l
e
m
a
t
i
c
s

1
.
 
7
'
e
a
s
u
r
e
m
e
n
t

2
.
 
F
r
a
c
t
i
o
n
s

3
.
 
B
a
s
i
c
 
s
k
i
l
l
s
 
o
f
 
m
a
t
h

f
o
r

w
e
i
g
h
i
n
g
,
 
e
t
c
.

4
.
 
C
o
t
t
 
p
r
o
b
l
e
m
s

i
n
d
u
s
t
r
i
a
l
 
A
r
t
s

1
.
 
r
e
r
s
o
n
a
l
l
 
s
a
f
e
t
y

2
.
 
U
s
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l

e
q
u
i
p
m
e
n
t

3
.
 
P
r
a
c
t
i
c
e
 
i
n
 
w
o
r
k
i
n
g
 
w
i
t
h

c
u
t
t
i
n
g
 
t
o
o
l
s
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A
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R
O
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E
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Y
 
W
A
R
E
H
O
U
S
E
 
A
S
S
I
S
T
A
N
T

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

b
e
 
p
r
e
f
o
r
m
e
d
T
w
h
a
t
 
t
h
e
 
s
t
u
-

d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
r
e
f
o
r
m
 
t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
k
n
o
w
-

l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
t
a
s
k
 
t
o
 
f
o
r
m

j
u
d
g
m
e
n
t
 
a
n
d
 
r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
0

I
I
I
.
 
I
n
v
e
n
t
o
r
y

A
.
 
C
o
u
n
t
i
n
g
 
o
f
 
l
a
r
g
e

q
u
a
n
t
i
t
i
e
s
 
o
f
 
m
a
t
e
-

r
i
a
l
s
 
o
n
 
h
a
n
d

B
.
 
W
e
i
g
h
i
n
q
 
o
f
 
i
t
e
m
s

C
.

o
u
t
 
i
n
v
e
n
t
o
r
y

r
e
p
o
r
t
s

I
V
.
 
G
e
n
e
r
a
l
 
c
l
e
a
n
i
n
g

A
.
 
S
w
e
e
p
i
n
g

B
.
 
W
a
x
i
n
g

C
.
 
C
l
e
a
n
i
n
g
 
s
t
o
c
k

f
o
r
 
.
n
e
w
 
s
t
o
c
k

I
I
I
. 1
.

2
.

3
.
4
.

5
.

A
b
i
l
i
t
y
 
t
o
 
b
e
 
a
c
c
u
r
a
t
e

A
b
l
e
 
t
o
 
u
s
e
 
s
c
a
l
e
s

W
r
i
t
e
 
l
e
g
i
b
l
y

U
s
e
 
o
f
 
s
i
m
p
l
e
 
c
a
l
c
u
l
a
t
o
r
s

F
o
l
l
o
w
 
d
i
r
e
c
t
i
o
n
s

I
V
. 1
.
 
U
s
e
 
o
f
 
a
v
a
i
l
a
b
l
e
 
m
a
t
e
r
i
a
l
s

2
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
s
p
e
c
i
a
l
 
a
r
e
a
s

t
o
 
b
e
 
c
l
e
a
n
e
d

3
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
r
u
l
e
s
 
o
f
 
t
h
e

s
a
n
i
t
a
r
y
 
d
e
p
a
r
t
m
e
n
t

I
T
T
. M
a
t
h
e
m
a
t
i
c
s

1
.
 
G
o
o
d
 
c
o
m
p
u
t
a
t
i
o
n
a
l
 
s
k
i
l
l
s

2
.
 
R
e
v
i
e
w
 
o
f
 
b
a
s
i
c
 
a
d
d
i
t
i
o
n

3
.
 
N
e
a
t
n
e
s
s
 
o
f
 
w
o
r
k

P
n
p
l
i
s
h

1
.
 
L
e
g
i
b
l
e
 
W
r
i
t
i
n
g

2
.
 
S
p
e
l
l
i
n
g
 
w
o
r
d
s
 
t
h
a
t
 
r
e
l
a
t
e

t
o
 
g
r
o
c
e
r
y
 
t
e
r
m
i
n
o
l
o
p

3
.
 
S
p
e
e
c
h
 
t
a
l
k
i
n
g
;
 
w
i
t
h
 
m
a
n
y

p
e
o
p
l
e

I
V S
c
i
e
n
c
e

1
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
s
a
f
e
 
c
h
e
m
i
c
a
l
s

2
.
 
B
a
c
t
e
r
i
o
l
o
g
y



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
H
E
L
P
E
R
 
I
N
 
P
E
T
 
S
H
O
P

O
R
 
V
E
T
E
R
I
N
A
R
Y
 
H
O
S
P
I
T
A
L

O
b
j
e
c
t
i
v
e
s
:

1
.

T
o
 
a
s
s
i
s
t
 
t
h
e
 
v
e
t
e
r
i
n
a
r
i
a
n
 
i
n
 
t
h
e
 
c
a
r
e
 
a
n
d
 
t
r
e
a
t
m
e
n
t
 
o
f
 
a
n
i
m
a
l
s
.

2
.

T
o
 
a
s
s
i
s
t
 
i
n
 
t
h
e
 
g
e
n
e
r
a
l
 
c
a
r
e
 
a
n
d
 
c
l
e
a
n
i
n
g
 
o
f
 
t
h
e
 
s
h
o
p
 
o
r
 
h
o
s
p
i
t
a
l
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

b
e
 
p
e
r
f
o
r
m
e
d
T
w
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

7
1
7
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

C
a
r
e
 
o
f
 
a
n
i
m
a
l
s

A
.

H
a
n
d
l
i
n
g
 
a
n
d

t
r
e
a
t
m
e
n
t
 
o
f

a
n
i
m
a
l
s

B
.

G
r
o
o
m
i
n
g
 
o
f
 
a
n
i
m
a
l
s

C
.

F
e
e
d
i
n
g
 
o
f
 
a
n
i
r
'
a
l
s

D
.

P
r
o
p
e
r
 
t
r
e
a
t
m
e
n
t

o
f
 
d
e
a
d
 
a
n
i
m
a
l
s

I
I
.

C
a
r
e
 
o
f
 
b
u
i
l
d
i
n
g

A
.

C
l
e
a
n
i
n
g
 
c
a
g
e
s
,
/

f
e
e
d
i
n
g
 
p
a
n
s
,
/

w
a
t
e
r
 
p
a
n
s

f
l
o
o
r
s
,

E
?
t
c
.

B
.

R
e
c
e
p
t
i
p
n
 
a
r
e
a
s

C
.

E
x
a
m
i
r
4
t
i
o
n
 
a
n
d
/

o
r
 
t
r
e
a
t
m
e
n
t
 
r
o
o
m
s

I
.

P
c
a
d
e
m
i
c
 
'
?
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

T
k
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
t
e
-
 
t
o
 
f
o
r
m
 
j
u
d
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

C
a
r
e
 
o
f
 
a
n
i
m
i
s

T
h
e
 
a
b
i
l
i
t
y
 
t
o
 
f
l
l
o
w
 
t
h
e

d
o
c
t
o
r
s
'
i
n
s
t
r
u
c
i
o
n
s
 
i
n

e
a
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

A
.

h
n
o
w
l
e
d
p
e
 
c
o
n
c
e
r
n
i
n
g

t
e
m
p
e
r
a
m
e
n
t
 
o
f

a
n
i
m
a
l
s

P
.

K
n
o
w
l
e
d
g
e
 
c
o
n
c
e
r
n
i
n
g

f
i
r
s
t
 
a
i
d
 
o
f
 
i
n
j
u
r
e
d

o
r
 
s
i
c
k
 
a
n
i
m
a
l
s

C
.

K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e

p
r
o
p
e
r
 
f
e
e
d
i
n
g
 
o
f

a
n
i
m
a
l
s

C
a
r
e
 
o
f
 
b
u
i
l
d
i
n
g

A
.

U
s
e
 
a
n
d
 
c
a
r
e
 
o
f

v
a
c
u
u
m
 
c
l
e
a
n
e
r
s

B
.

U
s
e
 
o
f
 
b
r
o
o
m
 
a
n
d

d
u
s
t
 
p
a
n

E
n
g
l
i
s
h

1
.

T
e
l
e
p
h
o
n
e
 
u
s
a
g
e

2
.

A
l
p
h
a
b
e
t
i
z
i
n
g

3
.

R
e
c
o
r
d
 
k
e
e
p
i
n
g
 
a
n
d

l
e
t
t
e
r
 
w
r
i
t
i
n
g

4
.

P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
r
e
p
o
r
t
s

m
a
t
h

1
.
 
B
a
s
i
c
 
m
a
t
h
 
s
k
i
l
l
s

2
.
 
F
i
g
u
r
i
n
g
 
b
i
l
l
s
 
a
n
d
 
c
o
s
t

3
.
 
C
h
e
c
k
i
n
g
 
i
n
v
o
i
c
e
s
 
a
n
d
 
o
r
d
e
r
s

4
.
 
T
'
l
a
k
i
n
g
 
c
h
a
n
c
e

5
.
 
B
a
s
i
c
 
b
o
o
k
k
e
e
p
i
n
g

S
o
c
i
a
l

t
u
d
i
P
s

P
r
o
j
e
c
t
 
a
n
d
7
T
)
r
 
i
n
d
i
v
i
d
u
a
l

s
t
u
d
y
 
o
f
 
a
n
i
m
a
l
s
 
a
n
d
 
t
h
e
i
r

c
a
r
e
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A
R
Y
 
H
O
S
P
I
T
A
L

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

b
e
 
p
e
r
f
o
r
m
e
d

(
w
i
t
 
t
h
e

W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
j
u
d
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

I
I
I
.

R
e
c
e
i
v
i
n
g
 
c
l
i
e
n
t
s

a
n
d
 
f
a
c
t
s

C
.

D
u
s
t
i
n
g
 
t
e
c
h
n
i
q
u
e
s

D
.

M
o
p
,
 
d
i
s
i
n
f
e
c
t
a
n
t

a
n
d
 
d
e
o
d
o
r
i
z
e
r

I
V
.

O
r
d
e
r
i
n
g
 
m
e
d
i
c
i
n
a
l

s
u
p
p
l
i
e
s
,
 
f
o
o
d
,
 
e
t
c
.

I
I
I
.

O
f
f
i
c
e
 
p
r
o
c
e
d
u
r
e

A
.

H
o
w
 
t
o
 
f
i
l
l
 
o
u
t

f
o
r
m
s

B
.

H
o
w
 
t
o
 
f
u
s
e
 
t
e
l
e
-

p
h
o
n
e
 
a
n
d
 
r
e
c
e
i
v
e

m
e
s
s
a
g
e
s

C
.

H
o
w
 
t
o
 
k
e
e
p
 
a
n
d
 
f
i
l
e

r
e
c
o
r
d
s

D
.

H
o
w
 
t
o
 
e
x
p
l
a
i
n

s
e
r
v
i
c
e
s

E
.

H
o
w
 
t
o
 
m
a
k
e
 
o
u
t

s
t
a
t
e
m
e
n
t
s
 
a
n
d
 
b
i
l
l
s

F
.

H
o
w
 
t
o
 
k
e
e
p
 
b
o
o
k
s

G
.

N
o
w
 
t
o
 
m
a
k
e
 
c
h
a
n
g
e

H
.

H
o
w
 
t
o
 
m
a
k
e

a
p
p
o
i
n
t
m
e
n
t
s

I
.

H
o
w
 
t
o
 
m
a
k
e
 
o
u
t

o
r
d
e
r
s
 
a
c
c
o
r
d
i
n
g
 
t
o

t
h
e
 
d
o
c
t
o
r
'
s

i
n
s
t
r
u
c
t
i
o
n
s

J
.

H
o
w
 
t
o
 
t
y
p
e
 
o
r
d
e
r
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
H
E
L
P
E
R
 
I
N
 
P
E
T
 
S
H
O
P
 
O
R

V
E
T
E
R
I
N
A
R
Y
 
H
O
S
P
I
T
A
L

(
p
a
g
e
 
t
h
r
e
e
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

b
e
 
p
e
r
f
o
r
m
e
d

(
W
h
a
t
 
t
h
e

W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
J
u
d
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

K
.

L
.

H
o
w
 
t
o
 
r
e
c
e
i
v
e
 
a
n
d

c
h
e
c
k
 
o
r
d
e
r
s

H
o
w
 
t
o
 
s
t
o
r
e
 
s
u
p
p
l
i
e
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
H
O
S
P
I
T
A
L
 
R
O
O
M
 
C
L
E
A
N
I
N
G
 
(
F
E
L
P
F
R
)

O
b
j
e
c
t
i
v
e
s
: 1
.

T
o
 
l
e
a
r
n
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
c
l
e
a
n
l
i
n
e
s
s
 
t
o
 
t
h
e
 
h
e
a
l
t
h
 
a
n
d
 
s
a
f
e
t
y
 
o
f
 
p
a
t
i
e
n
t
s
.

2
.

T
o
 
a
c
q
u
i
r
e
 
t
h
e
 
s
k
i
l
l
s
 
a
n
d
 
k
n
o
w
l
e
d
g
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
n
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
s
 
a
s
s
i
g
n
e
J

t
o
 
t
h
i
s
 
o
c
c
u
p
a
t
i
o
n
.

D
i
s
c
r
i
 
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
t
.

p
e
r
f
o
r
m
e
d

w
h
a
t
 
t
h
e
 
S
t
u
d
e
n
t

I
.
 
L
o
c
a
t
i
n
g
 
r
o
o
m
 
i
n
 
h
o
s
p
i
t
a
l

t
o
 
b
e
 
c
l
e
a
n
e
d

I
I
.
 
C
l
e
a
n
i
n
g
 
o
f
 
r
o
o
m

D
i
r
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m

t
h
e
 
t
a
s
k
)

I
.
 
L
o
c
a
t
i
o
n

A
.
 
T
o
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h

t
h
e
 
g
e
n
e
r
a
l
 
f
l
o
o
r
 
p
l
a
n

o
f
 
t
h
e
 
h
o
s
p
i
t
a
l
 
a
n
d

s
p
e
c
i
f
i
c
a
l
l
y
 
a
l
l
 
a
r
e
a
s

w
h
e
r
e
 
e
q
u
i
p
m
e
n
t
 
s
u
p
p
l
i
e
s
,

e
t
c
.
 
a
r
e
 
s
t
o
r
e
d
.

B
.
 
T
o
 
b
e
c
o
m
e
 
t
h
r
o
u
g
h
l
y
 
a
c
q
-

u
a
n
t
e
d
 
w
i
t
h
 
t
h
e
 
a
s
s
i
g
n
e
d

a
r
e
a
,
 
s
u
p
e
r
v
i
s
o
r
s
,
 
e
q
u
-

i
p
m
e
n
t
 
e
t
c
.

I
I
.
 
C
l
e
a
n
i
n
g
 
o
f
 
r
o
o
m

A
.
 
T
o
 
l
e
a
r
n
 
t
t
e
 
c
o
r
r
e
c
t
 
w
a
y

o
f
 
m
a
k
i
n
g
 
t
o
s
p
i
t
a
l
 
b
e
d
s

B
.
 
T
o
 
l
e
a
r
n
 
t
i
e
 
l
o
c
a
t
i
o
n
 
o
f

a
l
l
 
c
l
e
a
n
 
l
i
n
e
n
s
 
a
n
d
 
h
o
w

t
o
 
s
e
c
u
r
e
 
t
h
e
m

C
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
t
r
e
a
t

d
i
r
t
y
 
l
i
n
e
r
s
 
f
r
o
m
 
a
 
r
o
o
m

w
h
i
c
h
 
m
a
y
 
h
o
u
s
e
 
a
 
p
a
t
i
e
n
t

w
i
t
h
 
a
 
c
o
m
m
u
n
i
c
a
b
l
e

d
i
s
e
a
s
e
 
-
 
a
n
d
 
h
o
w
 
t
o

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
)

H
o
m
e
 
t
.
c
o
n
o
m
i
c
s

1
.
 
H
o
w
 
t
o
 
m
a
k
e
 
h
o
s
p
i
t
a
l

b
e
d
s

2
.
 
T
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f

p
r
o
p
e
r
 
c
a
r
e
 
o
f
 
d
i
r
t
y

l
i
n
e
n
s

3
.
 
D
i
s
e
n
f
e
c
t
a
n
t
s
,
 
t
h
e
i
r

u
s
e
d
,
 
p
r
e
p
a
r
t
i
o
n
,

l
i
m
i
t
a
t
i
o
n
s
 
a
n
d
 
d
a
n
T
e
r
s

4
.
 
P
r
o
p
e
r
 
u
s
a
g
e
 
a
n
d
 
c
a
r
e

o
f
 
c
l
e
a
n
i
n
g
 
e
q
u
i
p
m
e
n
t

5
.
 
I
m
p
o
r
t
a
n
c
e
 
o
f
 
g
o
o
d
 
h

h
e
a
l
t
h
 
a
n
d
 
p
r
e
c
a
u
t
i
o
n
s

t
o
 
b
e
 
o
b
s
e
r
v
e
d
 
i
n

w
o
r
k
i
n
g
 
w
i
t
h
 
t
h
e
 
s
i
c
k

E
n
g
l
i
s
h

1
.
 
I
m
p
o
r
t
a
n
c
e
 
o
f
 
f
o
l
l
o
w
i
n
g

i
n
s
t
r
u
c
t
i
o
n
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
H
O
S
P
I
T
A
L
 
R
O
O
M

C
L
E
A
N
I
N
G
 
(
H
E
L
P
E
R
)

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e

P
e
r
f
o
r
m
e
d
 
(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
6
T

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
M

t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
d
g

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h

t
a
s
k
)
'

d
i
s
p
o
s
e
 
o
f
 
a
l
l
 
o
t
h
e
r
 
l
i
n
e
n
s

D
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
c
l
e
a
n
 
a
l
l

f
u
r
n
i
t
u
r
e
 
i
n
 
t
h
e
 
r
o
o
m
 
b
e
f
o
r
e

a
 
n
e
w
 
p
a
t
i
e
n
t
 
i
s
 
a
d
m
i
t
t
e
d

E
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
p
r
o
p
e
r
l
y

m
o
v
e
 
f
u
r
n
i
t
u
r
e
 
h
a
n
d
 
d
r
a
p
e
s
,

c
u
r
t
a
i
n
s
,
 
e
t
c
.
 
i
f
 
s
o

i
n
s
t
r
u
c
t
e
d
.

F
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
p
r
o
p
e
r
l
y

c
l
e
a
n
 
a
l
l
 
a
s
t
,
 
t
r
a
y
s
 
a
n
d

c
u
s
p
i
d
o
r
s

C
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
p
r
o
p
e
r
l
y

c
l
e
a
n
 
a
n
d
 
d
i
s
i
n
f
e
c
t
 
t
h
e

a
s
h
 
t
r
a
y
s
,
 
b
a
t
h
r
o
o
m
,

f
i
x
t
u
r
e
s
 
a
n
d
 
f
l
o
o
r
s
.

F
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
p
r
o
p
e
r
l
y

s
w
e
e
p
,
 
d
u
s
t
,
 
a
n
d
 
v
a
c
u
m

I
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
p
r
o
p
e
r
l
y

r
e
p
l
e
n
i
s
h
 
g
u
e
s
t
 
r
o
o
m

s
u
p
p
l
i
e
s
 
a
n
d
 
l
i
n
e
n
s

J
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
p
r
o
p
e
r
l
y

d
i
s
p
o
s
e
 
o
f
 
a
l
l
 
t
r
a
s
h

Y
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
m
o
p
 
f
l
o
o
r
s

I
.
 
T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
p
r
o
p
e
r
l
y

r
e
s
p
o
n
d
 
t
o
 
e
m
e
r
g
e
n
c
i
e
s

s
u
c
h
 
a
s
 
s
p
i
l
l
s
,
 
b
r
e
a
k
-

a
g
e
,
 
e
t
c
.



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
F
 
I
N
D
U
S
T
R
I
A
L
 
A
R
T
S
 
A
I
D
E

O
b
j
e
c
t
i
v
e
s
: 1
.

T
o
 
i
n
t
r
o
d
u
c
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
b
a
s
i
c
 
s
h
o
p
 
w
o
r
k
.

2
.

T
o
 
d
e
v
e
l
o
p
 
s
k
i
l
l
s
 
a
n
d
 
c
o
m
p
e
t
e
n
c
e
s
 
i
n
 
a
 
s
t
u
d
e
n
t
 
t
o
 
e
n
a
b
l
e
 
h
i
m
 
t
o
 
a
s
s
i
s
t
 
t
h
e

i
n
d
u
s
t
r
i
a
l
 
a
r
t
s
 
t
e
a
c
h
e
r
.

3
.

T
o
 
t
e
a
c
h
 
k
n
o
w
l
e
d
g
e
 
t
h
a
t
 
w
i
l
l
 
d
e
v
e
l
o
p
 
a
 
s
a
f
e
t
y
 
o
r
i
e
n
t
e
d
 
s
t
u
d
e
n
t
.

D
e
s
c
r
i
p
t
i
o
n
 
2
L
 
t
h
e
 
w
o
r
k
 
t
o

b
e
 
p
e
r
f
o
r
m
e
d
 
(
w
h
a
t
 
t
h
e
 
s
t
u
-

d
e
n
t
 
m
u
s
t
 
d
o
)

r
e
c

e
l
a
 
e

I
n
o
r
l
e
d
g
e
 
(
w
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e

t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
7
e

'

(
k
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
 
t
o
 
a
s
s
i
s
t
 
j
u
d
g
m
e
n
t
 
a
n
d

p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
)

I
.
 
T
o
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r

t
h
e
 
s
a
f
e
-
k
e
e
p
i
n
g
 
o
f

e
q
u
i
p
m
e
n
t

A
.
 
M
a
k
i
n
g
 
d
a
i
l
y
 
c
h
e
c
k

B
.
 
C
h
e
c
k
i
n
g
 
o
u
t
 
t
o
o
l
s

a
n
d
 
e
q
u
i
p
m
e
n
t
 
i
n
.

C
.
 
C
h
e
c
k
i
n
g
 
t
o
o
l
s
 
a
n
d

e
q
u
i
p
m
e
n
t
 
i
n

D
.
 
R
e
p
o
r
t
i
n
g
 
a
n
y

d
a
m
a
g
e
 
t
o
 
t
h
e
 
e
q
u
-

i
p
m
e
n
t

I
I
.
 
T
o
 
h
e
l
p
 
w
i
t
h
 
s
i
m
p
l
e

r
e
p
a
i
r
 
o
f
 
e
q
u
i
p
m
e
n
t

A
.
 
R
e
p
l
a
c
i
n
g
 
b
r
o
k
e
n

h
a
n
d
l
e
s

B
.
 
R
e
p
l
a
c
i
n
g
 
m
i
s
s
i
n
g

s
c
r
e
w
s
 
a
n
d
 
b
o
l
t
s

C
.
 
R
e
p
l
a
c
i
n
g
 
o
f

b
r
o
k
e
n
 
p
a
r
t
s
 
o
f

l
a
t
h
e
s
,
 
d
r
i
l
l
s
,
e
t
c
.

1
.
 
T
o
 
b
e
 
f
a
m
i
l
i
a
r
 
r
i
t
h
 
v
a
r
i
o
u
s

t
o
o
l
s

2
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
p
r
o
p
e
r
 
s
t
o
r
a
g
e

f
o
r
 
e
q
u
i
p
m
e
n
t

3
.
 
F
i
l
l
i
n
g
 
o
u
t
 
c
h
e
c
k
 
s
h
e
e
t
s

4
.
 
F
i
l
l
i
n
g
 
o
u
t
 
i
n
v
e
n
t
o
r
y
 
s
h
e
e
t
s
.

1
.
 
H
o
w
 
t
o
 
p
r
o
p
e
r
l
y
 
u
s
e
 
w
r
e
n
c
h
e
s

a
n
d
 
h
a
n
d
 
t
o
o
l
s

2
.
 
P
r
o
p
e
r
 
t
e
c
h
n
i
q
u
e
s
 
i
n
 
i
n
s
t
a
l
l
i
n
g

r
e
p
l
a
c
e
m
e
n
t
 
p
a
r
t
s

I
n
d
u
s
t
r
i
a
l
 
A
r
t
s

1
.
 
g
a
m
e
s
 
o
f
 
e
a
u
i
p
m
e
n
t

2
.
 
S
a
f
e
 
h
a
n
d
l
i
n
g
 
o
f
 
t
o
o
l
s

3
.
 
P
r
o
p
e
r
 
s
t
o
r
a
g
e
 
m
e
t
h
o
d

E
r
V
i
s
h
,
.

C
o
r
r
e
c
t
 
s
p
e
e
c
h

2
.
 
M
a
n
n
e
r
s

3
.
 
S
p
e
l
l
i
n
g
 
o
f
 
r
e
l
a
t
e
d

w
o
r
d
s

4
.
 
W
r
i
t
i
n
g
 
w
i
t
h
 
a
 
g
o
o
d

h
a
n
d
w
r
i
t
i
n
g

I
n
d
u
s
t
r
i
a
l
 
A
r
t
s

1
.
 
U
s
e
 
o
f
 
t
o
o
l
s

2
.
 
N
o
w
 
t
o
 
m
a
k
e
 
s
i
m
p
l
e

r
e
p
l
a
c
e
m
e
n
t
 
p
a
r
t
s

M
a
t
h

1
.
 
S
t
u
d
y
 
o
f
 
f
o
r
c
e
s

2
.
 
C
o
s
t
s
 
o
f
 
n
e
w
 
p
a
r
t
s



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
P
 
I
N
D
U
S
T
R
I
A
L
 
A
R
T
S

A
I
D
E

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
f
o
r
 
t
h
e
 
w
o
r
k
 
t
o

b
e
 
P
e
r
f
o
r
m
e
d
N
h
a
t
 
t
h
e
 
s
t
u
-

d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
v
l
e
d
g
e

(
w
h
a
t

t
h
e
 
s
t
u
d
e
n
t

m
u
s
f
-
k
r
o
w
 
t
o
 
p
e
r
-

f
o
r
m
 
t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
J
u
d
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

I
I
I
.
 
C
l
e
a
n
i
n
g
 
o
f
 
t
h
e
 
s
h
o
p

A
.
 
R
e
m
o
v
i
n
g
 
g
r
e
a
s
e
,
 
o
i
l
s

a
n
d
 
p
a
i
n
t
s

B
.
 
S
w
e
e
p
i
n
g
 
o
f
 
f
l
o
o
r

C
.
 
D
i
s
p
o
s
a
l
 
o
f
 
e
x
c
e
s
s

w
o
o
d
 
a
n
d
 
l
e
f
t
-
o
v
e
r

m
a
t
e
r
f
,
A
l
s

.
H
o
w
 
t
o
 
u
s
e
 
p
a
i
n
t
 
a
n
d
 
g
r
e
a
s
e

r
e
m
o
v
e
r
s

.
S
e
l
e
c
t
i
o
n
 
a
n
d
 
u
s
e
 
o
f
 
s
w
e
e
p
-

c
o
m
p
o
u
n
d
s
.

S
c
i
e
n
c
e

1
.
 
S
i
m
p
l
e
 
t
o
o
l
s

2
,
 
A
l
l
o
y
s

3
.
 
T
e
n
s
i
o
n
 
a
n
d
 
p
r
e
s
s
u
r
e

S
c
i
e
n
c
e

1
.
 
S
o
l
v
e
n
t
s
-
m
a
k
e
 
u
p

a
n
d

s
e
l
e
c
t
i
o
n

2
.
 
C
h
e
m
i
c
a
l
 
m
a
k
e
-
u
p

o
f

p
a
i
n
t
s
 
a
n
d
 
'
o
i
l
s

3
.
 
F
i
r
e
 
.
e
x
t
i
n
g
u
i
s
h
e
r
s

f
o
r

v
a
r
i
o
u
s
 
k
i
n
d
s
 
o
f
 
f
i
r
e
s



T
R
A
I
N
I
N
G
 
P
U
N
 
F
O
R
 
L
O
C
A
L

T
R
U
C
K
 
D
R
I
V
E
R

O
b
j
e
c
t
i
v
e
s
:
1
.

T
o
 
d
e
v
e
l
o
p
 
d
r
i
v
i
n
g
 
s
k
i
l
l
s
 
i
n
 
s
a
f
e
t
y
.

2
.

T
o
 
d
e
v
e
l
o
p
 
t
h
e
 
a
b
i
l
i
t
y
 
t
o
 
m
a
k
e
 
s
m
a
l
l

m
e
c
h
a
n
i
c
a
l
 
r
e
p
a
i
r
s
.

3
.

T
o
 
d
e
v
e
l
o
p
 
t
h
e
 
a
L
:
i
l
i
t
y
 
t
o
 
d
e
l
i
v
e
r
 
a
n
d
 
p
i
c
k

u
p
 
f
r
e
i
g
h
t
 
a
n
d
 
c
a
r
r
y
 
i
t
 
t
h
r
o
u
g
h

t
h
e
 
p
r
o
p
e
r
 
c
h
a
n
n
e
l
s
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
w
o
r
k
 
t
o

b
e
 
p
e
r
f
o
r
m
e
d
l
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

I
.
 
D
r
i
v
i
n
g

A
.
 
D
e
l
i
v
e
r
y

B
.
 
P
i
c
k
 
u
p

I
I
.
 
L
o
a
d
i
n
g
-
-
P
a
c
k

f
r
e
i
g
h
t

I
I
I
.
 
U
n
l
o
a
d
i
n
g
W
o
r
k

h
o
i
s
t
 
o
r
 
c
a
b
l
e

W
i
n
c
h

I
V
.
 
M
i
n
o
r
 
m
e
c
h
a
n
i
c
a
l

r
e
p
a
i
r
s

A
.
 
C
h
a
n
g
e
 
t
i
r
e
s

B
.
 
S
m
a
l
l
 
r
e
p
a
i
r
s

V
.
 
C
h
e
c
k
 
f
r
e
i
g
h
t

b
i
l
l
s
-
-
d
a
i
l
y

r
,
-
.
)
p
o
r
t
s

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e

t
a
s
k
)

I
.
 
D
r
i
v
i
n
g

A
.
 
S
a
f
e
t
y
 
r
u
l
e
s
 
k
n
o
w
l
e
d
g
e

B
.
 
A
b
i
l
i
t
y
 
t
o
 
p
a
s
s
 
d
r
i
v
e
r
'
s

t
e
s
t

C
.
 
H
o
w
 
t
o
 
m
a
k
e
 
a
 
p
i
c
k
 
u
p
 
o
r

d
e
l
i
v
e
r
y

L
o
a
d
i
n
g
 
-
-
 
k
n
o
w
l
e
d
g
e
 
o
f
 
p
a
c
k
i
n
g

f
r
e
i
g
h
t

U
n
l
o
a
d
i
n
g
A
b
i
l
i
t
y
 
t
o
 
u
s
e
 
w
o
r
k

h
o
i
s
t
 
o
r
 
c
a
b
l
e
 
w
i
n
c
h

R
e
p
a
i
r
s

A
.
 
A
b
i
l
i
t
y
 
t
o
 
c
h
a
n
g
e

t
i
r
e
s

B
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
e
n
g
i
n
e
 
p
a
r
t
s

B
i
l
l
s

A
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
b
i
l
l
i
n
g
 
p
r
o
-

c
e
d
u
r
e
s

B
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
r
e
p
o
r
t
s
 
a
n
d

r
e
c
o
r
d
s

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
(
k
n
o
w
-
1

l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
t
a
s
k
 
t
o

a
s
S
i
s
t
 
i
u
d
g
m
e
n
t
 
a
n
d
 
p
r
o
b
l
e
m
-

s
o
l
v
i
n
g
/

E
n
g
l
i
s
h

1
.
 
S
p
e
e
c
h

2
.
 
H
a
n
d
w
i

n
g

3
.
 
C
o
u
r
t
e
s
.
1

4
.
 
D
i
r
e
c
t
i
o
n
s

5
.
 
L
i
s
t
e
n
i
n
g

M
a
t
h

1
.
 
B
a
s
i
c
 
a
r
i
t
h
m
e
t
i
c
 
s
k
i
l
l
s

2
.
 
F
i
l
l
 
o
u
t
 
r
e
p
o
r
t
s

3
.
 
C
h
e
c
k
 
b
i
l
l
s

H
o
m
e
 
E
c
o
n
o
n
i
c
s

)
 
7
-
E
o
u
r
t
e
s
y

2
.
 
H
y
g
i
e
n
e

3
,
 
S
a
f
e
t
y

4
,
 
G
r
o
o
m
i
n
g

5
.
 
B
e
h
a
v
i
o
r

I
n
d
u
s
t
r
i
a
l
 
A
r
t
s

1
.
 
S
a
f
e
t
y

3
.
 
E
q
u
i
p
m
e
n
t

2
.
 
S
m
a
l
l
 
r
e
p
a
i
r
s
 
4
.
 
L
i
f
t
l
i
n
q



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
N
U
R
S
E
S
'
 
A
I
D
E

D
e
s
c
r
i
p
t
i
o
n
 
O
f
 
W
o
r
k
 
T
o
 
B
e

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

P
e
r
f
o
r
m
e
d

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

T
R
T
m
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o

t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
j
u
d
g
m
e
n
t
 
a
n
d

p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

m
u
s
t
 
d
o
)

I
.

G
e
n
e
r
a
l
 
d
u
t
i
e
s
 
(
i
n

I
.

E
n
E
1
1
1
2
.

o
f
f
i
c
e
)

A
.

H
o
w
 
t
o
 
t
a
k
e
 
n
o
t
e
s

1
.

S
p
e
e
c
h

A
.

T
a
k
e
 
n
o
t
e
s

B
.

H
o
w
 
t
o
 
k
e
e
n
 
o
f
f
i
c
e
 
n
e
a
t

2
.

C
o
u
r
t
e
s
y

e
f
f
i
c
i
e
n
t
l
y

C
.

H
o
w
 
t
o
 
f
i
l
e

3
.

S
p
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B
.

L
o
c
a
t
i
n
g
 
w
a
n
t
e
d
 
i
t
e
m
s

I
V
.
A
.
 
H
o
w
 
t
o
 
s
t
a
c
k
 
c
a
n
s
 
a
n
d

b
o
x
e
s

B
.
 
P
r
o
p
e
r
 
d
i
s
p
l
a
y
 
s
i
z
e
s

P
n
_
l
i
s
h

.
,

v
o
c
a
b
u
l
a
r
y

2
.

W
r
i
t
i
n
g

3
.

R
e
a
d
i
n
g

4
.

M
a
n
n
e
r
s
 
a
n
d
 
c
o
u
r
t
e
s
y

H
e
a
l
t
h

1
.

P
e
r
s
o
n
a
l
 
h
y
g
i
e
n
e
)
.

2
.

m
u
s
c
l
e
 
f
u
n
c
t
l
o
n
s

M
e
t
h

1
.

S
i
m
p
l
e
 
a
d
d
i
t
i
o
n
 
a
n
i

s
u
b
t
r
a
c
t
i
o
n

2
.

P
r
i
c
i
n
g
 
a
n
d
 
m
o
n
e
y

3
.

K
n
o
w
l
e
d
g
e
 
o
f
 
c
o
m
n
u
t
e
r

p
r
i
n
t
 
o
u
t
s

A
r
t
s

1
.

S
h
a
p
e
s
 
a
n
d
 
b
a
l
a
n
c
e



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
T
I
C
K
E
T
 
S
E
L
L
E
R
 
F
O
R
 
T
H
E
A
T
E
R

O
b
j
e
c
t
i
v
e
s
:
1
.

T
o
 
l
e
a
r
n
 
t
o
 
a
n
s
w
e
r
 
i
n
q
u
i
r
e
s
 
c
o
u
r
t
e
o
u
s
l
y
 
a
n
d
 
a
c
c
u
r
a
t
e
l
y
.

2
.

T
o
 
l
e
a
r
n
 
t
o
 
m
a
k
e
 
c
h
a
n
g
e
 
q
u
i
c
k
l
y
 
a
n
d
 
a
c
c
u
r
a
t
e
l
y
.

3
.

T
o
 
l
e
a
r
n
 
h
o
w
 
t
o
 
r
e
s
p
o
n
d
 
p
r
o
p
e
r
l
y
 
t
o
 
e
m
e
r
g
e
n
c
i
e
s
:

a
.

A
L
1
/
4
0
J
.
,
.
 
u
p

0
.

r
e
q
u
e
s
t
s
 
t
o
 
l
o
o
k
 
f
o
r
 
c
h
i
l
d
 
o
r
 
f
r
i
e
n
 
i
n
 
t
h
e
a
t
e
r
,
 
e
t
c
.

b
.

c
o
u
n
t
e
r
f
e
i
t

d
.

h
o
w
 
t
o
 
s
u
m
m
o
n
 
h
e
l
p

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e

_
e
r
f
o
t
m
e
d

(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
e
n
t
 
t
o

t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
j
u
d
g
m
e
n
t

a
n
d
 
r
e
l
a
t
e
d
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g
)

I
.

K
i
n
d
s
 
o
f
 
a
d
m
i
s
s
i
o
n
s

A
.

M
a
t
i
n
e
e

B
.

R
e
s
e
r
v
e
d
 
s
e
a
t
s

C
.

G
e
n
e
r
a
l
 
a
d
m
i
s
s
i
o
n
s

D
.

C
h
i
l
d
 
a
n
d
 
A
d
u
l
t

t
i
c
k
e
t
s

I
I
.

T
y
p
e
s
 
o
f
 
m
o
v
i
e
s

A
.

R
a
t
i
n
g
s

B
.

I
d
e
n
t
i
f
i
c
a
t
i
o
n

r
e
q
u
i
r
e
d

C
.

C
o
m
i
n
g
 
m
o
v
i
e
s

I
I
I
.

O
p
e
r
a
t
i
o
n
 
o
f
 
t
i
c
k
e
t

d
i
s
p
e
n
s
i
n
g
 
m
a
c
h
i
n
e
.

I
V
.

R
e
c
e
i
v
i
n
g
 
p
a
y
m
e
n
t
 
f
o
r

t
i
c
k
e
t
s

I
.

A
d
m
i
s
s
i
o
n

A
.

W
h
e
n
 
r
a
t
e
s
 
c
h
a
n
g
e
 
f
o
r

m
a
t
i
n
e
e
s
,
 
e
t
c
.

B
.

H
o
w
 
l
o
n
g
 
o
n
e
 
m
a
y
 
h
o
l
d

r
e
s
e
r
v
a
t
i
o
n
s
,
 
e
t
c
.

C
.

H
o
w
 
t
o
 
d
e
t
e
r
m
i
n
e

a
g
e

o
f
 
p
e
r
s
o
n
 
w
h
o
 
r
e
a
u
e
s
t
s

a
 
c
h
i
l
d
'
s
 
t
i
c
k
e
t

D
.

W
h
e
n
 
r
e
f
u
n
d
s
,
 
i
f
 
a
n
y
,

a
r
e
 
r
a
d
e

I
I
.

T
y
p
e
s
 
o
f
 
m
o
v
i
e
s

A
.

K
n
o
w
l
e
d
g
e
 
o
f
 
r
a
t
i
n
g
s

a
n
d
 
e
x
p
l
a
n
a
t
i
o
n
s
 
o
f

e
a
c
h
 
t
y
p
e
.

B
.

K
n
o
w
l
e
d
g
e
 
c
o
n
c
e
r
n
i
n
g

p
r
o
o
f
 
o
f
 
a
g
e
,
 
c
h
a
p
e
r
o
n
s

o
r
 
p
a
r
e
n
t
s
 
p
r
e
s
e
n
c
e
.

C
.

I
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g

c
w
i
n
g
 
m
o
v
i
e
s
,
 
o
t
c
.

M
a
t
h

B
a
s
i
c
 
m
a
t
h
e
m
a
t
i
c
s
 
s
k
i
l
l
s

i
n

1
.

F
i
g
u
r
i
n
g
 
c
o
s
t
s

2
.

m
a
k
i
n
g
 
c
h
a
n
g
e

3
.

B
a
l
a
n
c
i
n
g
 
r
e
p
o
r
t

E
n
g
l
i
s
h

1
.

T
e
l
e
p
h
o
n
e
 
u
s
a
g
e

2
.

s
p
e
e
c
h

3
.

A
n
s
w
e
r
i
n
g
 
q
u
e
s
t
i
o
n
s

4
.

C
o
u
r
t
e
s
y
 
a
n
d
 
g
o
o
d

m
a
n
n
e
r
s
.

'J
I
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R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
T
I
C
K
E
T
 
S
E
L
L
E
R
 
P
O
P
.
 
T
H
E
A
T
E
R

(
p
a
g
e
 
t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e

p
e
r
f
o
r
m
e
d
 
(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t

p
e
r
f
o
r
m
 
t
h
e
 
t
a
s
k
)

V
.

K
e
e
p
i
n
g
 
r
e
c
o
r
d
s

A
.
 
D
a
i
l
y
 
b
a
l
a
n
c
e
 
s
h
e
e
t

o
f
 
c
a
s
h
 
r
e
c
e
i
v
e
d
 
a
n
d

t
i
c
k
e
t
s
 
s
o
l
d
.

B
.
 
P
r
e
p
a
r
a
t
i
o
n
 
w
e
e
k
l
y

r
e
p
o
r
t
s
 
o
f
 
t
h
e
 
a
b
o
v
e

V
I
.

C
l
o
s
i
n
g
 
o
f
 
t
i
c
k
e
t
 
w
i
n
d
o
w

A
.
 
P
r
e
p
a
r
a
t
i
o
n
 
t
o
 
c
l
o
s
e

b
y
 
r
e
m
o
v
a
l
 
o
f
 
t
i
c
k
e
t
s

a
n
d
 
m
o
n
e
y

B
.
 
L
o
c
k
i
n
g
 
u
p

D
.

K
n
o
w
l
e
d
g
e
 
o
f
 
c
o
r
r
e
c
t

t
e
l
e
p
h
o
n
e
 
u
s
a
g
e

I
I
I
.

O
p
e
r
a
t
i
o
n
 
.
o
f
 
t
i
c
k
e
t
 
m
a
c
h
i
n

A
.

K
n
o
w
l
e
d
g
e
 
o
f
 
h
o
w
 
t
o

o
p
e
r
a
t
e
 
t
h
e
-
M
a
d
h
i
n
e

a
n
d
 
m
a
k
e
 
m
i
n
o
r

a
d
j
u
s
t
r
e
n
t
s
 
s
u
c
h
 
a
s

i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
n
e
w

t
i
c
k
e
t
 
r
o
l
l
s
 
o
r
 
t
h
e

h
a
n
d
 
t
e
a
r
i
n
g
 
o
f

a
d
m
i
s
s
i
o
n
 
t
i
c
k
e
t
s

I
V
.

R
e
c
e
i
v
i
n
g
 
p
a
y
m
e
n
t
 
f
o
r

t
i
c
k
e
t
s

A
.

H
o
w
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

a
m
o
u
n
t
 
t
o
 
b
e
 
c
h
a
r
g
e
d

B
.

H
o
w
 
t
o
 
m
a
k
e
 
c
o
r
r
e
c
t

c
h
a
n
g
e
 
a
c
c
u
r
a
t
e
l
y
 
a
n
d

q
u
i
c
k
l
y

C
.

H
o
w
 
t
c
,
 
h
a
n
d
l
e
 
c

C
r
i
t
i
c
i
s
M
 
o
r

c
h
a
l
l
e
n
g
e
s
 
o
f
 
i
n
c
o
r
r
e
c
t

c
h
a
n
g
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

T
o
w
l
e
d
g
e
 
r
e
l
e
v
e
n
t

t
o
 
t
h
e

t
a
s
k
 
t
o
 
f
o
r
m
 
l
u
d
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
T
I
C
K
E
T
 
S
E
L
L
E
R
 
P
O
R
 
T
H
E
A
T
E
R

(
p
a
g
e
 
t
h
r
e
e
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a
t

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

1

t
o
 
b
e
.
 
g
t
f
o
r
m
e
d
T
7
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m

K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
e
n
t
 
t
o
 
t
h
e

1

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

t
h
e
 
t
a
s
k
)

t
a
s
k
 
t
o
 
f
o
r
m
 
j
u
O
g
m
e
n
t
 
a
n
d

r
e
l
a
t
e
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
)

V
.

K
e
e
p
i
n
g
 
r
e
c
o
r
d
s

A
.

K
n
o
w
l
e
d
g
e
 
c
o
n
J
'
e
r
n
i
n
g
 
t
h
e

w
a
y
 
d
a
i
l
y
 
s
a
l
e
s
 
a
n
d
 
m
o
n
e
y

r
e
c
e
i
v
e
d
 
m
u
s
t
 
c
h
e
c
k
 
o
u
t

V
I
.

C
l
o
s
i
n
g
 
o
f
 
t
i
c
k
e
t
 
w
i
n
d
o
w

A
.

R
e
m
o
v
a
l
 
o
f
 
t
i
c
k
e
t
s
 
c
h
e
c
k
i
n
g

t
o
 
s
e
e
 
i
f
 
p
r
o
p
e
r
 
i
n
f
o
r
m
a
t
i
o

0
0

i
s
 
r
e
c
o
r
d
e
d

B
.

R
e
m
o
v
a
l
 
o
f
 
c
a
s
h
 
-
 
c
h
e
c
k
i
n
g

i
n
 
b
o
t
h
 
c
a
s
h
 
a
n
d
 
t
i
c
k
e
t
s
 
t
o

m
a
n
a
g
e
r

C
.

T
u
r
n
i
n
g
 
o
f
f
 
l
i
g
h
t
s
 
a
n
d
 
l
o
c
k

i
n
g
 
o
f
f
i
c
e



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
1
 
T
R
U
C
K
 
F
A
R
M
 
A
S
S
I
S
T
A
N
T

O
b
j
e
c
t
i
v
e
s
: 1
.

T
o
 
g
a
i
n
 
k
n
o
w
l
e
d
g
e
 
o
f
 
g
e
n
e
r
a
l
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
c
l
e
a
n
i
n
g

o
n
 
a
 
t
r
u
c
k
 
f
a
r
m
.

2
.

T
o
 
g
a
i
n
 
t
h
e
 
a
b
i
l
i
t
y
 
t
o
 
m
a
i
n
t
a
i
n
 
a
n
d
 
s
e
r
v
i
c
e
 
g
e
n
e
r
a
l

f
a
r
m
 
m
a
c
h
i
n
e
r
y
.

3
.

T
o
 
g
a
i
n
 
a
 
k
n
o
w
l
e
d
g
e
 
o
f
 
v
a
r
i
o
u
s
 
p
r
o
d
u
c
e

g
r
o
w
n
 
a
n
d
 
s
t
e
p
s
 
i
n
 
p
l
a
n
t
i
n
g
,

c
u
l
t
i
v
a
t
i
n
g
,
 
h
a
r
v
e
s
t
i
n
g
,
 
a
n
d
 
m
a
r
k
e
t
i
n
g
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

b
e
 
p
e
r
f
o
r
m
e
d
-
r
w
h
a
t
 
t
h
e
 
s
t
u
-

d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

w
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
r
o
w
 
t
o
 
p
e
r
f
o
r
m

t
h
e
 
t
a
s
k
)

I
.
 
M
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
c
l
e
a
n
i
n
g

o
f
 
t
h
e
 
f
a
r
m

A
.
 
C
l
e
a
n
i
n
g
 
o
f
 
b
u
i
l
d
i
n
g

a
n
d
 
g
r
o
u
n
d
s

B
.
 
U
s
e
 
o
f
 
c
l
e
a
n
i
n
g
 
m
a
t
-

e
r
i
a
l
s

C
.
 
P
a
i
n
t
i
n
g
 
o
f
 
s
t
o
r
a
g
e

b
i
n
s
 
a
n
d
 
s
h
e
d
s

I
I
.
 
M
a
i
n
t
e
n
a
n
c
e
 
o
f
 
f
a
r
m

e
q
u
i
p
m
e
n
t

A
.
 
L
u
b
r
i
c
a
t
i
o
n
 
o
f

f
a
r
m
 
m
a
c
h
i
n
e
r
y

B
.
 
S
e
r
v
i
c
i
n
g
 
o
f

t
r
a
c
t
o
r
s
 
a
n
d

p
o
w
e
r
 
e
q
u
i
p
-

m
e
n
t

C
.
 
C
l
e
a
n
i
n
g
 
o
f
 
t
h
e

e
q
u
i
p
m
e
n
t

-
T
. A
.
 
B
a
s
i
c
 
p
r
i
n
c
i
p
a
l
s
 
o
f
 
c
l
e
a
-

n
i
n
g
 
u
s
i
n
g
 
h
o
s
e
s
 
a
n
d

c
o
m
p
o
u
n
d
s
'

B
.
 
V
o
w
 
t
o
 
m
i
x
 
c
l
e
a
n
i
n
g
m
a
t
e
-

r
i
a
l
s

C
.
 
H
o
w
 
t
o
 
m
i
x
 
p
a
i
n
t
s
 
o
r
g
p
e
r
l
y

D
.
 
C
o
r
r
e
c
t
 
m
e
t
h
o
d
s
 
o
f
 
p
a
i
n
t
i
n
g

I
I
. A
.
 
H
o
w
 
t
o
 
r
e
m
o
v
e
 
g
r
e
a
s
e
s
 
a
n
d

o
i
l
s

B
.
 
H
o
w
 
t
o
 
l
u
b
r
i
c
a
t
e
 
t
r
a
c
t
o
r
s

a
n
d
 
e
t
c
.

C
.
 
H
o
w
 
t
o
 
c
h
a
n
g
e
 
o
i
l

C
.
 
H
o
w
 
t
o
 
r
e
p
l
a
c
e
 
a
i
r
 
c
l
e
a
n
e
r
s

D
.
 
H
o
w
 
t
o
 
c
l
e
e
n
 
f
u
e
l
 
l
i
n
e
s

E
.
 
C
h
e
c
k
i
n
g
 
f
o
r
 
l
o
o
s
e
 
b
o
l
t
s

a
n
d
 
b
e
l
t
s

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

V
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o

t
h
e

t
a
s
k
)

S
c
i
e
n
c
e

A
.
 
C
h
e
m
i
c
a
l
 
m
a
k
e
-
u
p
 
o
f

p
a
i
n
t
s
 
a
n
d
 
c
l
e
a
n
i
n
g

m
a
t
e
r
i
a
l
s

B
.
 
P
a
i
n
t
 
t
h
i
n
n
e
r
s

C
.
 
B
a
s
i
c
 
c
h
e
m
i
c
a
l
 
s
y
m
b
o
l
s

D
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
s
o
l
v
e
n
t
s

F
,
 
S
t
u
d
y
 
o
f
 
f
r
i
c
t
i
o
n
 
a
n
d

h
e
a
t

F
.
 
L
u
b
r
i
c
a
n
t
s
 
a
n
d
 
w
h
a
t

t
h
e
y
 
d
o
.

i
n
d
u
s
t
r
i
a
l
 
A
r
t
s

A
.
 
P
r
o
p
e
r
 
c
a
r
e
 
o
f
 
t
o
o
l
s

B
.
 
P
r
a
c
t
i
c
e
 
i
n
 
p
a
i
n
t
i
n
g
;

C
.
 
U
s
e
s
 
o
f
 
v
a
r
i
o
u
s
 
p
a
i
n
t
s
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R
A
I
N
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N
G
 
P
L
A
N
 
F
O
R
 
P
 
T
R
U
C
K
 
F
A
R
M
 
A
s
s
i
s
T
A
N
T

(
p
a
g
e
 
t
w
o
)

W
O

W

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e

p
e
r
f
o
r
m
e
d
 
(
w
h
a
t
 
t
h
e

s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
w
h
a

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m

t
h
e
 
t
a
s
k
)

c
a
 
e
m
c
 
e
 
a
 
e

n
o
w
e
g
6
-

(
K
n
o
w
l
e
d
p
:
c
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
)

I
I
I
.
 
B
a
s
i
c
 
j
o
b
s
 
a
b
o
u
t
 
t
h
e

c
r
o
p
s
 
g
r
o
w
n
 
o
n
 
a

t
r
u
c
k

f
a
r
m
.

A
.
 
P
l
a
n
t
i
n
g
 
o
f
 
c
r
o
p
s

B
.
 
C
u
l
t
i
v
a
t
i
o
n
 
o
f
 
c
r
o
p
s

C
.
 
T
e
n
d
i
n
g
 
o
f
 
t
h
e
 
c
r
o
p
s

D
.
 
F
e
r
t
i
l
i
z
a
t
i
o
n
 
o
f

c
r
o
p
s

E
.
 
H
a
r
v
e
s
t
i
n
g
 
o
f
 
t
h
e

c
r
o
p
s

F
.
 
P
a
c
k
i
n
g
 
o
f
 
t
h
e

p
r
o
d
u
c
e

G
.
 
T
r
a
n
s
p
o
r
t
i
n
g
 
t
h
e

p
r
o
d
u
c
e

H
.
 
M
a
r
k
e
t
i
n
g
 
t
h
e
 
p
r
o
-

d
u
c
e

I
I
I
. A
.
 
H
o
w
 
t
o
 
p
r
e
p
a
r
e
 
t
h
e
 
s
o
i
l

B
.
 
H
o
w
 
t
o
 
f
e
r
t
i
l
i
z
e
 
a
n
d
 
p
l
a
n
t

t
h
e
 
s
e
e
d
s

C
.
 
H
o
w
 
t
o
 
c
u
l
t
i
v
a
t
e
 
t
h
e
 
p
l
a
n
t
s

D
.
 
P
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
a
r
v
e
s
-

t
i
n
g
 
t
h
e
 
c
r
o
p
s

E
.
 
M
e
t
h
o
d
s
 
o
f
 
g
r
a
d
i
n
g

F
.
 
M
e
t
h
o
d
s
 
o
f
 
b
o
x
i
n
g

G
.
 
H
o
w
 
t
o
 
l
o
a
d
 
f
o
o
d
 
p
r
o
d
u
c
e

H
.
 
T
e
c
h
n
i
q
u
e
s
 
o
f
 
m
a
r
k
e
t
i
n
g

D
.
 
P
r
a
c
t
i
c
e
 
i
n
 
c
l
e
a
n
i
n
g
 
o
f

f
i
l
t
e
r
s

E
.
 
P
r
a
c
t
i
c
e
 
i
n
 
c
h
e
c
k
i
n
g
 
o
f

f
u
e
l
 
l
i
n
e
s

F
.
 
S
t
u
d
y
 
o
f
 
i
n
t
e
r
n
a
l
 
c
o
m
-

b
u
s
t
i
o
n
 
e
n
g
i
n
e
s

G
.
 
D
i
s
c
u
s
s
i
o
n
 
o
f
 
w
a
y
s
 
o
f

k
e
e
p
i
n
g
 
a
n
 
e
n
g
i
n
e
 
i
n

g
o
o
d
 
o
p
e
r
a
t
i
n
g
 
c
o
n
-

d
i
t
i
o
n

H
.
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
v
a
r
-

i
o
u
s
 
p
r
o
d
u
c
e
 
g
r
o
w
n

T
.
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
v
a
r
-

i
o
u
s
 
w
e
e
d
s
 
a
n
d
 
p
l
a
n
t
s

J
.
 
S
t
u
d
y
 
o
f
 
f
e
r
t
i
l
i
z
e
r
s

a
n
d
 
t
h
e
i
r
 
c
h
e
m
i
c
a
l

m
a
k
e
-
u
p

K
.
 
S
t
u
d
y
 
o
f
 
v
a
r
i
o
u
s
 
s
o
i
l
s

a
n
d
 
t
h
e
i
r
 
p
r
o
p
e
r
t
i
e
s

L
.
 
S
t
u
d
y
 
o
f
 
s
o
i
l
 
c
o
n
s
e
r
-

v
a
t
i
o
n

M
.
 
S
t
u
d
y
 
o
f
 
t
h
e
 
p
l
a
n
t

k
i
n
g
d
o
m

M
a
t
h
e
m
a
t
i
c
s

A
.
 
Y
n
o
w
l
e
d
g
e
 
o
f
 
v
a
r
i
o
u
-
,
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S
T
A
N
T

(
p
a
g
e
 
t
h
r
e
e
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b

p
e
r
f
o
r
m
e
d
 
(
w
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

(
w
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o

p
e
r
f
o
r
m

t
h
e
 
t
a
s
k
)

A
c
a
d
e
m
i
c

11
e
l
a
t
e
c
T
W
.
e
-
i
f
r
e

I

(
K
n
o
w
l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e

t
a
s
k
)

u
n
i
t
s
 
o
f
 
w
e
i
g
h
t
 
a
n
d
 
h
o
w
 
t
'

w
o
r
k
 
w
i
t
h
 
t
h
e
m
.

B
.
 
K
n
o
w
l
e
d
g
e
 
o
f
 
s
c
a
l
e
s
 
a
n
d

t
h
e
i
r
 
u
s
e

C
.
 
H
o
w
 
t
o
 
f
i
g
u
r
e
 
c
o
s
t
s
 
o
f

p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
t
h
e
m

p
r
o
f
i
t
s
.
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R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
T
Y
P
I
N
G
 
A
S
S
I
S
T
A
N
T

O
b
j
e
c
t
i
v
e

T
o
 
p
r
o
v
i
d
e
 
t
h
e
 
s
t
u
d
e
n
t

w
i
t
h
 
e
n
o
u
g
h
 
k
n
o
w
l
e
d
g
e
 
t
o
 
b
e
 
a
b
l
e
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
d
u
t
i
e
s

o
f
 
a
 
t
y
p
i
s
t
 
s
u
c
c
e
s
s
f
u
l
l
y
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
U
o
r
k

t
o
 
b
e
 
p
e
r
f
o
r
m
e
d

W
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
m
i
l
e
d
g
e
(
W
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e

t
a
s
k
)

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
k
n
o
w
 
-
-

l
e
d
g
e
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
t
a
s
k
 
t
o

a
s
s
i
s
t
 
j
u
d
g
m
e
n
t
 
a
n
d
 
p
r
o
b
l
e
m
-

s
o
l
v
i
n
g
)

I
.
 
T
y
p
i
n
g
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e

I
I
.
 
T
y
p
i
n
g
 
f
r
o
m
 
a
 
d
i
c
t
a
-

p
h
o
n
e

N
i

I
I
I
.
 
P
e
r
f
o
r
m
i
n
g
 
v
a
r
i
o
u
s

o
f
f
i
c
e
 
t
e
c
h
n
i
q
u
e
s

I
V
.
 
F
i
l
i
n
g

I
.
c
o
r
r
e
s
p
c
n
d
e
n
c
e

A
.
 
L
e
a
r
n
 
t
o
 
t
y
p
a

a
t
t
r
a
c
t
i
v
e

a
r
.
d
 
w
e
l
l
-
s
p
a
c
e
d
 
l
e
t
t
e
r
s

B
.
 
L
e
a
r
n
 
t
o
 
m
a
k
e
 
a
c
c
u
r
a
t
e

t
a
b
u
l
a
t
i
o
n
s

C
.
 
L
e
a
r
n
 
t
o
 
p
r
o
c
f
x
e
a
d
 
a
c
c
u
r
-

a
t
e
l
y

D
.
 
D
e
v
e
l
o
p
 
t
y
p
i
n
g
 
s
p
e
e
d
 
a
n
d

a
c
c
u
r
a
c
y

E
.
 
L
e
a
r
n
 
t
o
 
p
r
e
p
a
r
e
 
a
n
d
 
t
y
p
e

t
e
l
e
g
r
a
m
s
 
a
n
d
 
o
t
h
e
r

c
o
r
r
e
s
p
o
n
d
e
n
c
e

F
.
 
L
e
a
r
n
 
t
o
 
u
s
e
 
t
l
e
 
c
o
r
r
e
c
t

p
i
p
e
r

I
I
.
 
T
y
p
i
n
g
 
f
r
o
m
 
a
 
d
i
c
t
a
p
h
o
n
e

A
.
 
D
'
e
v
e
l
o
p
 
s
k
i
l
l
 
o
f
 
u
s
i
n
g
 
a

d
i
c
t
a
p
h
o
n
e

B
.
 
L
e
a
r
n
 
t
o
 
o
p
e
r
a
t
e
 
a

d
i
c
t
a
-

p
h
o
n
e
 
p
r
o
p
e
r
l
y

I
I
I
.
 
O
f
f
i
c
e
 
t
e
c
h
n
i
q
u
e
s

A
.
 
L
e
a
r
n
 
t
o
 
h
a
n
C
i
l
e
 
m
a
t
e
r
i
a
l
s

e
f
f
i
c
i
e
n
t
l
y

E
.
 
L
e
a
r
n
 
t
o
 
o
r
g
a
n
i
z
e
 
w
o
r
k

a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
n
e
e
d
.

C
.
 
L
e
a
r
n
 
t
o
 
w
o
r
k
 
u
n
d
e
r
 
p
r
e
s
-

s
u
r
e
 
L
L
f
i
c
i
e
n
,
'
-
1
y

B
u
s
i
n
e
s
s
 
E
d
u
c
a
t
i
o
n

1
.
 
T
y
p
i
n
g
 
s
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y

2
.
 
T
y
p
i
n
g
 
v
a
r
i
o
u
s
 
f
o
r
m

a
n
d

l
e
t
t
e
r
s

3
.
 
O
f
f
i
c
e
 
p
r
o
c
e
d
u
r
e
s

4
.
 
F
i
l
i
n
g

5
,
 
U
s
i
n
g
 
a
 
d
i
c
t
a
p
h
o
n
e

6
.
 
P
r
o
o
f
r
e
a
d
i
n
g

E
n
(
s
l
i
s
h

1
.
 
S
p
e
l
l
i
n
g

2
.
 
V
o
c
a
b
u
l
a
r
y

3
.
 
P
u
n
c
t
u
a
t
i
o
n

4
.
 
L
e
t
t
e
r
 
f
o
r
m

a
t
h

1
.
 
H
e
a
s
u
r
e
m
e
n
t
s
(
t
a
b
u
l
a
t
i
o
n
)

2
.
 
C
o
n
v
e
r
t
i
i
1
 
i
n
c
h
e
s
 
t
o
 
t
y
p
e
-

w
r
i
t
e
r
 
l
i
n
e
s
 
a
n
d
 
s
p
a
c
e
s
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(
p
a
g
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t
w
o
)

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
W
o
r
k

t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
(
!
T
h
a
t

t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
d
o
)

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e
 
(
W
h
a
t
 
t
h
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e

(
K
n
o
w
l
e
d
r
e
 
r
e
l
e
v
e
n
t
 
t
o
 
t
h
e
 
t
a
s
k

t
a
s
k
)

f
o
r
m
 
j
u
d
g
m
e
n
t
 
a
n
d
 
r
e
l
a
t
e
d

T
Y
.
c
o
h
l
e
m
-
s
o
l
v
i
n
g
)

D
.
 
D
e
v
e
l
o
p
 
a
 
s
k
i
l
l
 
i
n
 
p
e
r
f
o
r
m
-

i
n
g
 
v
a
r
i
o
u
s
 
o
f
f
i
c
e
 
w
o
r
k

s
w
i
f
t
l
y
 
a
n
d
 
a
c
c
u
r
a
t
e
l
y

E
.
 
T
a
k
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r

o
n
e
'
s
 
o
w
n
 
w
o
r
k

I
V
.
 
F
i
l
i
n
g

A
.
 
L
e
a
r
n
 
p
r
o
c
e
,
2
u
r
e
 
f
o
r
 
f
i
l
i
n
g

w
o
r
k

B
.
 
I
m
p
o
r
t
a
n
c
e
 
o
f
 
a
n
 
e
f
f
i
c
i
e
n
t

f
i
l
i
n
g
 
s
y
s
t
e
m

C
.
 
L
e
a
r
n
i
n
g
 
t
o
 
k
e
e
p
 
w
o
r
k
 
i
n

o
r
d
e
r
l
y
 
f
a
s
h
i
o
n
 
u
n
t
i
l
 
f
i
l
i
n



T
R
A
I
N
I
N
G
 
P
L
A
N
 
F
O
R
 
U
S
H
E
R

O
b
j
e
c
t
i
v
e
s
:
1
.

T
o
 
f
a
m
a
l
i
a
r
i
z
e
 
s
t
u
d
e
n
t
 
w
i
t
h
 
t
h
e
 
d
u
t
i
e
s
 
o
f

a
n
 
u
s
h
e
r

2
.

T
o
 
p
r
o
v
i
d
e
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
f
o
r
 
s
t
u
d
e
n
t
 
t
c
 
f
r
a
i
n
 
t
h
e
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e

h
e
 
n
e
e
d
s
 
t
o
 
b
e
 
s
u
c
c
e
s
s
f
u
l
 
i
n
 
t
h
i
s
 
l
o
b
.

3
.

T
o
 
h
e
l
p
 
t
h
e
 
s
t
u
d
e
n
t
 
b
e
 
a
w
a
r
e
 
o
f
 
h
i
m
s
e
l
f
 
a
n
d
 
o
t
h
e
r
s
.

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o

D
i
r
e
c
t
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

A
c
a
d
e
m
i
c
 
R
e
l
a
t
e
d
 
K
n
o
w
l
e
d
g
e

_
 
:
_

b
e
 
p
e
r
f
o
r
m
e
d
 
(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t

(
W
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
k
n
o
w

(
Y
.
n
o
w
l
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PREFACE
This Instru( 'onal Matrix should assist the C.V.A.E. Coordinator

as he plans to activate his curriculum. It should stimulate creative

teaching through a "total approach"...set specifically to the needs

of each student. The various topics covered in this manual are

presented as suggestions and the coordinator should strive to improve

on each matrix model.

After each two page spread containing one unit of instruction

the teacher coordinator will find a page with the following:

ON THE JOB WORK EXPERIENCES
CLASSROOM OR LABORATORY SIMULATION
FOLLOW-UP
EVALUATION

This "work" page is provided as a convenience in designing

the learning processes to fit the local needs of individual programs

and students. Write in the experiences and processes that work for

you and make note of those that prove to be unsatisfactory. Check

with other coordinators and seek their advice and suggestions.

FOR A SAMPLE WORK SHEET (COMPLETED) TURN THE PAGE

47 21



SAMPLE

" A More Attractive You

ON THE JOB WORK EXPERIENCE:

1. Have students observe and evaluate full time
employees concerning dress and grooming, poise,
and other factors of "A More Attractive You."

2. Does an employer have the right to request boys
to cut their hair? To have girls wear their hair
up?

CLASSROOM AND LABORATORY SIMULATION:

1. Practice walking in front of a full length mirror...
checking the various points of good grooming.

2. Boys: Discuss hair styles worn by class members and
are they correct for where they are now working?

3. Girls: Discuss and practicemake-up application
and hair styling.

FOLLOW-UP:

IL During coordination visits observe hair styles and
dress. Discuss employee's policies and wishes.

2. Note changes in hair styles and grooming after
teaching the unit.

EVALUATION:

1. Check personal responses of students to unit.

2. Changes observed.

3. Note Changes to be made the next time unit is
offered.

4. Discuss length of unit with students.

5. Evaluation by team teachers and employers.

I
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A MORE ATTRACTIVE YOU

MONDAY

Unit: A More Attractive
You
Topic: Exercise and
Diet

CONTENT

TUESDAY

Unit: Same
Topic: Care of Skin and
Hair

Charm for Miss Teen, by
Whitcomb and Cochran
Healthier Living, by
Continental Press

SOURCE

About,Her, by Margaret
Andrews
Charm for Miss Teen, by
Whitcomb and Cochran
Healthier Living, Conti-
nental Press

METHOD

Show transparencies on
proper posture and exer-
cises for various weight
problems. Discuss pro-
per foods and prepara-
tion.

Discuss About Her and
Charm for Miss Teen for
care of skin.

Begin preparing for a
fashion show to be
given at end of week.

PROJECTS

Continue preparation
for fashion show.

ACTIVITIES

Prepare one panel of
bulletin board on four
basic food groups--
another on exercise
illustrations.

Invite cosmetologist to
speak to class about
skin and demonstrate
use of makeup on one of
the girls.
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A , YOU

WEDNESDAY

Unit: Same
Topic: Same

THURSDAY

Unit: Same
Topic: Your Fashion
Flair

FRIDAY
4

Unit: Same
Topic: Same

Same Same Same

Use slides showing
various hair styles
and textures. Have
class do ditto master
sheet on "Attractive
Hair Styling.

Read and discuss sections
10 and 11 in Charm for
Miss Teen.

Have each girl write a
description of that
she is wearing in
fashion show. Des-
cribe Food grooming
habits she followed
in regard to skin,
hair, etc., in pre-
paring for show.

Decide on individual
hair style for fashion
show.

Continue planning for
fashion show. Have
girls select one outfit
each, well suited for
her. These will be
modeled in the show.

Have coordinator read
description of what
each girl wears as
she models outfit for
class.

Have local beautician
speak to class on care
of hair. Have her
style hair for one of
the girls.

Continue panels on
bulletin board--on care
of skin and hair and
coordination of cloth-
ing.

Take class to large
department store for a
visit to cosmetics
department and ready-
to-wear section. Plan
to attend fashion show
there.

4 26



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP :

EVALUATION:



4 ICAII FEQUO1ffC SYSTEM

MMIDAY TUESDAY

CONTENT

Unit: American Economic
5rotem
Topic: Simple Truths
of Economics

Unit: Same
Topic: The American
Free Enterprise

Consumer Econcmii..:Srob-
rei, 7th.74.tidon,
Nilsonster

SOURCE

Same

METHOD

PROJECTS

Discussion of chapter
from source;--Overhead .

projebtorTranspency
1410Economic Freedoms
of Citizens Under Free
Enterprise System.
Transparency 2:12- -
Simple Truths Everyone
Should Know About

--Been(40.09-.

Students go to tue
library to gather infor
motion about the free
enterprise system, pre-
paring for an individu
report and a class
bulletin board.

Panel discussion on
primary or essential
wants and secondary
or non-essential wants.

Students should inquire
of five students (not
in this class), five
teachers, five neighbors
working in factories,
five persons who own
business enterprises.

ACTIVITIES

Word Study: income,
economic, vote, civil
liberties, political
freedom, economic free-
dom, free enterprise
system, and wealth.



AMERICAN ECONOMIC SYSTEM 5

WEDNESDAY THURSDAY FRIDAY

Unit: Same
Topic: Economic Goods
Ownership

Unit: Same
Topic: Simple Truths of
Economics

Unit: Same
Topic: Ecomonic Good
Ownership

Same Same Same

Overhead projector--
Show 17 selected coup-
tries of ownership of
selected economic goods--
Telephones in use, radioy
television sets, motor
vehicles in use.

Study sheets in work-
book, pages 1 & 2.
Check after students
finish.

Study sheet in work-
book, pages 7-8, after
students finish.

Continue gathering infor-
oration and interviewing
for bulletin board and
report.

Put up the bulletin
board in composite
ideas for interviewing
of different people.

Hand in individual
reports on the Free
Enterprise System.

Give students a sheet of
graph paper and let
them make a bar graph
from the transparency
and prepare a statement
of -their observations and
interprepations.



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:



7 APPLYING FUR A JOB

CONTENT

SOURCE

MONDAY TUESDAY

Unit: APP17ing for a
Job
Topic: Appearance- -

PP. 73-111

Unit: Same
Topic: Making a Personal
Data Sheet

The Job You Want, by
Margaret Andrews

Same

METHOD Siyudents will draw up
a list of "Good Groom-
ing Ideas." Discuss
the importance of making
a good impression on the
person doing the hiring.

Students will write out
the personal data that
they will need in apply-
ing for a job. Have
students relate some of
the questions they have
been asked in job inter-
views.

PROJECT Students begin making a
"well-dressed" exhibit
from magazine & newspaper
pictures.

ACTIVITIES Announce "job interview"
contest for club.



APPLYING FOR A JOB
8

WEDNESDAY 1 THURSDAY FRIDAY

Unit: Same
Topic: Where, When,
Who, What, Why

I Unit: Same
I Topic: The Interview

Unit: Same
Topic: Same

Same

---

Same Same

Discuss the importance
of getting to the right
person on time and the
kinds of questions the
student will be asked
and that he should ask.
Give students a job
application to fill out
as homework.

Using applications that
have been filled out,
begin role playing of
job interviews with
each student. Teacher
should act as employer
for first few inter-
views and then let
students take both
parts.

Put up "best-dressed"
exhibits.

Call for entrants
for regional contest
elimination.

h.* if C.JK.1



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMU7ATION:

FOLLOW-UP:

EVALUATION:

4733



10 APPLYING FOR JOBS

MONDAY
1

TUESDAY

CONTENT
Unit: Applying for
a job

Topic: Deciding to
apply for a job

Unit: Same

Topic: The Inter-
view--How?

SOURCE

The Job You Want The Job You Want

by Margaret E.'
Andrews

by Margaret E.
Andrews

METHODS

Use film on how to
apply for a job.
Give lectures on
making a good im-
pression. Have
discussions on the
roads that lead to
a job.

Show films and have
student discussions
on interviewing.
Do some role play-
ing. Review materi-
al in the book con-
cerning interviews.

PROJECT

,..

Have students con-
tact employers at
the different in-
dustries in the
community and find
out about job open-
ings and the possi-
bilities of getting
jobs.

Have several stu-
dents attend inter-
views at industries
in the community.
This will help pre-
pare the class for
future interviews.

ACTIVITIES

Require c:lass to
bring in a list of
job openings at the
industries they
plan to apply. Find
out the opportuni-
ties for advance-
ment on these jobs.
Role playing.

Role playing.

3 4



APPLYING FOR JOBS 11

WEDNESDAY THURSDAY FRIDAY

Unit: Same

Topic: How to fill
out an application
blank

Unit: Same

Topic: Asking
questions in
applying for jobs.

Unit: Credit--Its
Role in Our Econo-
my

Topic: What is
Credit?

The Job You Want T_ he JOb You Want
Basic Principles i
Family Money and

by Margaret E.
Andrews

by Margaret E.
Andrews

Credit Management
by Carl F. Hawver

Use filmstrips and
records in discus-
sing the applica-
tion blank. Use
Overhead projector
in showing sample
application blanks.

Using filmstrips
and records, lec-
ture to students
on the importance
of asking and
answering ques-
tions when apply-
ing for job.

Use films, film-
strips, records,
and/or overhead
projector in dis-
cussing credit.

Discuss application
blanks, and have an
employer come to
class. Secure ap-
plication blanks
from industries to
demonstrate.

Have students
apply for jobs at
several industries
and compare the
questions asked by
the interviewers.

Have students be-
gin to establish
their credit by
purchasing one or
more small items,
such as shoes, tie-
etc.

Have students se-
sure application
blanks from all the
industries in the
community, bring
them to class, and
fill them out.

Have students make
a list of ques-
tions they should
be able to answer
in applying for a
job, and review
application before
reporting. Take
everything needed.

Have students list
several places
where they, or
their parents,
friends, etc., may
have credit.
Invite someone to
talk to class,

4735



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:

4736



13 ARE LAWS NECESSARY?

MONDAY TUESDAY

CONTENT

Unit: Are Laws Necessary?
Topic: Definitions of
Rules and Laws

Unit: Same
Tc;ic: 12y We Need Laws.

SOURCE

Webster's School Diction- Who's Delinquent?
ary Business Law Text Book
Who's Delinquent? McGraw-
Hill Book Co.

METHOD

Show transparencies of
definitions of "law" &
"rule. Group session
with emphasis on how stu-
dents deal and react to
parental and school rules.
Relate peer suggestions
and get feedback from
each student.

Role Play-Disciplinarian
and rule breakerallow
students to be disci-
plinarian.

Group Sessions follow
on rules & alternatives- -
Emphasize student par-
ticipation.

PROJECTS

Form groups of 5 to begin
task of writing paper on
"Why Are Laws Necessary?"

Continue to put together
paper on "Why Are Rules
Necessary?"

ACTIVITIES

Begin accumulating defini-
tion list of legal terms.
Coordinator to provide
ten words and definitions
and students to provide
five words and defini-.
tions.

Have oral definition
test on legal terms.
Familiarize each indi-
victual with the terms.

Lfdv



WEDNESDAY

ARE LfWS 7TECMSARY? 14

THURSDAY FRIDAY

Unit: Same
Topic: Who Makes the
Lau.

Unit: Same
Topic: To Obey or
Disobey
To change the Laws

Unit: Same
Topic: Law Enforcement

Whots LK-invent?
You Sai(f it LOGrau-Hill

Busines.F Law Text Book

Same Law Enforcement Official

Present pictures of Ga.
legislator in Session.

Discuss legislator pro-
cess. Ilt:e questions

from stuents.

Use minutes of local
Board of Ed. meeting.

Summary of principals
&metIods of Ghandi,
N. L. King, Socrates,
Christ,

Fow d we c::..7..nge laws-

Repre3eutatives

How do you affect laws-
Voting

Speech by and/or audio
visual on law enforce-
ment by an official.

Sams Peadi..-kgs of top three

papers- "Why Are Rules
Necessary?fi

Assign four students
to research (library
or newspapers) recent
trials of public
interest.

Presentation of three
judicial cases (from
newsp apers) with con-
current questions and
clarification.

4738

Question and Answer
Session.



ON TEE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP

EVALUATION:



16 BU GETTING

MONDAY TUESDAY

CO:VrENT

Unit: Budgetting
Topic: Planning the Use
of Income

Unit: Same
Topic: Individual Budget

SOURCE

General Business for Same
Economics, by Crabbe,
D---FITM77Eines.
Moderns Make Money Behave,
by Institute of Life
Insurance

METHODS

Discuss: List the advantages of
1) Earning a satisfactory budgetting on the chalk-

income board. Describe steps in
2) Wise buying setting up a money
3) Planning your contri- management plan.

butions
4) Planning your savings

PROJECT

Have each student set
up a personal weekly
spending plan. Use the
plan for two weeks,
evaluate it and make
needed adjustments.

ACTIVITIES

As a group discuss how Have each student esti-
the following influence mate approximate]y how
money management, much his family spends
1) Goals 7) Credit on him each year.
2) Resources 8) Economic
3) Needs Condi:Gloria

14) Wants 9) Insurance
5) Values 10) Savings
6) Prices 11) Invest-

ments



WEEUESDAY

Unit: Same
Tcpic: Same

BUDG=ITIG

THURSDAY

Unit: Same
Topic: Family Budgets

Discuss why it is impor-
tant for each individual
to work out his own bud-
get. Explain the difier-1
ence between a want and a
need.

Design, a bulletin board
to show how budgets are
affected by seasonal
variation in clothing,
food, household main-
tenance, etc.

Same

17

FRIDAY

Unit: Sane
Tcpic: Sane

Show examples of several
family budget forms.
Show how budgets differ
for an individual; a
family; a business; a
community; a government.

Assign groups to work
out family budgets.
Establish fPnily size,
ages, income, etc.

......

Study and discuss budget4
ting for: families with
irregular income; fami-
lies with double income;
newly married couples.

List on chalkboard the
things to consider in
evaluating a family bud-
get. Show how a family
budget can be adjusted to
meet changing needs.

Use role playing to
dramatize a couple plan-
ning to meet the cost of
their first child; a
couple discussing the
pros and cons of the
wife working; a family
planning the use of
income for one year.



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:



19 BUSINESS PSY.C.70Lara IN 111.6 OFFICE

=DAY

Unit: Business Psy-
chology in the Office.
Topic: Service with a
Smile; Being able to
Communicate; Being
Respectful; Good Work
Habits.

Unit: Sane
Topic: Time; Neatness;
Efficiency.

BIL___a_esslibl,invior by
Allen R. Russon
Film Strip: "Good
Office Behavior"

Same

METHOD

1) Role Playing
2) Group Discussion
3) Individual Reports
L) Films and Film

Strips
Students ddmonstrate
techniques used in the
offices"Where they are
employed.

PROJECTS

ACTIVITIES

Have the pupils to
act out the parts of
the employer and
employee in a drama.

47 4 ti")

Have the pupils make
reports while some of
the class members act
as judges. Have the
pupils listen to their
reports from the tape
recorder.

Review the articulation
and try to improve on
the dialogue.



BUSINESS PSYCHOLOGY IN THE OblICE 20

WEDNESDAY THURSDAY FRIDAY

Unit: Same
Topic: Business Psychol-
ogy in the Office
Discussion Topic: Integ-
rity; Don'ts for the
Office.

Unit: Same
Topic: Trait Training;
Judgement; Morality;
Responsibility.

Unit: Same
Topic: Illustrative
Cases

Reports from other mem-
bers of the class.

Continue individual report
from class members.

Business Behavior, by
Allen R. Russon.

Recall former reports
recorded to determine
improvements. Have a
speaker from one of the
business offices to
speak to the class.

Read the illustration
and have the pupils
critique each one and
give their opinions.

4a'



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:

4745



22 CAREER MANUAL

MONDAY TUESDAY

CONTENT

Unit: Career Manual.

Topic: Choosing a
Career to Explore

Unit: Same

Topic: Same

SOURCE

SRA Occupational
Exploration it

Same

METHOD

Pass out student rec-
ord booklets & kit for
determining amount of
education anticipated,
math and language le-

& interest.
Have students complete
record books based on
this.

Complete Occupational
Exploration Kits. Fin-
ish checking student
record booklets.(If
results of OEK & pre-
(erred occupation do
not coincide, may use
latter for manual).
Choose career to ex-
plore.

PROJECTS

Have students prepare
career manual of not
more than 100 pages on
occupation of choice,
based on OEK & person-
al preference(to be
bound in wooden back-
ing made by Industrial
Arts & Home Ec. clas-
ses).

Bring materials to
school to begin work
on manual cover.

Have representative
from State Department
of Labor administer
GATE.

Have students write
letters to business
firms asking for
information and mater.
ials for career manu-
als.

4746



I

1

CAREER MANUAL 23

T7EDNESDAY THURSDAY FRIDAY

Unit Same
Topic: How to Use
SRA Occupational Ex-
ploration Kit file &
CAREERS Desk Top Kit
file.

Unit: Same

Topic: How to Find
Reference Materials
for Manual

Unit! Same

Topic: Same

SRA Occupational Ex-
plr.lration Kit direc-
tions booklet

CAREERS Desk Trn Kit
file

__----.

Career Manuals from
University of Mis-
souri & University of
Texas

Other materials in
the CVAE Lab

School librarian

.Explain to class how
to look up brfefs
describing their cho-
sen occupation for
exploration.

Display materials
and let students
examine manuals.

Have librarian come to
class and explain
where and how vocation
al materials are found
in the library.

Have team teachers
explain several ways Begin actual work on
that boards for covers.
covers may be cut and
attached. Let stu-
dents decide which
they prefer.

Same

When manuals are com- Make sure students
pleted, several com- understand region
petent judges will se- contest rules. Pass
lect best manual to out duplicated in-
enter in region con- structions to follow.
test. These will be
displayed for judging
at luncheon meeting.
Give pupils instruction
on SRA & CAREERS kits.

Take students to the
library and ask li-
brarian to show stu-
dents where vocation-
al reference material
may be found.

1

4 747



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:

4748



25 CLOOSING A CPREER

MONDAY TUESDAY
__-

CONTENT

.

Unit: Choosing a
Career

Topic: The Job and
Your Future
1)Success and happi-
ness are important
2)Consider yourself
and the job

Unit: Same
Topic: Take a Good
Look at Yourself
1)Interests
2)Physical and mental
makeup
3)Personality type
4)Work you enjoy

SOURCE

Film--"Choosing Your
Career"

Why Work Series,

Film--"Personal Quali-
ties for Job Success"
Booklet--"Helpful
Hints for Choosing a
Career"
Why Work Series, Occu-

Occupational Kit

pational Kit

METHOD

Using film as intro-
duction, discuss imper
tance of above subhead
ings. In buzz groups
make lists of things
to consider in choGs-
ing a career. Have stu
dents interview emplo-
yers to add to lists.
Compare lists.

After film discuss how
interests affect happi
ness and success on
the job. Have students
list their interests;
using Why. Work Series
decide which jobs
could be good. Make
plans with employers
for .,tudehts to work

st-?,veral weeks.

PROJECTS

Have students begin
notebook on "Jobs I Am
Interested In." Note-
ooks might contain
icturas and short
description of the job

Check progress on
projects.

ACTIVITIES

Field trips to vari-
ous area occupations
which students are
interested in. Dis-
cussion of what stu-
dents saw should fol-
low.

Continue field trips
if possible.



CHOOSING A CAREER 26

WEDNESDAY THURSDAY FRIDAY

Unit: Same
Topic: What the Job
Offers
1)Working hours
2)Salary
3)Fringe benefits
4)Type of work
5)Advancement

Unit: Same
Topic: Education and
Training
1)High school
2)Technical school
3)College
4)On-the-job training

Unit: Same
Topic: Personality Plu-
1)Your personality
2)Supervisor's person-
ality
3)Requirements of sup-
ervisor
4)Fellow workers -

Handouts on occupa-
tions
"Helpful Hints for
Choosing a Career"

Why Work Series

"Helpful Hints for
Choosing a Career"

Why Work Series

Filmstrips with
record--"Work Habits
and Attitudes"

Transparencies

'anel discussion on
roper working condi-
ions. Have students
ake list of hours,

,.alary, etc. acceptor-
le to them. Have stu-
ents obtain salary
.chedules & lists of
,ringe benefits from
-mployers. Compare and

Individual work by
students using occupa-
tional kit to find the
training required for
jobs interested in.
Have students talk
with employer about
type of training and
education needed for
occupations in his
lant.

Have students display
several of the occu-
potions they have
prepared for their
notebooks.

Fill out personality
inventories. After the
filmstrip discuss how
attitudes affect work
situations. Show trans-
parencies on personal-
ity clashes between
workers & employers.
Have students observe
attitudes on the job.

Prepare display areas
in school and place
some of the notebooks
there.

Work on individual
job interests.

i

Have counselor speak
to students about
several career areas
and how each person's
future is affected
by his career choice.

Have students write
short paragraphs on
what they have seen
on the job.

4750



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:
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28 CONSUMER SAVINGS AND INVESTMENTS

I----
MONDAY TUESDAY

CONTENT

Unit' Consumer Sav-
ings & Investments

Topic: Why People
Save money

Unit: Same

Topic: Same

SOURCE

You pay for It
SameGregg/McGraw-Hill

"What Is Savings?"
Virginia Bankers
Association, Rich-
mond, Virginia

METHOD

Discuss with class:
1)Feeling a sense of
security
2)Taking advantage of
unusual opportunities
or bargains
3)Paying cash
4)Developing respon-
sibility
5) Investing in the
future

Give vocabulary words
to look un:

Interest
Compound interest
Passbook
Semi-annually
Maturity

Discuss in class.

ACTIVITIES

OR

PROJECTS

Obtain pamphlets from
Rank - -Group I
Post Office--Gr. II
Credit Union--Gr. III
Insurance Co.--Gr. IV

V



CONSUMER SAVINGS AND INVESTMENTS 29

WEDNESDAY THURSDAY FRIDAY

Unit: Same

Topic: Types of
Savings Banks

Unit: Same

Topic: Opening a
Bank Account

Unit: Same

Topic: Interests on
Deposits

Materials from local
concerns and person-
nel

You. Ea" for It Same

Also Introduction to
Gregg/McGraw-Hill

Succeeding in the Business
World of Work Reed, Conover, &

Stearns(pp. 135-150)McKnign & McKnight

Give examples of
commercial banks
and savings and loan
associations. Dis-
cuss what each does
--functions and
services.

Have sample forms to
fill out:
Passbook
Deposit slip
Withdrawal slip

Make students aware
of different types
of accounts and how
to open one best
suited to their
needs. Discuss

Individual account
Joint account
Trust account

Discuss amount of in-
terest received for
different accounts and
for varying amounts of
money left for differ-
ent lengths of time.
Do various Math prob-
lems involving inter-
est. Discuss how
interest accumulates
on even small amounts.

Speaker from local
bank.

Practice depositing
and withdrawing
money. Role playing.

Field trip to the
bank.

Make up an imaginary
plan of savings goals:
What type?
How much?
What for?
Interest?
Accumulation?

4"t"' 3



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

7

EVALUATION:

I
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DISTRIBUTION
31

CONTENT

MONDAY TUESDAY

Unit: Distribution

Topic: Introduction

Unit: Same

Topic: Distribution
Serves the Consumer

General Business For
Economic Understand-
ing by Crabbe

SOURCE

Consumer Economic
Problems by Wilson

METHOD

PROJECTS

Discussion and charts
on how we obtain
goods and services

Charts
Discussion and evalu-
ation of materials
and merchandise from
local stores

Creative projects on
any phase of distri-
bution

ACTIVITIES

Plan to report on
some phase of person-
al spending.

Home Ec. girls give
demonstration of .

topic application in
the home.

Recognize students
working in jobs con-
nected with distri-
bution. Write on
board all local dis-
tributors and label
them retail or whole-
sale.

Bring and exhibit
examples of 'caveat
emptor,'("Let the
buyer beware"). Let
students recognized
yesterday tell how
their jobs are con-
nected with distribu-
ti n & with se
the consumer.



DISTRIBUTION 32

WEDNESDAY THURSDAY FRIDAY

Unit: Same

Topic: Distribution
Adds Value to Prod-
ucts

Unit: Same

Topic: The Three
Channels of Distribu-
tion

Unit: Same

Topic: Jobs in Dis-
tribution

General Business For Same Your Job in Distribu-
Economic Understand- tion by Beaumont____,
in by Crabbe

Show film on products
from natural state to
end product. Discuss
how value increased
(for example, from
steel to refrigera-
tor).

Demonstration and
discussion on taking
different products
through each of the
three channels

Use opaque projector
to show chart on the
breakdown of jobs in
selling and other
areas and on the
opportunity in the
future.

Farm shop boys give
examples of farm pro-
ducts. Industrial
Arts boys make a game
using maze through
which product must be
worked through to
consumer.

Take one object and
trace it by use of
a chart through one
of the channels of
disbribution.

Work on projects
already assigned.

Play consumer games.
Let working students
tell how some product
they are connected
with has increased in
value through distri-
bution.

Play consumer games.
Identify products
actually worked with
according to what
channel they came.

Play consumer games.
Personal accounts of
those interested in
jobs in-distribution
and why they are
interested.



I

I

1
ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:



EDUCATING THE CONSUMER
34

MaIDAY TUESDAY

CONTENT

Unit: Educating the
Consumer
Topic: Buying Wisely
(Food)

Unit: Same
Topic: Buying Wisely
(Clothing)

SOURCE

Consumer Economic Prob-
lems, Wilson-Eyster
Accent/Family Finances
129ntainera, Follett
Corp.

Same

METHOD

Inform class of next
week's studies: 1) Buy-
ing food 2) Buying cloth-
ing 3) Buying appliances,
furniture, etc. Discuss
Buying Guide I- -Bum
Foods. Show film "Janet
and the Genie" on food
inspection.

Discuss Buying Guide II.
Obtain specimens of
various fabrics. Deter-
mine ply, thread count,
abrasion effect, spot
removal, effect of
washing.

PROJECTS

Have two students to
shop in a super market,
one buying low-priced
items and the other buy-
ing high-priced items.
Compare results and have
the students give a repor
to the class.

Plan wardrobe for spring

and summer.Prepare list of
1) usable clothing on hand
2) items needed for regur.
lar and spacial occasions.
3) items to buy for ade-
quate wardrobe.
Write report describing
planning of wardrobe.

Take students on field
trip to staple, perishabl
and frozen food warehouses.
Ask supervisors to expl
importance of labeling
and grading of foods.

Invite shoe dealer to
visit class to demonstrate
good and poor shoe con-
struction, proper fittin
measurements of foot size,
etc.



EDUCATING THE CONSIETER
35

WEDNESDAY

Unit: Same
Topic: Buying Wisely
(Home Appliances, Furni-
ture, Autombbiles,Homes.:

THURSDAY

Unit: Same
Topic: Same

FRIDAY

Unit: Same
Topic: Buying Wisely
(Understanding Consumer
Credit)

General Business for
Economic Understanding,
Crabbe, DeBrum, and
Haines.
Modern Economics) Wronski
Doody, and Clemence
Consumer Economics Prob-
lems, Wilson amd Eyster

Same Same, plus Accent/Consu-
mer Education, Follett

Discuss Buying Guide III
Have students prepare a
reference file provid-
ing information for
selecting and buying:
1) a clothes washer &
dryer
2) a power lawn mower

Prepare a list of points
to be considered in
buying a used car.
Include what should be
observed about the car
(a) on the lot, (b) on
the road (c) testing
the car in the mechanic'
shop.

Take a class on field.
trip to automobile show-
room. Prepare in advanc
with car salesman to hav
him point out features o
different models.

Point out guides to fol-
low in buying furniture
and houses. Use trans-
parencies illustrating
Buying Guides. Show
slides of various types
of furniture and home
design.

Show films: "Wise Use
of Credit" and "Install-
ment Buying". Have
grcup discussions on
films. Bring credit
cards to class to Show
to students.

Have three or four stu-
dents to visits a large
department store to.exa-
mine labels of mattresses
pillows, and other bed-.
ding...nlso various kinds
of fyinzl.ture. Have stor
re7.1::,7,-ative explain
feu .al lawn and regula-
tions.

Inlrite local realtor
sreak to class about
square foot and cost
of hcusinc--also advis-
ability of 'ceying as
oppocsd to mnting a
home.

Have each student visit
one store in community .

and report on procedures
followed in opening
charge accounts.

Ask Retail Credit Corp-
oraticw nrro5cntative
to spear to class.



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:
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37 EFFECTIVE SPEECH AND JOB SUCCESS

MONDAY TUESDAY

CONTENT I

Unit: Effective
speech and job suc-
cess
Topic: How is speech
used in distribution?

Unit: Same

Topic: That facts can
we learn about a per-
son from his speech?

SOURCE

Telephone company
Newspaper ads

Class group

METHOD

Direct discussion

Discuss thoroughly and
point out that en-thus-
iasm is quite often
contagious--a fact use
ful in selling

PROJECT

Have students bring
in ads from newspa-
pers depicting speech
being used in busi-
ness.

Same

.---

ACTIVITIES

linv, .-ittee of 2
o, -,:ss members
:Y,' 1.:_cal telephone

',,,:,-'--s office to
:n r:.71-.:al for

Make a list from
group w.h specific
incidsnts of each
f7:,?m their past ex-
p,.?r1.:?1,i7J,I.



I

EFFECTIVE SPEECH AND JOB SUCCESS 38

WEDNESDAY THURSDAY FRIDAY

Unit: Same

Topic: Elements Not
Appropriate in Busi-
ness Speech

Unit: Same

Topic: Elements
Desirable in Speech

Unit: Same

Tonic: How Do We
Learn Good Speech?

Negative voice rating
sheet

Webster's Dictionary School library

State film libraryGrammar book

Discussion and ques-
tionnaire--language
not to use on the job

Define elements and
write on board.
Class discussion on
desirable elements.
Apply to job train-
ing.

From group:
List on board.
Use tape recorder.

Voice rating Same Same

Have students rate I

themselves,
Prepare bulletin
board with obtained
material.

If time permits, have
students tape pre-
pared material for
self-evaluation.
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ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW -UP:

EVALUATION:



40 FINANCING

MONDAY TUESDAY

CONTENT Unit: Financing

Topic: Buying on
Credit

Unit: Same

Topic: Same

SOURCE

General Business For General Business For
Economic Understand- Economic Understand-
ing, by Crabbe,
Debrum, and Haines

Moderns Make Money

in

Moderns Make Money

Film--Credit, by Dunby Life Insurance
Institute and Bradstreet

METHOD

Lecture and discus-
sion.
Use transparency of
an application for a
charge account.

Lecture, discussion,
and film. Use sam-
pie copies of sales
tickets, invoices,
statements of
accounts, and re-
ceipts.

PROJECT

Collect newspaper and
magazine ads to show
what can be bought
with credit. Collect
and compare credit
applications from
retail stores.

ACTIVITIES

List the purchases
typically made with
charge account credit

Investigate and re-
port on the cost of
providing consumer
credit and the cost
of using it.



r

FINANCING 41

tIEDNESDAY THURSDAY FRIDAY

U1-6.. Same

3pic. Borrowing in
.,-der to Buy

Unit: Same

Topic: The Cost of
Installment Loans

Unit: Same

Topic: Buying on
Installment

Gnieral Business For
:.conomic Understand-
ing
Moderns Make Money
Film --Impulse, by
CUNA Mutual Ins.
Society

Lecture, discussion,
and film. Use over-
head projector to
show parts of a pro-
missory note.

General Business For
Economic Understand-
ing

Moderns Make Money

Same

Lecture and Discus-
sion

Lecture, discussion,
and film. Use trans-
parencies of an in-
stallment contract.

Assign committees to
study and discuss cre-
dit problems and how
to avoid them and law_
that regulate consumer
credit.

Display credit con-
tracts and discuss
the terms set forth
in each.

Find out how the fol-
lowing affect the
cost of credit:
1. Amount of credit
used
2. Length of repay-
ment period
3. Credit rating
4. Securit offered
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ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:



43 GETTING ALONG WITH OTHERS

CONTENT

MONDAY TUESDAY

Unit: Getting Along
With Others

Topic: A Look at
Yourself

Unit: Same

Topic: Making Friends

Your Attitude is
showirr

SOURCE

of P_,:eludic

Your Life in the Big
City

METHOD

Role play, filmstrips Discussion
research persons, and Role play(introduction)
films such as "Left- Films--"Life of Abra-
out," "Cheating,' ham Lincoln"
"Respect for Property' Filmstrips on human
and "Litterbug." relations

Explore community ser-
vice jobs

PROJECTS

ACTIVITIES

Choose a personality Extra credit to a
trait and try to im- group for bulletin
prove on it for six boards displaying good
weeks. Keep a progressand bad attitudes.
chart. Plan a field Assign report or bulle
trip to observe juv- tin board denoting sig
enile cases in court nificant contributions
connected with poor of respected persons.
personality traits.___

Post quotes on board
Work with figures in about honesty. Have a
math connected with personality checkup.
juvenile delinquency In English write short
in the U.S. Collect essay on "Why I Like
newspaper clippings My Best Friend." Role
showing rewards of play favorite charac-
honesty & making fri- ter and let class guess
ends. Report on "Hon- who it is.
esty and Your Job."



GETTING ALONG WITH OTHERS 44

WEDNESDAY TEURSDAY FRIDAY

Unit: Same

Topic. How Your Be-
havior Affects Your
Friends

Unit: Same

_

Topic- ur
Appp,:-ar, ..::.ects

YouL ,--riend

7_Trii- Same

7.or,7 How Your
Vu_ce and Priting
Affect Your Friends

Business Behavior by "Between 13 and 18,"
by the American Den-
tal Association

You Said It, by
Russon

About Him and About
Andrews

Applied PenmanshipHer by Andrews

Dramatic ro e p ay
connected with histor,
of etiquette(chivalry
& table manners). Dis
cussion on 'My Most
Embarrassing Moment.
With opaque projector
& panphlet scenes
show behavior of stu
aents on the 'ob.

Resource persons such
as a nurse or chino-
practor.
Discuss how appear-
ance has caused peo-
P le to be promoted,
lose their jobs, or
has caused embarrass-
ment.

Opaque projector
.

Demonstration with
dummy telephone equip
ment

Resource person- -
speech therapist

Write a paper of sit-
uations observed on
the job relating to
behavior. Report or
interview on "How
Group Attitudes Affec'
Our Lives Today."

Go by the health off-
ice and have ears and
eyes checked. Report
findings.

Set up schedule so
that each student
spends some time
(about 30 minutes) in
office answering the
phone.
Individual practice
on handwriting note-
books

Same as Monday and
Tuesday

Play Personality
Roundtable.

Self-rating on the
Good Grooming chart

Create "The Perfect
Friend."

Practice using the
phone.
Discuss the useful-
ness of this unit to
the jobs of students.
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CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:
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46 HOLDING A JOB

MONDAY TUESDAY

CONTENT

Unit: Holding a Job
Topic: Your Appear-
ance
1)Good grooming
i)Proper dress

Unit: Same
Topic: What Your Em-
ployer Expects of You
1)Follow instructions
2)Performance and
efficiency
3)Pleasant attitude
4)You and co-workers

SOURCE

METHOD

PROJECTS

About Him

About Her

Business Behavior

Filmstrip--"Good
Grooming"

Use filmstrip for dis-
cussion on grooming,
cleanliness, and appr
priate dress. Show pi
tures of outfits & ask!
where each is suitable
Have students observe
differences in dress
of office worker and
plant employee; look
foriniproper dress.

Have students begin
some worthwhile pro-
ject of their choosing
to do during leisure
time.

ACTIVITIES

Ask students to get
involved in one com-
munity or school acti
vity of th,,Iir own
choosing.

Filmstrips and records
--"Getting Along on
the Job"
Transparencies--"Find-
ing and Holding a Job"
Booklet--"Succeeding
in the World of Work"

In buzz groups compile
lists of things emplo-
yers expect from em-
ployees. Let 1 person
from each group put
their list on board.
Use transparencies and
filmstrips to show
things they may have
left out.Discuss Topic
subheadings.

Work on same projects
as on Monday. Students
may be given as long
as the coordinator
desires for projects,
allowing student time
to see some benefit to
himself from it.

Continue work on com-
munity and/or school
activity. Have stu-
dents strive to im-
prove on efficiency
and one other peak
point on the job. Have
employers evaluate
improvement.



HOLDING A JOB

WEDNESDAY THURSDAY FRIDAY

Unit: Same Unit: Same
Topic: What You Expec. Topic: Keeping Your
from the Job Cool
1)Fair treatment 1)Knowing when to
2)Unions & profession speak up
al groups 2)Asking for a raise
3)Good working condi- 3)Thinking before you
tions speak or act

Unit: Same
Topic: Using Your
Leisure Time
1)Hobbies provide
emotional outlets
2)Contributing to your
community

"Succeeding in the
World of Work"

Transparency--"Find-
ing and Holding a Job'

The Job You Want

Filmstrips & records
--"Getting Along on
the Job"

Business Behavior

The Job You rant

Business Behavior

The Job You Want

Familiarize students Show filmstrips to Read appropriate sec -
withwith several differ- start discussion on tions in books. Have
ent unions and their topic. Role play situ- students tell about
functions. Let pupils ations of good & bad their hobbies. Relate
comment on unions fan behavior on the job,& to growth & effective
iliar to them. Role discuss effects on the use of leisure time.
p' :y situations in employer & consequen- Have pupils comment on
fair treatment & dis- ces to employee. Have importance of leisure
cuss students'feeling:students observe behatime; activities; how
in same situation. vior of co-workers. these help your studies

Check projects and
Continue work on Check progress on have students demon-
projects. projects(typing, gui- strate or display

dance when needed, them sometime during
looking at any which the next month. Have
may have started), students evaluate

their growth from pro-
jects.

Community or school
activity. Have stu-
dents find what union-
& professional groups
are active where they
work, and also what
these organizations
do for the worker.

Let pupils use breaks
Have several employ- to observe other jobs
ers present a panel so they can learn more
discussion on "Suc- about the company tha-
ceeding on the Job" hires them. During th4
(behavior, perfor- month, ask students ti
mance, etc.). turn in an evaluation

of how the community
or school activity
helped them.



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW -UP:

EVALUATION:
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49 HOW TO GET ALONG WITH OTHERS ON THE JOB

MONDAY
1

TUESDAY

CONTENT

Unit: How to Get Along! Unit: Same
with Others On the Job
Topic: New on the Job
1) How to act
2)Use your manners
3)Remember that you
are new

Tonic' How to Dress
1) In accented manner
of the plant,etc.
2)Follow other ernloy-1
ees' example
3)Wear clean clothes
4) Nothing gaudy

SOURCE

World of work,
Mc- & M3Knight
The Job You Want,
Gregg Div. McGraw-Hill
You and Your Job
Southwestern
Job Series (filmstrips)
Utlidance Research
Association

Same
(Job Series filmstrips)
1)"A Job That Goes
Someplace"
2rGetting and Keening
Your First Job"
3)hLiking Your Job and
Life"

METHOD

Class discussion on
use of proper manners,
following example of
older employees, and
why not to pressure
old employees or to
assume privileges such
as taking breaks. Use
filmstrip--"How to Get
and Keep Your 1st Job"

Invite a personnel
director to come and
speak on dress, and
good attitudes to hav
on the iob. Allow
time for students to
ask questions.

PROJECTS

Have students develop
a guide book with ani-
mated drawings, show-
ing how one reacts the
first day on the job.
Make it interesting &
include unusual prob-
lems, proper dress,
rules, etc.

Continue working on
guide books.

ACTIVITIES

Have club make nosters
concerning good will
between employers and
employees.

Have club collect pic-1
tures from old maga-
zines, etc., and or-
ganize pictures of
different types of
dress.



HOW TO GET ALONG '4ITH OTHERP ON THE JOB 50

WEDNESDAY THURSDAY

Unit; Same
Topic: When to Ask
Questions
1)Don't appear the
eager beaver
2)Don't be pushy
3)Have reason to ask
4)Listen to answer

Same

Unit: Same
Tonic: How to Make
Friends
1) Be polite
2)Be friendly
3) Be helpful

Same
Also How to Win
Friends and Influence
People by Dale
Carnegie

Role play the situa-
tion in which one
student asks a "fel-
low worker" too many
questions and also
the same question
several times.

Continue working on
the guide books.

FRIDAY

Unit: Same
Tonic! What Rules'
l)Ask manager the
first day
2) Read the handbook
3)If you aren't sure,
don't do it.

Same

Have a guest speak on
the art of making fri-
ends. List the points
of making friends on
the board. Role play
situations involving
making new friends on
the job.

Continue working on
the guide books.

Group discussion on
the necessity of
rules and on how they
can protect as well
hamper.

Collect a series of
plant rule booklets.
Allow the class to
ask local industries
for copies. Display
these booklets on a
table in class.

Continue picture
collection.

Have club members
make posters on what
a friend is for
school display.

Continue working on
the posters.
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52 INSURANCE

MONDAY 1 TUESDAY

CONTENT

Unit: Insurance
Topic: Economic Risks

Unit: Same
Topic: Policies for

Protection

SOURCE

Succeedin: in The World "Policies for Protection,'
Institute of Life Insur-
ance, 227 Park Avenue,
New York, New York.

of Work, Kindrell-
Vineyard

METHOD

Read Chapter 15.
List risks people may
encounter:
1) Property
2) Liability
3) Life
4) Health Insurance(di -
cuss chapter).

.

Each student has his own
booklet (source). Dis-
cuss topics, Pages 3-9,
Insurance ABC's: Risk;
Sharing & Planning; How
Life Insurance Works.

PROJECT

Plan a bulletin board on
the risk the students
have listed. Gather
pictures to show these.

Put up bulletin board
that was planned on Mon-
day in the classroom.

ACTIVITIES

Do matching terms, page
5, Do 8 statements to
see if students agree or
disagree.
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WEDNESDAY

INSURANCE

THURSDAY

53

Unit: Same
, Unit: Same

Topic: How Life Insur- Topic: Health Insurance
ante Works

4

FRIDAY

Unit: Same
Topic: How Personal
Insurance Can Help You

Same Same

Read student booklets,
Pages 6-9. Have repre-
entatives from two
different companies to
come and explain:
1) Straight Life
2) Limited Payment Life
3) Endowment

Have representatives
from two or more dif-
ferent companies to
explain Group Health
Insurance. and Individual.
Health. Insurance.

Read student booklet,
Pages 14-16. Discuss
Case Study No. 1 and
Case Study No. 2 on
page 16.

Ask parents or friends
for health'paicies to
examine. Prepare an
outline report to be
discussed aloud in
class.

Consider these for
report:
1) Policyte Title
2) Protection Provided
3) Policyls Continuation
4) Unpaid Premiums
5) Presenting Claims
6) Premium Rates
7) Maximum Benefits

4777

Page 13. Have suggested
class discussion.



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:



55 MARRIAGE AND THE FAMILY

MONDAY TUESDAY

CONTENT

Unit: Marriage and the
Family
Topic: The Historical
Aspect of Marriage

Unit: Same
Topic: The American
Family in Transition.

SOURCE

NatiamsdIadalA
...r.AroaohDevelome
by A. L. Stroup.

Same

METHOD

PROJECTS

Give a short and simple
lecture on the historical
aspects of marriage.
Compare different cul-
tures. Since there is
much discussion on
women's liberation pre-
sently, discuss a work-
ing mother's effect on

l-tfe

Have students do resear
in the library on dif-
ferent wedding customs
throughout history.

Have students compare
marriages from past to
present. What are the
differences? How has
work influenced the
living standard of the
American family? Have
a discussion.

Have students write a
report on: What are some
contributing factors
that determine a suc-
cessful marriage?

ACTIVITIES

Have marriage counselor
talk about his experi-
ence with couples who
have had difficulties
and how these difficul-
ties were solved.



I

MARRIAGE AND THE FAMILY

THURSDAY

Unit: Same Unit: Same
Topic: The Role Money Topic: TheProblem of
Plays in Marriage. t Over-Population .and

-,the Responsibility of
EVery Family.

Same, plus Family Money
Management, by First
National Bank of Atlanta.

Same plus slides on mal
nutrition in over-
populated countries.

56

FRIDAY

Unit: Same
Topic: The Family Atmos-
phere Determines the
Future of the Children.

Same

Have the students make
a budget for a family
of four. How much
should the family income

Make mimeographed chart
indicating the popula-
tion increase and the
dangers to the world

be in order to live population. Clarify
comfortably. Stress the that a family with 2 or
importance of vocational 3 children can live bet
choice. ter than a family with

more. Stress.itportand

Have students write a
report on why money
plays an important role
in marriage.

Have students find out
how much it costs to
have a baby, what must
be bought, nursery
cost, formulas, doctor
bills, etc.

Child Development--How
are children influenced
by their surroundings?
Nhat does a broken
home mean for a child?

Have a representative
from a bank talk about
family savings plans,
and what students can
do now in order to have
some savings by the time
they marry.

Ask a public nurse or
doctor to talk about
birth control, child
care.

Have a discussion on
teenage marriages. Uhy
do many fail?

Make a trip to a foster
home, orphanage or
childrents.home. .Iet
students make their
own observations.

4780



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:



58 OBLIGATIONS AS A MEMBER OF THE COMMUNITY

MONDAY TUESDAY

CONTENT Unit: Obligation As a
Member of the Community
Topic: Brotherhood

Unit: Same
Topic: Role of School
and Church.

_ ______

SOURCE

........

la.toTheSlurn Same plus "Policy State-
meet of Local Board of
Education."

-....._

O'Banion, T.
The Golden Rule

METHOD
Group discussion on con-
cept of sharing ideas and
emotions with peers, par-
ents, teachers, etc.
Group discussion of
golden rule-"Do unto
others as you would have
them do unto you."

1) Have school official.
speak on obligations of
school to community.

2) Have minister speak
on obligations of church
to community.

PROJECTS
Select committees to
begin work on school
project. Project shall
be a pamphlet with theme
of neighborhood solidar-
ity--Brotherhood and
how CVAE contributes.

i

Same:
Section 1-Helping

agencies in the commun-
ity.

Section 2-School agency
Section 3-Church II

Section 4-CVAE fi

ACTIVITIES Have various students
1

tell about the civic
organizations that
they are familiar with.

Question and Answer
session with minister,
counselor or principal/
asst. principal.



OBLIGATIONS AS A ID ICER OF THE COMMUNITY 59

WEDNESDAY

Unit: Same
Topic: Role of Helping
Organizations

THURSDAY FRIDAY

Unit: Same
Topic: Role of Civic
Organizations

Materials gathered from
local helping organi-
zations.

Unit: Same
Topic: Active Citizens-
Speech by local citizen
involved in neighbor-
hood affairs.

Materials gathered from
local civic organiza-
tions .

Officer of the Chamber
of Commerce, a minister
or businessman.

Pass out material from
helping organization,
i.e., juvenile court,
community chest, hoc-
pitals, employment
agency come p13 ng cen-
ters, etc.

Pass out material from
civic organizations,
i.e., Jaycees, Kiwanis,
Lions, etc.

Continue putting together
the various sections of
pamphlet.

Same
Distribute pamphlets
to homeroom classes -
post in homerooms.

Talk by CVAE Chaplain
concerning how CVAE
might better the school
through helping a commun-
ity helping agency.

Talk and/or audio
visual on participation
of active citizens.

Distribution of CVAE
pamphlets.

4111,

tjta

Question and Answer
Session.
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CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:
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61 PERSONAL FINANCES

MaiDAY TUESDAY

CONTENT

Unit: Personal Finances
Topic: Money and Money
Substitutes

SOURCE

Unit: Same
Topic: Budgetting
1) What a Budget Can Do
2) How to Plan Your
Spending

General Business for
Economic UnderstandipY,
by Crabbe, Debrum, and
Hayes.
Family Money Management,
by First National Bank
of Atlanta

METHOD

PROJECT

ACTIVITIES

Same

Have students list ways
of getting money. Have
students list money sub-
stitutes: credit cards,
checks, etc. Discuss
types of employee dis-
counts that are given by
businesses.

Students should begin
to gather material on
consumer money problems
for display.

Students will discuss the
purpose of a budget and
plan an interim budget
for their own use. Have
students give examples
of how types of jobs
affect budgets' trans-
portation, lunches,
special clothes, etc.

Students should review
club budget and plan
income earning projects.

Review club expenses for
balance of year.



1

PERSONAL FINANCES 62

WEDNESDAY THURSDAY

Unit: Same
Topic: Budgetting
1) Following Your Bud-
get

2) Making Adjustments

Unit: Same
Topic: Record Keeping

Same

Students will examine
their interim budget to
see if it is practical
and make adjustments to
keep within total amount
Students will discuss:
Will their vocational
choice pay them enough
to stay within a practi-
cal budget?

Same

FRIDAY

Unit: Same
Topic: Borrowing

Students will determine
costs of family expendi-
tures for food, rent,
utilities, taxes, and
installment purchases.
Students will list vari-
ous payroll deductions.

Students make bulletin
board display of materi-
als collected.

Speaker.from bank to
discuss personal
financing.

Check progress on bulle-
tin board.

List waya to meet
requirements of club
expenses for balance
of year.

Same

Students will figure
cost of borrowing to
get cash, auto loans,
household goods.
Students will discuss
employment ettitides
toward garnisheement and
bill collections.

Arrange for completed
bulletin board to be
displayed where entire
school can see it.

;lan additional fund
raising projects if
necessary.
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EVALUATION:



64 PERSONAL HYGIENE

MONDAY TUESDAY

CONTENT
Unit: Personal Hy-

giene

Topic: Cleanliness

Unit: Personal Hy-
giene

Topic: Care of the
Teeth

SOURCE

Ebony Booklets from the
dentist's office,
especially wr.;_tten
for young adults

Glamour

Ingenue

Seventeen

METHOD

Have nurse come and
talk about importance
of cleanliness for our
health and appearance.
Have 2 students role
play for an applica-
tion. One plays a fil-
thy-looking person,
and one a neat person.

Students should start
making a manual con-
taining hints and
advertisems for
cosmetics.

Show charts of heal-
thy and decayed teeth
Discuss the cost of
dental care. Discuss
the validity of TV
ads that say that
people with the whit-
est, brightest smiles
have the best chance.

PROJECTS

Have students write
a report on why teeth
are important for
health.

ACTIVITIES

Have students make a Make a field trip to
check list to deter- a dental clinic to
mine whether or not get students acquain-
they follow the maga- ted with the oppor-
zine directions for tunity for low cost
cleanliness and good dental care.
appearance.



1

PERSONAL HYGIENE 65

WEDNESDAY THURSDAY FRIDAY

Unit: Personal Hy-
giene

Topic: The Impor-
tance of Dental
Examinations

Unit: Personal Hy-
giene

Topic: Care of the
Skin(cause and cure
of acne)

Unit: Personal Hy-
giene

Topic: Care of the
Skin--the desirable
look for working rrirl

same
Merle Norman cosme-
tologist

Show charts demonstra
ting the development
of teeth. Demonstrate
the proper way of
brushing teeth. Dis-
cuss why clean teeth
and fresh breath are
a must for everyone.

Cosmetologist gives
complete facials and
explains how and why
skin has to be kf?.pt
clean.

Glamour

Seventeen

Paris Match

Brigitte

IHave a role play of
several girls %.,flo are
made up with different
types and quantities
Of makeup. Discuss an
employer's attitude
toward too much makeup

Have students write
a report on general
dental care.

Have each student set
up an individual pro-
gram for hi. or her
particular skin type.

Have students com-
pare the cost of
seeing the dentist
semi-annually .with
that of having major
work done every two
to three years.

Encourage students
with skin problems to
follow the plan faith
fully. Promise a
reward.

Have students write a.
report on how to take
care cf the skin. Girl,
add an extra report on
correct use of makeup.
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67 PLANNING YOUR FUTURE

CONTaIT

MONDAY.....--
Unit: Planning Your
Future
Topic: Choosing Your
Career (General) Intro-
duction
1) Individual abilities
2) Individual aptitudes

SOURCE

METHOD

Georgia Film Library
"Choosing Your Occupation'
"Choosing Your Career"
Humphrey SA Guidance
Series
"Guidance Discussion
Series" Jim. Handy Organi
zation

Unit: Same
Topic: Knowing Yourself
1) Outdoor 5) Artist .c
2) Mechani- 6) nusical

cal 7) Social
3) Computa- Service

tional 8) Clerical
).)Scientific 9) Literary

"Choosing Your Career,"
Humphreys-SRA Guidance
Series
Various Achievement Tests
and Interest Inventory
Tests
Filmstrips: "Vocational
Decisions," SVE Educa-
tional Filmstrips

Show Film-Emphasizes self
appraisal, occupational
possibilities, prepara-
tion requirements in
general and guidance fac-
tors.

Show Filmstrips- "Guidance
Discussion Series", Jim
Handy Organization

Assignment to each stu-
dent: Make a chart of
the activities you enjoy
and those you dislike.

PROJECTS

Tests: Give Otis Achieve
ment or California.
Give Kuder Preference,
GATB or Strong.
Show Filmetrips-"Voca-.
tional Decisions," SVE
Educational Filmstrips.

Make a list of the
occupations you might
enjoy studying most.

ACTIVITIES

Inf-,-m students that one
of All have the
oppornit.,-- to win the
region !,;),:1 state cari-

manual

Go over rules and regula-
tions of career manual.
contest.



PLANNING YOUR FUTURE 68

1JEDUESDAY THURSDAY FRIDAY

Unit: Same
Topic: Knowing the Job
1)Nature of Financial
Work _ - Returns

2) Conditions 5)Advan--
of 1.Aork tages &

3)Freparation Disadvan-
4)Social tc. teges

Unit: Same
Topic: Same

Unit: Same
Topic: How to Apply for
a Job

SRA-"Occupational Explore-
tion Kit." Greenleaf)
Walter J.
"Ocaupationn and Careers.
McGraw-Hill.
Occupational Outlook

Same Transparencies: "How to
fine a Job." Tecnifax
Education Division.
Pamphlet Series:
Southern Bell Helpful
Hints Series

Handbook

Let students use Occupa-
tianal Information Out-
line data sheet to guide
thel in their research.
Explain fully Lling one
occupation as an example.

Let students continue
familiarizing themselve
with the outline data
sheet and the SRA Kit
and Outline Handbook,
Answer questions.

Show transparencies on
"How to Find a Job."
Role play interview
situations. Fill out
sample application
forms, etc.

Prepare a "Career Manual'
on the occupation of
your choice. This may
take one or more six
weeks to complete.

Students should be able
to continue on "Career
Manual" on their c n
after a day or two of
guidance.

Everyone make a per-
zonal information folde
including all job and
interview information.

Discuss organization of
the "Career Manual"
from the club contest
manual during club meet.
ing.

Scrapbook: Show pia-
tures of last year's
club activities. Have
a speaker come who can
contribute occupation
information.

Inform students about
the job interview con-
test at regional and
state levels.



ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW -UP:

EVALUATION:



70 -tING UCT.IR FUTURE

CONTENT

:10:'1)AY

'
TUESD!,Y

Unit: Planning Your
Future
Topic: Mai- Can You
Do?
Uhy Test?

SOURCE

Same

Topic: `'?hat Job Are
You Interested In?

Making the Most of
Yourself and Making
the Most of Your
Skills, by Morrison

Essential Aspects of
Career Planning and
Deve opment

METHOD

Use testing and dis-
cussion. With opaque
projector,Show variou
activities(some of
them easy ones) and
ask class if they are
capable of performing
each activity.

PROJECTS

ACTIVITIES

Haloyiness Is Choosing
the Fight Job
The Jc.b You Want, by

ATasiei
You and Your Job, by

Black ledge
Getting the right Job,
by Morrison

Using pamphlets from
Ga. Dept. of Labor
and an opaque projec-
tor, show as many dif-
ferent types of jobs
as possible.

Set up projects deal-
ing with accomplish-
ients at home, school,
and in the community.
Also have parents sub-
mit a write-up on the
accomplishments of the
student. Parents of
bast project honored.

Have class work with
a puzzle on the "To-
tal You" while results
of Otis Quick Scoring
Test are given in
individual confer-
ences.

Start Career Manual
on the job each
is interested in. T'ork
on one of six projects
available in workbook.

Individual conference
on results of Kuder
Preference Test and
Vocational Interest
Test.
(In English do library
work for career manu-
als.)
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PLANNYNG YOUR FUTURE 71

1
WEDNESDAY THURSDAY FRIDA?

Unit: Same

Topic: What do You
Know About the Job?

Unit: Same

Topic: How Can I
Get and Hold a Job?

Unit: Same

Topic: How can I
Get and Hold a lob?

The Receptionist,by "Helpful Hints for
Young Job Seekers"
by Southern Bell

How to Find azd

Same
Wood

Opportunities in 70-
day's Office
Forty Years Exeeri-
e-nce in Training Men Apply for a Job, by
and
The Modern Telephone

Keily

Operator

Discussion on the
availability of jobs
and the requirements
of jobs existing in
the community.

Role play(interview)

Films

Filmstrips

Same

Same. Set up appoint-
ment with counselor
end report results.
Plan field trips to
each work station
with the student in
charge of the tour.

Plan "FOCUS ON
FUTURE DAY"

Same

Look over college and
technical school cat-
alogs. Write letter:,
asking admissions
director to visit
class. Hc...ve films,
filmstrips, an::: occu
paticnl handbooks
available for gtufly.

Plan "FOCUS ON FUT-
URE DAY."
Discuss interviews
and application
forms. Let experi-
enced students prac-
tice with those not
working.

Same
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ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP;

EVALUAT ION:



73 SECUR:NG A JOB

CONTENT Unit: Securing a
Job

Tonic:
a Job

Unit: Same
Topic: Personal Prep-
aration for an Inter-

Applying ford view

SOURCE

How to Find and
Apely for a . jb,
Southwestern Pub. C

Succeeding in the
World of Work, Clap.
3, p. 380 McKnight
and McKnight

U.S. Dept. of Labor
How to Prepare Your-
self for Job Inter-
views
Succeeding in the
World of Work

METHOD

ACTIVITIES

Gie information to
students, and have
them write letters of
application to cer-
tain firms. Prepare
personal rata

Speaker fron, State
Employment Office to
visit and talk to
class

AND

PROJECTS

Bring newspaper ads
to school about
available jobs. Dis-
cuss and put on bul-
letin beard.

Questions asked
students which they
have made up tIllQad of
time

4727



Sample applications
from U.S. Dept of
Labor and local
industries in the
area

Fill out applica-
tions correctly and
completely. Stu-
dents given sample
ones for practice.

SECURING A JOB 74

WEDNESDAY THUPDAY FRIDAY

Unit: Sarre Unit: Same

Topic. How to Locate Topic: Filing out
a Job Job Applications

Unit: Same

Topic: The Interview

Set of 15 transparen-
cies
I Want a Job, United
Calhoun Cc7pany

You and Your Job,
Southwestern KO5

Have students talk
to employees, friends
customers, competi-
tors, employment
agencies, or civil
service to find out
where jobs are.

Report back to class.
Discuss with class.

How to Prepare Your-
self for Job Inter-
views, U.S. Dept. of
Labor
The Use of Job Employ-
er Interviews, South-
western Pub. Co.
Succeeding in the
world of 1:ork

Discuss questions:
1. What qualities
should I possess at
an interview?
2. How to smell myself
at an interview?
3. What should I do
after the interview?

Obtaining applica-
tion blanks from
various businesses
in which the stu-
dents are particu-
larly interested

Divide the class itv_o
groups to act out a
typical interview.
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75 SECURING A JOB (SECOND WEEK)

1

MONDAY TUFEDAY

CON1i2IT Unit: Securing a
Job
Topic: Continuation
of Job Interview

Unit: Same

Topic: Job Interview
Skit

SOURCE

Same Same

METHOD

Have personnel direc-
tor from local indus-
try speak to students
on importance of fil-
ling out applications
properly, and on cues
for interviews.

Role playing by stu-
cents in acting out
job interviews

ACTIVITIES

AND
Work on a skit concer
ning job interviews.

Make movies and tapes
of skits. Use later
to point out strength.
and weaknesses, and
to suggest means for
imnvovement when bein
interviewed.PROJECTS

Show different types
of persons applying.



FILMED FROM BEST AVAILABLE COPY

(from Frame 16)
13

YOUR ANSWER: The second stage of the Application Step is necessary
to learning a skill because "An ounce of experience isworth a ton of theory."

Good! This statement was made by John Dewey, a famous A-aericaneducator. What it means in essence is that regardless of how much in-formation or how many demonstrations you provide for the trainee, hewill not be proficient at his trade until he can experience the operationfor himself. Once he sees how he can use what you have taught him, hislearning will have meaning and become a natural part of I

What about the teaching principles that apply to this step? Several teachingprinciples whose roles in other steps of instruction of instruction wP havealready discussed are also important in the Application Step. Ont Is theprinciple of effect. The trainee must experience success with his attemptsto perform the skill. His success, in turn, tends to motivate him to wishto do better and learn more. Without naming them, we have discussedtwo more teaching principles that are particularly important to the Appli-cation Step. These are repetition and reinforcement.

When you went to school, do you remember the marks that appeared onthe desk where you sat? Someone would start by writing his name uncon-sciously in the form of doodling. The next person who sat there wouldtrace it. Within a week or two, the name was a groove in the desk. Asyears went by the name was carved into the desk. This is how the prin-ciple of repetition works to help the trainee learn a skill or information.Each time the trainee practices the skill or uses the information, hemakes a little memory "groove" in his brain. The more he practices ,the deeper and more permanent the groove becomes. This is how we gotthe expression "Practice makes perfect!" We will add one word to thisexpression: "Correct practice makes perfect!" You must observe care-fully 1..3 make sure that the trainee is not repeating, and, therefore, learn-ing, the skill incorrectly.

GO ON TO THE NEXT PAGE

48 e



(frame 13 continued)

In the Application Step what teaching principle involves allowing your
trainees to practice the skill?

FRAME NO.

motivation 14

repetition 17

effect 20

4S1



(from Frame 16) 14

YOUR ANSWER: The teaching principle which involves allowing your
trainees to practice the skill is motivation.

A successful practice session may be motivating, but motivation does not
necessarily involve practice. Motivation consists of stimulating the
trainee to wish to learn. The teaching principle that you are looking for
deals with providing the traiine a chance to use what you have taught him
often enough until it becomes a natural reaction. The trainee may need
to be motivated to practice, and the practice may serve to motivate. The
principle that you are looking for explains why the practice is necessary
in the first place.

We learn by doing. The more we use what we learn, the easier its use
becomes. The teaching principle that applies to this statement is the
correct response. Return now to frame 13 and find this principle.

(from Frame 16) 15

YOUR ANSWER: The second stage of the Application Step is necessary to
learning a skill because "Two heads are better than one."

This expression applies to the first stage of the Application Step more
than the second. In the first stage, the groups of trainees weren't learning
by using their own knowledge. They were learning from the experience of
another trainee. In other words, they were adding the knowledge and skill
of another "head" to their own understanding.

In the second stage, the trainee is using what he has learnea to try the
skill on his own. The instructor is there to help him should he need help,
but this stage is important mainly because it gives each trainee a chance
to practice what he has learned.

Keeping this in mind, return to frame 16 and select the correct response.

482



(from Frame 12) 16

YOUR ANSWER: The following accurately describes Mr. Bright's role
in the Application S''.ep:

Mr. Bright observes the demonstration and questions
the performing trainee. He corrects all errors as
they are made, but waits until the deMonstration has
been completed before re-teaching any weak points
he may have discovered.

Excellent! You realize that the instructor sholild neither wait until the
end of the demonstration to correct errors, nor should he repeat instru-
tion during the demonstration. Errors must be caught as they are made;
re-teaching must be carried out at the end of the demonstration. This
approach insures that the trainee will get a total picture of the correct
performance of the task and, at the same time, understand the skill and
related information before trying the skill himself.

If you carried out the first stage of the Application Step, your trainee
should be ready for the second stageIndividual try -out. The trainee
must practice the skill himself before he can learn it. This stage gives
you a chance to work with each individual trainee. You can iron out all
the little fine points that cannot be detected until you see the individual
trainee in action. For your faster trainees, this is a good time for review
and practice. For those having difficulty, you have more time to help
them with their particular problems.

Your role as instructor is the same in this stage as in the first. You ob-
serve very closely each trainee's performance. You question him to see
if he understands what he is doing and why. You stop and correct him if
he makes errors. You repeat instruction if you see the need for it. Then
you question him again to assure that he has learned what you have taught.

Why is the second stage of the Application Step necessary to learning a
skill?

"An ounce of experience is worth a
ton of theory."

"Two heads are better than one."

"If you want it done right, do it
yourself."

483
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13

15

19



(from Frame 13) 17

YOUR ANSWER: The teaching principle which involves allowing your
trainees to practice the skill is repetition.

Very good! This teaching principle allows the trainee to practice a skill
until it becomes second nature to him. He is forming good habits.
WARNING: Make sure that the trainee is practicing the skill correctly,
or the incorrect method will become a habit!

The second teaching principle of importance to the Application Step is re-
inforcement. In general for your own use, reinforcement is anything
"which serves to strengthen and perpetuate the response." What does all
this mean? Suppose a trainee practicing a skill does particularly well.
If you say, "'Good work!" he will try to do the task the same way the next
time he practises. In other words, you have reinforced or strengthened
the correct performance of the job. The joy of repeating the skill that the
trainee knows he can do well is also reinforcing. Later on in the Eval-
uation Step, you will use grades to reinforce good work.

The most important thing to remember in applying the principle of re-
inforcement is that it must come immediately following the performance
to be effective.

Mr. Bright looks at a pamphlet that one of his passengers is preparing
and says, "I like the way you are setting up this information!" What
teaching principle is he applying?

484

FRAME NO.

reinforcement 21

repetition 2 3

readiness 25



(from Frame 12) 18

YOUR ANSWER: The following accurately describes Mr. Bright's role
in the Application Step:

Mr. Bright watches the demonstration carefully. He
questions the trainee and corrects errors as they
arise. When he sees that a trainee does not under-
stand, he stops the demonstration and repeats the
instruction before allowIng the demonstration to pro-
ceed.

Read the last sentence of this paragraph carefully. Do you really think
this is the best way for the instructor to carry out the Application Step?
The performance should be carried out as smoothly and correctly as pos-
sible. It is necessary to stop the trainee to correct errors. However, if
you stop the demonstration long enough to re-teach each point that the
trainee may not be certain of, he will lose the logical order of the opera-
tion.

It is best to get a total picture of the trainees' needs before re-teaching.
You can take note of the weakest areas of understanding and re-teach these
at the end of the demonstration instead of chopping up the demonstration
into meaningless pieces.

Read each answer choice carefully, making sure to choose the one that
says exactly what you wish it to say. With this precaution in mind, return
to frame 12 and select the correct answer.

(from Frame 16) 19

YOUR ANSWER: The second stage of the Application Step is necessary to
learn a skill, for "If you want it done right, you must do
it yourself."

This may apply to the trainee's learning later on, but not right now. Re-
gardless of how good an instructor you are or how good a trainee you hap-
pen to have, he still must practice what he has learned in order to be able
to do it well. Just because a child has learned to play "Chopsticks" on the
piano does not mean that he is ready for Beethoven's Fifth Symphony.

We learn by doing. In the Application Step the trainee is still learning.
He is not an accomplished tradesman, nor is he ready to work on his own!
His performance in this step should not be expected to be perfect.

Think this through before returning to frame 16 to make the correct re-
sponse.



(from Frame 13) 20

YOUR ANSWER: The teaching principle which involves allowing your
trainees to practice the skill is effect.

The principle of effect consists of providing the trainee with opportunities
to experience success. Allowing the trainee to practice what he has
learned may give him a feeling of accomplishment and success, but this
is not the reason for providing practice. This is the by-product of a good
practice session.

When a child first learns to write his name, his muscles are stiff and the
pencil feels awkward in his hand. The more he writes his name, the eas-
ier it becomes for him. The pencil begins to feel natural in his hand, and
his muscles become accustomed to the action of writing. What started out
to be a seeming impossible task becomes a normal, everyday occurrence.
This is the purpose of the teaching principle for which you are searching.
Return with this in mind to frame 13 and find the correct response.

(from Frame 17) 21

YOUR ANSWER: The teaching principle that Mr. Bright is applying is re-
inforcement.

Correct! In turn, let me reinforce you for your good efforts. You have
successfully completed the Application Step of the "Four-Step Method."
Because you have worked so well, I have prepared a short review to help
you recall the information that we have just studied.

Because this review will be presented in the form of a visual aid, you
should know for what you are looking. As you study the aid on the next
frame, answer the following questions?

1. What are the two stages of the Application Step?

2. What is the instructor's role in the Application Step?

3. What are the teaching principles involved in the Application Step?

When you have these questions in mind, proceed by turning to frame 22.



(from Frame 21) 22

APPLICATION STEP
STAGE 1: SMALL GROUP DEMONSTRATION

( TRAINEE -LED

00 OBSERVE

QUESTION

CORRECT

REPEAT

STAGE 2- INDIVIDUAL TRY-OUT
0 0
Q rAt ocj,

0
Q
C

R

rO,

TEACHING REPETITION
PRINCIPLES REINFORCEMENT

C

When you are ready, go to the next frame for your firsi question by turning
to frame 24.
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(from Frame 17) 23

YOUR ANSWER: The teaching principle that Mr. Bright is applying is
repetition.

The principle of repetition is just what it tells you that it is---learning by
repeating. There is nothing in Mr. Bright's statement that would lead you
to believe that he is asking the student to repeat his performance. As a
matter of fact, he is complimenting the trainee's performance. His com-
pliment serves a greater purpose than merely makirur casual conversation
or being courteous. Look back at the information in frame 17 to discover
this purpose. You will then be able to choose qv) correct response.

(from Frame 22) 24

The Application Step may be divided into two phases. What is the first
phase?

Instructor supervises individual
trainee tryout.

Few trainees demonstrate to
small groups.

Instructor demonstrates for each
trainee individually before trainee
tryout.
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23

28

31



(from Frame 17)

YOUR ANSWER: The teaching principle that Mr. Bright is applying is
readiness.

The principle of readiness consists of determining the trainee's knowledge.
background, and needs in a particular subject. This trainee is alread,f
engaged in applying what he knows, so we must assume that his readiness
has already been determined and acted upon.

In this situation, Mr. Bright has found something particularly good about
the trainee's performance and has encouraged this kind of performance by
praising him. Whether or not he is aware of it, he has applied a teaching
principle by this action. Return to frame 17 and review to refresh your
memory before making the correct answer choice.

(from Frame 24) 26

YOUR ANSWER: In the first phase of the Application Step the instructor
supervises individual student tryout.

Remember, the trainee has just been presented the information or skill.
He has not had the opportunity to do any part of it by himself, Have you
ever run hot water into a glass and then suddenly run cold water? Chances
are you ended up with a broken glass! The change from hot to cold was so
sudden that the glass broke under the stress. On the other hand, if you
take the same glass, run hot water into it, then gradually turn on the cold
water, the glass will adjust to the change in temperature by degrees. You
must do the same thing with your trainees. You just gradually introduce
the trainee to performing the skill on his own.

Consider each answer choice carefully before making another response.
Turn back to frame 24.



(from Frame 29) 27

YOUR ANSWER: The second phase of the Application Step is "test for
understanding.

The instructor is constantly checking With his trainees by asking questions
to see of they understand what he is trying to teach. This takes place in
the Presentation Step. the Application. and the Evaluation Step. In other
words, it is not a major division of one step. but an important part of
three steps.

You should recall that the first phase of the Application Step consists of
having a few trainees demonstrate to small groups. What, then, would be
the next most logical step?

Return to frame 29 and select the correct answer.

(from Frame 24) 28

YOUR ANSWER: In the first phase of the Application Step a few trainees
demonstrate to small groups.

You are correct! The more the trainee sees the operation performed, the
better equipped he will be to try the skill on his own. The instructor picks
the trainees who have the best grasp of information and skill to show
small groups of his classmates how the task is done. This adds assurance
to these trainees and gives the others a closer view of the task.

Please continue to the next question by turning to frame 29.



(from Frame 28) 29

Which one of the following names the second phase of the Application Step?

FRAME NO.

Test for understanding 27

Allow trainee to work on his own 30

Supervise individual tryout 32

(from Frame 29) 3n

YOUR ANSWER: The second phase of the Application Step is "allow the
trainee to work on his own."

The trainee has, In the first phase of the Application Step, observed while
one of his classmates demonstrated a skill. Would it be wise to allow
this trainee to work completely independently without some guidance ?
How can you be sure that he will make no mistakes? This is a crucial
point in instruction. Whatever misconceptions the trainee has up to this
point must be corrected here, for in the next step of instruction he will
be tested and put on his own. You cannot allow him to learn mistakes by
practicing them.

The learner has seen the skill demonstrated many times at this point in
instruction, but he has not performed the skill himself. He is apt to make
mistakes, and you should be there to correct them. He also needs your
encouragement to reinforce what he is able to do well.

You should be able to return now to frame 29 and make the correct re-
sponse.

41



(for; Frame 24) 31

YOUR ANSWER: In the first phase of the Application Step the instructor
demonstrates for each trainee individually before trainee
tryout.

This might be ideal for very slow trainees. However, you must assume
that you have an average class that contains some slow, some average and
some very bright trainees. It would be very time-consuming for an in-
structor to give group presentation of a skill or information and then to go
to each trainee separately. Why not use the brightest trainees to help
those who cannot catch on as quickly? These trainees would be disgusted
at having to listen to you re-explain something that they already kaow.
What they need is the opportunity to use what they have already grasped.
This reinforces their learning and gives those who observe a better chance
of succeeding when they do try the task on their own. This gives you an
opportunity to catch any mistakes that might be made in trainee trial be-
fore most of the trainees have a chance to make them, too.

There is a more accurate response from which to choose. Return now to
frame 24 and select that response.

(from Frame 29) 32

YOUR ANSWER: The second phase of the application step is "supervise
individual try-out."

Good! The instructor must be on hand here to make sure that the trainee
knows what he is doing, to correct mistakes, and to give encouragement.
The trainee learns through repetition, and you must be sure that he is re-
peating the procedure correctly.

You are ready to go to the next question. Please turn to frame 33.



(from Frame 32) 33

Which of the following paragraphs best describes the role of the instruc-
tor in the Applicati(r

The instructor serves as a reference source in
the Application Step. He allows the trainees to
perform the skill and makes himself available
to them in case they need help or run into diffi-
culty. No real instruction takes place. This
step is solely to give the trainee practice be-
fore evaluating his work.

The Application Step is the trainee's chance to
show what he knows. The instructor serves as
an observer and examiner in this step. He tests
the trainee to discover his capabilities and then
gradually allows him to work on his own. After-
wards, the instructor checks with the trainee
from time to time to review his progress.

In the Application Step, the instructor shares
the stage with the trainee. He observes each
step the trainee performs. If he sees an error
made, he is quick to stop the trainee and correct
the error. As the trainee continues, the instruc-
tor asks questions and repeats instruction when-
ever he feels it is necessary.

FRAME NO.

35

37

39



(from Frame 31) 34

YOUR ANSWER: The teaching principles that apply to the Application Si-)p
are aptitude and observation.

The word aptitude means "ones capacity for learning." This has to do
with someone's inborn abilities and is not a teaching principle. It is good
to know a trainee's aptitude, for this helps you understand his learning
problems and capabilities. This information should be gathered during
the Preparation Step of instruction, however. Observation by the instruc-
tor is one method he uses to judge the performance of a trainee or to
catch mistakes before they become habit.

You are evidently guessing. Perhaps you need to refresh your memory.
A teaching principle is a fundamental rule of teaching which helps the
trainee to learn when applied properly. For instance, "readiness" is a
teaching principle which must be applied in the Preparation Step, as you
may remember. To carry out this principle, the instructor must dis-
cover the trainee's aptitude, previous experience and knowledge, and IQ
and must motivate the trainee to want to learn.

Think of the Application Step as a whole. What is the trainee doing in .
this step? What would help him to be able to do this better? The answer
to these questions should tell you what the teaching principles for this
step are.

Return with these things in mind to frame 38 and make another response.



(from Frame 33) 35

YOUR ANSWER: The following paragraph best describes the role of the
instructor in the application step:

The instructor serves as a reference source in
the application step. He allows the trainees to
perform the skill and makes himself available
to them in case they need help or run into diffi-
culty. No real instruction takes place. This
step is solely to give the trainee practice be-
fore evaluating his work.

It is true that the instructor serves as a reference source during the
Application Step. His role, however, is much more important than that.
Up to this point, he has done all the work. In the Application Step he sees
how well the trainees can relate what he has taught to the actual perfor-
mance of the task. He must catch all mistakes that are made and make
sure that the trainee understands why the mistake was made and how the
task should actually be done. Actually, this is probal-iy the most impor-
tant and most critical stage of instruction. "Expe...ience is the best in-
structor" is an old adage that is well suited to situation. In other
words, we learn by doing. You must be on 1-...x.nd to make sure that the
trainee is learning correctly what he doc-a.

Re-read the paragraphs on frame 33 before making another selection.

(from Frame 38) 36

YOUR ANSWER: The teaching principles that apply to the Application
Step are readiness and effect.

Readiness is a teaching principle, but the instructor must ready the
trainee to learn before instruction actually begins. This is the main pur-
pose of the Preparation Step. You are in the final stages of instruction
now. You must assume that the trainee is ready to learn by this time.
Effect is also a teaching principle. Learning must have a favorable effect
on the trainee: he must see that he is making progress and he must ex-
perience success. The principle of effect does apply to the Application
Step.

Your response was partially correct. You should be able to return now
to frame 38 and make the proper response.



(from Frame 33) 37

YOUR ANSWER: The following paragraph best describes the role of the
instructor in the Application Step:

The Application Step is the trainee's chance to
show what he knows. The instructor serves as
an observer and examiner in this step. He tests
the trainee to discover his capabilities and then
gradually allows him to work on his own. After-
wards, the instructor checks with the trainee
from time to time to review his progress.

This paragraph actually describes the fourth step of instructionEval-
uation. In the Application Step, the trainee is never left to work alone
nor is he tested. A person who wishes to get a driver's license must
practice driving under close supervision by a good driver, even though
he has observed carefully other drivers and knows all the rules. He then
is tested. To test him before this time would have been unfair.

Remember, not until the final stages of instruction is the trainee put on
his own. Until that time he must be carefully observed to insure that he
is learning correctly and understands what he is doing.

Return now to frame 33 and make the correct response.

(from Frame 39) 38

What are the teaching principles that apply to the Application Step?

FRAME NO.

aptitude
observation

effect
readiness

r.dpetition
reinforcement

34

36

40



(from Frame 33) 39

YOUR ANSWER: The following paragraph best describes the role of the
instructor in the application step:

In the application step, the instructor shares the
stage with the trainee. He observes each step
the trainee performs. If he sees an error made,
he is quick to stop the trainee and correct the
error. As the trainee continues, the instructor
asks questions and repeats instruction whenever
he feels it is necessary.

Very good! You recognize the highly important task of the instructor at
this crucial point in his learning. You must be active enough to catch his
errors and praise his success to make sure that his learning is complete.

You are ready to go on to the next question now. Turn to frame 38.

(from Frame 38) 40

YOUR ANSWER: The teaching principles that apply to the application are
repetition and reinforcement.

You are correct! The instructor gives the trainee me opportunity to re-
peat a skill or related information as often as possible to ingrain the cor-
rect reaction in his memory. He reinforces the trainee's learning by
praising him when he performs well. Repetition also reinforces learning.

Congratulations! You have passed the test and have demonstrated that
you are ready to go on to the next section. How do you test your trainees'
ability? What do you look for in testing them? What kinds of tests are
best? When do you allow the trainee to work independently? These are
the questions that we will answer in the next lesson.

You may begin with Module VI of the "Four-Step Method" when you are
ready.
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1

Now we come to the final step of instruction--the Evaluation Step. Eval-
uate means "to determine or fix the value of, to e:,.amine and judge."
Roughly, the ';'valuation Step asks, "How well did I teach? How well did
the trainee 1,,,Irn?" Not all evaluation takes place in the Evaluation Step.
Actually, you are evaluating the trainee continuously, judging his prog-
ress and changing your approach to meet his needs. How do you go about
evaluating or judging the trainee's progress? It's like taking a trip. You
have to know where you are going before you can decide if you got there.

When you were planning the lesson, you decided your goals or objectives.
This told you where you wished to go with the lesson. In order to decide
if you got to your destination, you will have to examine your objectives.

GO ON TO THE NEXT PAGE.



(frame 1 continueci,

These are the questions that you asked to determine your objectives:

What knowledge does the trainee need to do the job?

What skills must he have?

What attitudes should he develop to make him successful?

These are the questions that you ask to evaluate the trainee's. ess:

What knowledge did the trainee gain?

What skills did he master?

What attitudes did he develop?

The answers to the questions above compared tc answers given for the
first group of questions will tell you what progress the trainee has made.

What must you do in order to evaluate the trainee's success with a lesson?

NO.

Determine if he has developed the
knowledge and skills necessary to 2
perform the trade.

Determine if he can perform the
trade to meet your standards of 4
excellence.

Determine if he has reached the
obi ectives.

c2



(from Frame 1) 2

YOUR ANSWER: In order to evaluate the trainee's success with a lesson,
you must determine if he has developed the knowledge
and skills necessary to perform the trade.

This is certainly a major part of the evaluation task. One important
point has been forgotten, however. The trainee's success depends not
only upon his knowledge and skills, but also upon his attitude toward his
job. Suppose a trainee with a mastery of the knowledge and skills of his
trade finds a job. He's not particularly interested in his job. It's just a
way to earn a living. He doesn't want to take time to help his customers.
Do you think he will be very successful at his trade? It is doubtful! With-
out the proper attitude, the knowledge and skills are of little use.

You are on the right track. With this hint, you should be able to return
to frame 1 and select the correct r-,sponse.

503



(from Frame 10)

YOUR ANSWER: You carry out the Evaluation Step by testing.

You are correct! The primary measurement of the trainee's achievement
is determined through testing. These test results plus your observationsand records throughout instruction give you a fairly accurate picture ofyour trainee.5 progress. How accurate the picture is depends largely onthe type of tests that you use and how they are written and administered.Let's examine the form and purpose of each type.

One form of testing you have already used within your instruction,, so youwill need only a short review of its use. This is the oral test. Using anoral test, the -trainee answers questions aloud to determine how well hehas mastered or can apply related information.

Listed below are some important points to remember in giving an oraltest:
1. Questions should be brief and easily understood.
2. Questions should require thought--a problem solved using

the information the trainee has learned. Questions that
can be answered with a "yes" or "no" are no indication of
what he really knows.

3. Questions should be stated to the whole group before calling
on one person to answer. Example: Why do we have 365
days in a year, John?

4. Questions must measure accurately the trainee's under-
standing or skill.

5. Questions must be valued fairly and accurately.

When do 7ou use an oral test? FRAME NO.

To test trainee's skill 8

To see if trainee is
paying attention 12

To test trainee's under-
standing of related in- 14
formation

13C4



(from Frame 1) 4

YOUR ANSWER: In order to evaluate the trainee's success with a lesson,
you must determine if he can perform the trade to meet
your standards of excellence.

A trainee's performance may be deceptive. He may be going through the
motions without understanding why the operation must be performed this
way. Understanding of related information is necessary. On the actual
job, situations might arise that he could not remedy because he did notunderstand the reasons behind a particular operation.

More than likely, you drive a car. You can make the car perform well
and take you where you're going. This does not mean, unless you are a
mechanic, that you understand what makes the car run. Even though you
are an excellent driver, you might not be able to fix the car should it stop.
You know the how (skill), but not the why (knowledge)! It takes both thehow and the why plus another important ingredient--a good attitude--to
make a successful tradesman, and these are the things that you mustevaluate.

You may need to study the materials in frame 1 more carefully before
making another response.
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(from Frame 1) 5

YOUR ANSWER: In order to evaluate the trainee's success with a lesson,
you must determine if he has reached the objectives.

Certainly! Your objectives consist of giving the trainees the knowledge,
skills, and attitudes that are necessary to become a successful trades
man in your field. Evaluation is determining to what degree you have
reached your objectives.

Evaluation is more than measuring the progress of the trainee. It is also
an indication of how well you taught. You are taking inventory of your
teaching methods, materials and aids to decide how effective they were in
helping you to reach your objectives. If they failed, you have at least
learned that they will not work with this lesson or this particular class.

One question that evaluation asks is, How well has the trainee learned?"
What is the other question?

"What can the trainee do?"-:
"What methods should I use
next time?"

FRAME NO.

7

9

"How well have I taught?" 10

5(6



(from Frame 10) 6

YOUR ANSWER: You carry out the Evaluation Step by oral questioning.

Oral questioning is one method of evaluation. It is used throughout the
"Four-Step Method" as a means of judging weaknesses in instruction so
that corrective measures can be taken immediately. The Evaluation Step
is carried out by using several means of testing and judging trainee prog-
ress. No one means can give you an accurate picture of your trainee's
knowledge and ability.

There is a better answer for this question. Return to frame 10 and find
this answer.

(from Frame 5) 7

YOUR ANSWER: The second question that evaluation asks is, "What can
the trainee do?"

This is a part of the trainee's total learning task, isn't it? He must learn
how to do the job, why the job is done this way, and what attitudes are
necessary to perform the job successfully. This is, then, a part of the
first question.

Return to frame 5 and study it carefully before making the correct re-
sponse.



(from Frame 3)

YOUR ANSWER: You use an oral test to test the trainee's skill.

8

Suppose someone asked you how to water ski. You may be able to tell
him exactly how it is done and yet not be able to ski an inch! In order to
test a trainee's skill, you must observe his performance. An oral test
can tell you only what the trainee knows, not what he can do.

With this reminder, return to frame 3 and make the correct response.

(from. Frame 5) 9

YOUR ANSWER: The second question that evaluation asks is, 'What
methods should I use next time?"

When you evaluate your teaching, there is more to be considered than the
methods you should use. Your total teaching task must be analyzed. Did
you use the best aids and materials? It may have been that your choice
of aids was particularly important for this lesson. If they were chosen
wisely, your teaching was more effective. Did your teaching materials
add to the success of the lesson? Could they have been more carefully
selected or used to better advantage?

Consider these questions when you return to frame 5 to make the correct
response.

GCS



(from Frame 5) 10

YOUR ANSWER: The second question that evaluation asks is, "How well
have I taught?"

Good! The responsibility for teaching belongs to the instructor. The re-
sponsibility for learning is the trainee's. The trainee cannot be expected
to learn unless the instructor has taught. This is why the Evaluation Step
includes examination not only of the trainee's progress, but also of the
instructor's job.

Now that we know whose task is to be evaluated and why evaluation is
necessary, we must ask how to accomplish the task of evaluation. You
can measure a person's physical growth with a yardstick, but how can you
measure mental growth and understanding? There are several methods
that we will discuss. Besides your own day-to-day observation, trainee
record books that chart progress, and oral questioning as you carry out
the Presentation and Application Steps, there are various types of tests.
Look at the list below:

1. Oral tests
2. Written tests--essay and objective
3. Performance tests

After learning how each one is used, you will be able to decide which one
or Which combination of tests you should use.,

How do you carry out the Evaluation Step? FRAME NO.

By testing 3

By oral questioning 6

By using a measuring stick 11

5C9



(from Frame 10) 11

YOUR ANSWER: You carry out the Evaluation Step by using a measuring
stick.

You may be confused by the comparison we used in the previous frame.
Can you measure a trainee's knowledge and ability with a measuring stick?
The number of inches that he may have grown in a year's time is no evi-
dence of mental growth, is it? The trainee does not have a dipstick in
his head that you can pull out to decide whether he needs more knowledge
or ability, does he?

You must have some "measuring stock" to go by in evaluating your trainee's
knowledge. The "measuring stocks" instructors use are different types of
tests, progress charts, and student record books. Progress charts, daily
record books, and oral questioning are used throughout the steps of in-
struction. Oral, written, and performance tests are used to complete
your measurement of trainee learning.

Read carefully the information given in each frame. Make sure you think
about each answer choice before making your decision. Return now to
frame W.



(from Frame 3) 12

YOUR ANSWER: You use an oral test to see if the trainee is paying atten-
tion.

You may discover if the trainee is paying attention when you ask him a
question, but this is not the purpose of an oral test. During the Evalua-
tion Step you are testing the trainee to discover what knowledge he has
gained, what skill he has mastered, and what attitudes he has developed.
Of course, you are concerned with conduct, but your prime concern is in-
struction. Tests should never be used as a means of punishment. Oral
questions should never be used to embarrass or belittle the trainee. They
are used for two reasons: 1) to determine what the trainee knows in order
to decide how best to help him; 2) to evaluate the trainee's progress so
that instruction can continue on his level of understanding.

Return to frame 3 and find the answer which best satisfies the question.

(from Frame 17) 13

YOUR ANSWER: The following objective is a simple recall or completion
question:

What is another word for "cat"? a. feline

b. canine

c. bovine

Let's look again at the example of a simple recall question.

Write the answer to each question in the space at the right.

1. How many threads per inch has a 1/4" NC screw?

This question has a blank to be filled in. Are you given a selection of
answers from which to choose? No, you must know the precise amount to
be able to fill in the blank.

Return to frame 17. and examine the question that you were asked. Then
find the type of objective test that requires the trainee to do the same
thing that you must do in order to continue in the program.



(from Frame 5) 14

YOUR ANSWER: You use an oral test to test the trainee's understanding
of related information.

Good! Oral tests cannot be used to test the trainee's skill; only having
the trainee perform can tell you how well he has mastered the skill.
Oral tests should not be used to embarrass the trainee before his class-
mates. They can be used to see how well he has learned the information
that will help him to perform the skill more easily and efficiently.
There are two kinds of written tests that you should be familiar with.
Both are used to test the student's use of related information. They are
the essay and the objective tests_

An essay test requires tne trainee to write answers in sentence form
often in composition style. For this reason, it tends to emphasize writing
ability. A poorly written essay question can be difficult to grade and un-
fair to the trainee. Essay questions do have the advantage of testing ideas
and concepts that other forms of tests cannot examine. Here are some
points to follow in making out an essay test:

1. Test for only one idea at a time. Do not call for too much
information in one question.

Example: Paint is made up of a vehicle and a pigment.
'ive two examples of each.

2. Word questions so that they do not suggest the answer. The
words, "always, " "seldom" and "never," tend to cue the
trainee. Questions requiring only a "yes" or "no" answer
do not test for understanding.

3. Assign SPECIFIC values to each part of an essay question.
This helps to insure fair and accurate grading.

4. Make sure that it measures accurately the trainee's under-
standing.

According to the four points listed above, which of the following questions
would make the best essay question?

FRAME NO.

Give two reasons for setting the
hand brake on a car when parking.

Is there something to be gained
by always setting the hand brake 19
on a car?

16

Discuss the electrical system
in a car. 20



(from Frame 18) 15

YOUR ANSWER: The following objective question is a true-false question:

What is another word for "cat"? a. feline

b. canine

c. bovine

This response may be a careless error on your part. Let's examine your
answer to discover your misunderstanding. True-false questions are
answered by deciding if a given statement is right or wrong. Suppose you
are given the following statement:

All flowers grow on trees.
(true or false)

You know immediately that this statement is false. Some flowers grow
on bushes; some grow directly from the earth; and some, not all; grow
o trecs. After coming to this conclusion you would answcr the clues -
tion in this manner:

All flowers grow on trees. FALSE
(true or false)

Does the objective question that we are examining require you to respond
in this manner? Of course not! This type of question gives you a 50-50
chance at the correct response, and I'd never do a thing like that!

Return to frame 17 and compare the types of objective questions to the
question that you were asked. You should be able to find the response
easily now.



(from Frame 14) le

YOUR ANSWER: The following question would make the best essay ques-
tion: "Give two reasons for setting the hand brake on a
car when parking."

Excellent! This question clearly outlines the parts that are to be dis-
cussed. It is stated clearly and simply. The answer will require thought
and knowledge of the subject. The manner in which the question is stated
does not give away the answer. Grading will be easier and more accurate
because the answer will not be long and involved, but straightforward and
to the point.

The second type of written test is the objective test. An objective test
usually requires only a single letter, number, or word response. This
makes it easy to take and easy to grade. It is usually more fair to the
trainee and a more accurate measure of the trainee's knowledge. It is
used, of course, to test the trainee's understanding of related information.
Continue to frame 17 for some examples of the types of objective tests .

511



17

Objective tests are short-answer written tests. They require usually
only a word or letter choice to answer each question. There are 6 types
of objective tests. Below are samples of each type. Study each example
carefully:

1. COMPLETION QUESTIONS. The trainee writes only one-word
or short responses.

Example: How many threads per inch has a 1/4" NC screw?

2. TRUE-FALSE QUESTIONS. The trainee decides whether each
statement is true or false and
answers by writing either "true"
or "false" in the blank provided
after each statement.

Example: The density of battery electrolyte is measured with
a voltmeter.

(true or false)

3. LISTING QUESTIONS. The trainee responds by writing the
items asked for in the blanks pro-
vided.

Example: Name in proper order the strokes of the Otto cycle,
using the spaces provided.

4. MATCHING QUESTIONS. The trainee matches the items in one
column with the corresponding items
in the other column by placing the
number of the matching item in the
blank provided.

Example:

1. Toughness a. Property of metal that permits drawing.

2. Elasticity b. Property of metal that permits stretch
under tension without breaking or tearing._



(frame 17 continued) 17

5. MULTIPLE CHOICE QUESTIONS. The trainee is asked a question
and given three or more possi-
ble answers from which to
choose the correct response.

Example: What kind of test is this? a. Essay
b. Oral
c. Objective

6. IDENTIFICATION QUESTIONS. The trainee is given a drawing and
asked to identify or label parts of
the drawing.

Examplra:

NO RESPONSE REQUIRED. GO ON TO FRAME 18 18

Now, compare the following question to each of the tvoes of objective tests
you have just studied:

What is another word for "cat"?
a. feline
b. canine
c. bovine

Which of the six types of objective questions is the one above?
FRAME NO.

Completion 13

True-false .15

Listing 21

Matching 24

Multiple choice 26

Identification 2?

3I6



(from Frame 14) 19

YOUR ANSWER: The following question would make the best essay ques-
tion: "Is there something to be gained by always setting
the hand brake on a car?"

The trainee can easily guess the answer to this question. He doesn't
really have to know anything about the subject. The question requires
only a "yes" or "no" answer, so he would have a 50-50 chance of getting
the answer to beginwith. There is another cue word in the question which
suggests that "yes" is the correct response. This word is "always."
With just a bit of simple reasoning, I have made 100% on this essay ques-
tion!

Review the four points on frame 14 again before making your next answer
election.

(from Frame 14) 20

YOUR ANSWER: The following question would make the best essay ques-
tion: "Discuss the electrical system in a car."

How much time do you have to grade this test? (You have quite an in-
volved question here!) What specific points do you want discussed? What
value can you assign to the parts since you have not designated the parts
to the trainee? Do you think that this kind of essay question is really fair
to the trainee?

Make sure that the essay questions you write require only one main idea
in answer and that the parts to the question, if any, are clearly outlined
and assigned a specific value.

Look again at the four points for writing an essay question listed on frame
14. Take care to select the question that most nearly satisfies each of
these points.



(from Frame 17) 21

YOUR ANSWER: The following question is a listing question.

What is another word for "cat"? a. feline

b. canine

c. bovine

Perhaps you are confused because this question gives you a list of possi-
ble responses from which to choose, Let's look at a listing question and
compare it to the question above.

Example: List in proper order the days of the week according to
the calendar:

You must have memorized by the calendar each day of the week in order
to fill in the blanks provided. Do yon have blanks to be filled in when you
answer a question like the one We ate examining? Must you have memo-
rized the information? Do you have to write in your answer?

You probably recognize your error now. Look carefully at the examples
you are given before making your next answer selection. Return to frame
17.

616



(from Frame 26) 22

YOUR ANSWER: Mr. Bright can be sure that his passengers can do the
job that they were sent to do by giving them a written
test

Written tests cannot tell you what a trainee can do. They can tell you only
what he knows. A woman may be able to tell you how to change a tire on
a car, but this does not mean that she ::an do it herself. She may not have
the physical strength for the job.

Both knowledge and skill are necessary to do a job well. Written and oral
questioning tests the understanding of information. Another type of test
is necessary to evaluate the trainee's ability to do the job.

With this reminder, return to frame 26 and make the correct response .

(from Frame 29) 23

YOUR ANSWER: After testing has been completed, the instructor must
continue to the next lesson.

The trainee is not yet ready to continue to the next lesson. He has been
operating under a strictly supervised situation. He has not yet had the
opportunity to work on his own without someone to watch every move.
Now that you are sure that he can perform the skill well, he needs the
chance to practice his new-found skill and get it well-fixed in his mind
before going on to a new skill. We will discuss the teaching principle be-
hind this reasoning in the next frame.

Look again at the information in frame 29 before making your next answer
selection.
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(from Frame 18) 24

YOUR ANSWER: The following objective question is a matching question:

What is another word for "cat"? a. feline

b. canine

c. bovine

A matching question is similar in some respects to the type of question
above. There are some decided differences, however. The objective
question we are examining asks a question and then gives you a number of
possible answers from which to choose. Tests with matching questions
have two columns. One column contains statements on certain informa-
tion. The other column consists of words or phrases that apply to these
statements. Look at the example below:

1. Evaluation

2. Decide objectives

3. Application

4. Lesson plans

5. Preparation

6. Job breakdown

7. Presentation

GQ ON TO THE NEXT PAGE

A. The instructor must complete
these before he begins to
teach.

B. The first stage of lesson
planning--decide upon the
subject.

C. The second stage of lesson
planning--limiting the sub-
ject to one or more goals.

D. The first step of the
"Four-Step Method."

E. The second step of the
"Four-Step Method."

F. The third step of the
"Four-Step Method."

G. The fourth step of the
"Four-Step Method."



(frame 24 continued)

The information in this test should look fa miliar! The object of this
matching test is to match the numbered words to the proper statement in
the opposite column. If you would like to take this little test to see how
well you recall the information, cover the small block at the bottom left -.
hand corner of this frame with your hand. Using a scratch sheet of paper,
letter down the left side A, B, C, D, E, F, and G. Next to each letter,
place the number of the word or phrase which applies to the statement.
As soon as you have completed the:test, you may check your answers by
looking at the block which you have covered at the hnttom of the frame.
This type of objective test is similar to the questions in this program only
because you have a number of possible answers from which to choose.
There is only one possible answer for each statement, however, and you
must associate the answers with the statements yourself.

You are certainly on the right track, and, with this reminder, you should
be able to make the correct response now. Return to frame 18

ANSWERS TO MATCHING TEST

A. 4
B. 6
C. 2
D. 5
E. '7

F. 3
G. 1



(from Frame 29) 25

YOUR ANSWER: After testing has been completed, the instructor must
gradually taper off instruction.

Good! You have remembered that the instructor's task has not yet ended.
He must give the trainee a chance to use the skill that he has perfected.
You are sure at this point that the trainee can perform the skill to the
best of his ability and is able to work on his own. You still check with
him and make yourself available to him in case he should need help.

Why do you allow practice of the skill after testing has been completed?
Why not continue to the next lesson? Teaching principles of repetition
and reinforcement apply here. In addition to these familiar teaching prin-
ciples, we can add the principle of feedback. Feedback is the positive or
negative results that a learner receives upon attempt to perform. If the
learner has success (positive results) with his performance, his learning
of the skill is reinforced (made stronger). You have assured in your
testing of the trainee that he will receive positive feedback from his per-
formance of the skill. You want to make sure that his learning of the
skill is permanently ingrained in his memory. This is why you allow the
trainee to gradually work on his own after evaluation of his progress has
been completed.

What is the new principle that you apply in the Evaluation Step?

FRAME NO.

repetition 28

reinforcement 32

feedback 34

522



(from Frame 18) 26

YOUR ANSWER: The following objective question is a multiple-choice
question:

What is another word for "cat"? a. feline

b. canine

c. bovine

Very good! Because each question includes three or more possible
answers, this kind of objective test is called multiple (many) choice. We
ask you multiple-choice questions in this lesson to determine if you are
ready to go on to a new teaching point.

The last type of test that we will discuss is the most important for the
vocational instructor. You are able to test the trainee's knowledge of a
skill and the information which he must have to perform correctly, but
there is no test for the trainee's ability with the skill except his actual
performance of this skill under your close observation.

Planning the performance test is the most important part of your job. Be-
low are listed some points that will help you to measure accurately the
learner's skill:

1. Decide exactly what you are going to testsafety, speed, ability
to plan work, accuracy, etc.

2. List the operation in the job or the steps in the operation that
the trainee will be expected to perform and assign a score to
each part.

3. Prepare written directions for each trainee to follow as he per-
forms the skill.

4. List and make available to each trainee all the tools, equipment,
specifications, and pla:,s the learner will need to perform the
operation.

5. Prepare a scoring sheet to use while giving the performance
test.

GO ON TO THE NEXT PAGE

623



(frame 26 continued)

Careful preparation insures that the test is given fairly and accurately in
a minimum of time.

As you administer the test, question the trainee, just as you did in the
other steps of instruction (WHY, HOW, WHEN, WHERE, WHICH, AND
WHAT ), to make sure that he understands the reasoning behind his per -
formanc e.

How can Mr. Bright be sure that his passengers can do the job that they
were sent to do?

FRAME NO.

By giving them a written test 22

By giving them a performance test 29

By evaluating their progress 30



(from Frame 18) 27

YOUR ANSWER: The following objective question is an identification ques-
tion:

What is another word for "cat"?

Now look.at this example:

a. feline

b. canine

c. bovine

1.

2.

3.

4.

This is an identification question. The arrows point to parts that are to
be identified in the blanks to the left of the diagram. It is really nothing
like the objective question we are examining, is it?

Return now to frame 14) and compare the question that you were asked to
the examples of objective questions on the previous frame.

(from Frame 25) 28

YOUR ANSWER: The new principle that you apply in the Evaluation Step
:13 repetition.

The principle of repetition is applied in the Evaluation Step, but it is not
a new principle. You applied this principle in the Application Step when
you allowed the trainee to begin gradually to perform the skill following
your instruction.

Look back at the information in frame 25 to discover the new teaching
principle that you apply in the Evaluation Step.

4525



(from Frame 26) 29

YOUR ANSWER: Mr. Bright can be sure that his passengers can do the
job that they were sent to do by giving them a perfor-
mance test.

Correct! A performance test tells you if your trainees have acquired the
skills you have been teaching them. It is your only means of finding out
if they can do the job.

Your teaching job is not over when you have completed your testing. Even
though you are sure the trainee can perform the skill, you don't suddenly
put him to work without supervision. `When you assign him a job, check
with him periodically to make sure that hP has not run into difficulty.
Continue to ask questions and to correct errors if he makes them. En-
courage him to ask for help if he needs it.

Reduce the amount of supervision with each succeeding job. Gradual re-
lease helps you to determine when he is ready to work on his own and
it gives the trainee confidence in his own ability.

After testing has been completed, what must the instructor do?

Continue to the next
lesson

Gradually taper off
instruction

FRAME NO.

23

25

Review the lesson 31



(from Frame 26) 30

YOUR ANSWER: Mr. Bright can be sure that his passengers can do the
job that they were sent to do by evaluating their prog-
ress.

We cannot say that this answer is incorrect. It is simply not the best re-
sponse of those from which you were given to choose. This is the general
term that we use when we discuss determining the degree of the trainee's
advancement toward the objectives thkt you have set. This includes an
evaluation of the trainee's knowledge and skill gains as well as his de-
velopment of the proper attitudes. In order to answer the question pre-
cisely, you need to decide which of these three Mr. Bright wishes to
evaluate.

Think through this information as you re-read the question on frame 26.
Then select the best answer choice for this question.

(from Frame 29) 31

YOUR ANSWER: After testing has been completed, the instructor must.
review the lesson.

The purpose of review is to help the trainee get all of the information from
one lesson gathered together into a meaningful whole. The logical time
for -review is before evaluation takes place. Review refreshes the memory
and makes a total picture out of all the parts that have been presented
from ciay to day. I am being fair to you, for instance, in giving you a
short review before questioning you on the material that you have covered.

When testing has been completed the trainee is supposed to be proficient
at the skill. Review would hardly be appropriate at that point.

Study the information in frame 29 carefully before making another answer
selection.
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(from Frame 25) 32

YOUR ANSWER: The new principle that you apply in the Evaluation Step
is reinforcement.

The principle of reinforcement plays an important part in the Evaluation
Step. The results of your testing serve as a reinforcement to his learning.
Reinforcement is not a new principle for you, though. You used the re-
inforcement principle in the Application Step by praising your trainee's
efforts at performance and giving him a chance to experience the skill for
himself.

The new principle of learning that you are looking for is closely related
to reinforcement. Have you ever expected a letter or word on a job for a
period of time? Just the desire to know the results was about to kill you.
The information that you finally received was feedback. If it was good
news, the feedback was positive and you were reinforced. This is essen-
tially what happens to the trainee. He has worked for a good while at
learning a particular skill. When he finally sees the results of his learn-
ing (feedback), his learning is reinforced.

This should have clarified the problem for you. You should be able to re-
turn to frame 25 and make the correct response.

(from Frame 34) 33

What is the purpose of evaluation?
FRAME NO.

to learn if the trainee has
accomplished the objectives

35and to discover if you have
taught successfully

to discover what the trainee
knows and what he is able to 37
do

to enable the instructor to
assign a numerical grade to
the trainee's progress

39



(from Frame 25) 34

YOUR ANSWER: The new principle that you apply in the Evaluation Step
is feedback.

Excellent! This first word is at the same time feedback and reinforce-
ment. How? The word "excellent" told you how well you answered the
question. Because you have answered well, you will be more likely to re-
member the principle of feedback; therefore, your learning of that prin-
ciple was reinforced.

Here is another bit of feedback for you: You have just completed the
Evaluation Step of the "Four-Step Method of Instruction." Before you go
to your first question, let's briefly summarize the information in this
lesson.

CONTINUE TO THE NEXT PAGE
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(frame 34 continued)

THE EVALUATION STEP

I. Test the trainee to determine if he has reached the objectives.
A. Select the method of testing.

I. Oral questioning is used to test mastery of related information.
2. Essay tests tend to emphasize writing ability.

a. Questions should be brief containing only one idea.
b. Points should be assigned to each part of the required

answer.
c. Essay questions can test for ideas that other tests cannot.

3. Objective tests are short answer forms.
a. Parts are easy to take and easy to grade.
b. If well-written, objective tests give an accurate measure

of the trainee's understanding.
4. Performance test examines trainee's skill.

a. Careful planning is necessary in order to carry out this
test accurately and successfully.

b. This test must be used to examine all skill lessons.
B. A good test has the following qualities:

1. It is an accurate measure of the trainee's understanding or
skill.

2. The questions are direct, clear, and complete.
I+ is easy to give, easy to take, and easy to correct and score.
Questions are valued fairly and accurately.

II. Put 1.,:ainee on his own.

A. Refer the trainee to someone for help if needed.

B. Check him frequently.

C. Contin .q to question performance when needed.
D. Taper off instruction.
Principles which apply to the Evaluation Step.
A. Repetition
B. Reinforcement
C. Feedback

After reviewing to your satisfaction, go on to your first question by turn-
ing to frame 33.



(from Frame 33) 35

YOUR ANSWER: The purpose of evaluation is to learn if the trainee has
accomplished the objectives and to discover if you have
taught successfully.

Excellent! When you wrote your objectives during the planning stages of
instruction, you asked, yourself, "What must the trainee be able to do?
What must he know? What must his attitude be in order to be successful
at his trade?" The answers to these questions formed your objectives.
Evaluation should be conducted to determine if you and your trainees
reached the objectives satisfactorily. Your evaluation, then, will answer
the questions, "What can the trainee do? What does he know? What is
his attitude?"

You may proceed to the next question now. GO ON to frame 36.

(from Frame 35) 36

On which of the four kinds of tests will you find questions like those in
this course?

FRAME NO.

oral 38

essay 40

objective 42

performance 44



t

(from Frame 33) 37

YOUR ANSWER: The purpose of evaluation is to discover what the trainee
knows and what he is able to do.

You are on the right track, but your answer is not complete. The instruc-
tor must also evaluate the trainee's attitude to discover if the attitude he
has toward his trade will aid or hinder his success. The instructor must
determine if the trainee's attitude has changed since the beginning of the
lesson and to what degree it has eh -aged. Just as important as trainee
evaluation is the instructor's elf-evaluation, Each instructor must ask
himself, "How well have I tatight? What should I do differently the next
time I teach this lesson?"

Take time to study each response before making your next selection. Re-
turn to frame 33.

(from Frame 36) 38

YOUR ANSWER: The test I en taking is an oral test.

Another word for oral is "spoken." Of course you understand your mis-
take now. You are not being asked questions aloud, are you? You are
choosing selections from giveil possibilities.

Think before you answer.
response.

Return flow to frame 36 and make the correct



(from Frame 33) 39

YOUR ANSWER: The purpose of evaluation is to enable the instructor to
assign a numerical grade to the trainee's progress.

We would certainly mislead you to try to convince you that this is not part
of the evaluation of a trainee. You must not allow this to become the pur-
pose of evaluation, however. You are not instructing the trainees so
that they can make a grade on a test. You are trying to help them learn a
trade. Your evaluation should be designed to see how well they have
learned this trade, not what score they can make on the tests you give
them. Tests are only one indication of trainee success, and their accu-
racy as a measuring stick depends upon how good your tests are. You
cannot even design a test without knowing what you wish to test. "What
does the trainee know? What can he do? What is his attitude?" The
answers to these questions will tell you how well your trainees learned,
and just as important, how well you have taught.

Return now to frame 33 and make the correct response.

(from Frame 36) 40

YOUR ANSWER: The kind of test I am taking is an essay test.

Let's refresh your memory. Essay questions require the learner to
answer in several sentences by writing in a composition style. You are
not writing an answer, are you? You are merely selecting an answer
from a group of possible responses.

See if you can select the proper response now. Turn back to frame 36.
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(from Frame 43) 41

Which of the following groups lists correctly the procedure the instructor
must follow in conducting the evaluation step?

Test the trainee to determine how well
he can perform the skill. Allow him
to work on his own. Help him find a
job.

Gradually taper off instruction. Choose
oral, objective, and/or essay questions
to test related information. Give a per-
formance test to determine trainee's
skill.

Choose oral, objective, and/or essay
questions to test related information.
Give a performance test to determine
trainee's skill. Gradually taper off
instruction.

FRAME NO.

46

48

50

(from Frame 36 42

YOUR ANSWER: The kind of test I am taking is an objective test.

Good! Anytime you are given multiple choice, matching, identification or
short answer questions, you are taking an objective test. This kind of
test is usually a good indication of the trainee's mastery of related in-
formation and can be easily and accurately graded.

Continue to the next question, please, by turning to frame 45.



(from Frame 45) 43

YOUR ANSWER: The following question would appear on an essay test:
"When two different size gears mesh, what is the speed
of the smaller gear?"

Very good! You recognized the fact that this question requires more than
a word or a letter as a response, so it could not be an objective test.
This question has to do with related information and not skill itself; there-
fore, it could not be a performance test. This question requires several
sentences in order to reply satisfactorily. It must be an essay question,
then.

You are doing well! Continue to your last question by turning to frame 41.

(from Frame 36) 44

YOUR ANSWER: The test I am taking is a performance test.

A performance test is given by having the learner perform a job or opera-
tion under the observation of the instructor. If you were taking a per-
formance test for this lesson, someone would come to your classroom
and watch you actually teach a class.

Try again to select the correct response. Return to frame 36.
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(from Frame 42) 45

On which kind of test would the following question appear: When two
different size gears mesh, what is the speed of the smaller gear?"

FRAME NO.

essay 43

objective 47

performance 49

(from Frame 41) 46

YOUR ANSWER: The following group lists correctly the procedure the
instructor must follow in conducting the evaluation step:

Test the trainee to determine how well he can
perform the skill.
Allow him to work on his own.
Help him find a job.

Look at your answer choice more closely. First of all, do you test solely
to determine the trainee's skill? What about the trainee's knowledge of
information he needs to perform the skill? Secondly, do you put him on
his own after testing? How do you know that he won't make the same mis-
take he did while you were testing him? The last sentence in this answer
choice assumes that the trainee has completed the entire course. Eval-
uation takes place during and at the end of each lesson, as well.

Considering the questions asked above, return to frame 41 and apply them
to each of the two remaining choices before making another selection.
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(from Frame 45) 47

YOUR ANSWER: The following question would appear on an objective test:
"When two different size-gears mesh, what is the speed
of the smaller gear?"

Objective tests are written so that they can be answered with a letter, a
single word, or a number. Do you think that this question could be answer-
ed in any of these ways?

You probably realize your mistake now. Return to frame 45 and make the
correct choice.

(from Frame 41) 48

YOUR ANSWER: The following group lists correctly the procedure the in-
structor must follow in conducting the Evaluation Step:

Gradually taper off instruction.
Choose oral, objective, and/or essay questions
to test related information.
Give a performance test to determine trainee's
skill.

Like so many instructors, you think that teaching and learning end with
testing. The instructor's tests should point out weak spots in his teaching
and the trainee's learning that should be corrected before the trainee is
allowed to go on to another lesson. This is why the instructor puts the
trainee on his own gradually after the testing is completed. By the time
the trainee is able to work by himself, he is completely capable. Even
then, however, he may need to ask you questions, and you should allow
him this time.

With this reminder, you may return to frame 41 and select the correct re-
sponse.
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(from Frame 45) 49

YOUR ANSWER: The following question would appear on a performance
test: "When two different size gears mesh, what is the
speed of the smaller gear?"

If you think for a moment, you will realize that this question askS for
knowledge of related information and has nothing to do with actual perfor-
mance of the skill. Performance tests are given to determine what the
trainee can do: related information tests help determine what the trainee
knows.

Weigh your choices carefully before making another selection. Return to
frame 45.

(from Frame 41) 50

YOUR ANSWER: The following group lists correctly the procedure the in-
structor must follow in conducting the evaluation step:

Choose oral, objective, and/or essay questions
to test related information.
Give a performance test to determine trainee's
skill.
Gradually taper off instruction.

Excellent! It is hard for many instructors to see why the trainee must be
gradually released to work on his ovmn after he has been tested. They think
that the tests end all instruction. It is important that the trainee learn to
work on his own gradually. He must feel that he can correct errors made
on his tests and come to you for help if he needs it.

You have now completed this series of lessons on the "Four-Step Method
of Instruction." We hope Unit you have enjoyed taking this programmed
series as much as we have enjoyed preparing it for you, and we wish you
much success with your teaching career.
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FOR:MC-7-7)

The :,-.:,7nonenal advance science and the application of scientific knowledge
through design and engineering to the processes of production and management
have combined with other primary developments in recent decades to completely
transform our economic world. In such fields as agriculture, manufacturing,
mining, public utilities and transportation, these developments have increased
the productive power of the individual worker many times. The controls of
mechanical power, improved technology on the part of workers, and the expanding
use of capital and credit have combined to bring us a greatly increased standard
of living. The automobile, television, electronic computer, plastics, rockets,
frozen foods, and efficient and comfortable homes are familiar examples of our
inventive and productive capacities.

Changes have occurred so rapidly that our schools have experienced difficulty
in assisting youth in keeping abreast of current developments. While all phases
of education may contribute to this orientation and preparation, it is believed
that industrial arts has as its particular function a practical and an active
approach to the problem. It capitalizes on man's na:ural interest and desire
to be productive, to build things. It introduces him, to and acquaints him with
many phases of his environment which can best be presented through direct
experiences and discussions of the social and technical problems involved. The
industrial arts laboratory provides an excellent opportunity for our young
people to gain an insight into modern industry and to relate their observations
to the content taught in other school subjects and to themselves--their interests
aptitudes, needs, and abilities. It provides an excellent approach to career
decision making.

The industrial arts course outlined in this bulletin is for use primarily in
grades eight or nine. It is intended as a flexible course which can be adapted
to conditions found in industrial arts laboratories throughout the state. It
is also intended, however, that it serve as a guide to the teacher and to the
administrator who may be concerned with the content and nature of an introductory
industrial arts course.

The content of this bulletin is sufficient for a year's course for these
important grades and is broad enough to meet the needs of a wide range of
abilities, experiences, and interests of young people. It should be a
prerequisite for any senior high school industrial arts course because of its
comprehensive offering. It may be used as an elective course by those students
who can find time for only one technical course.

iii
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STATEMENT OF EDUCATIONAL PHILOSOPHY

Educational Philosophy for School System

The educational needs of a people stem from the society in which they live.
But it becomes the problem of every society to induct the younger members of
the society into their culture. A culture, according to some authorities, is
the fabric of ideas, ideals, beliefs, skills, tools, methods of thinking,
values and customs to which members of a society are introduced. Since the
school is one of the chief agencies through which members of a society can be
inducted into group ways of thinking and acting, it becomes the task of
curriculum designers to set up experiences through which these objectives can
be realized.

The task of curriculum building is a joint responsibility of the society and
of the school. The chief function of the school is to develop boys and girls
to the limit of their abilities so they may become happy, useful and successful
citizens. A curriculum, to be sound, must meet the needs of each student. In
order to contribute to the physical, mental and moral health of the child and
to provide experiences through which the child can gain an adequate set of
tools in terms of information and skills, the school must develop in the child
desirable attitudes, ideals, beliefs and values--reflections of the society in
which he lives.

Since the task of the school is to provide these experi=mces, it follows that
the objectives should be expressed in terms of qualities and competencies
desire in citizens of our democracy. These objectives may be listed as

1. Self-realization
2. Human relationships
3. Economic efficiency
4. Civic responsibility

The society (from which the educational needs of a people stem) must be aware
of the fact that the needs of youth change with the nature of the society of
which they are a part. In short, the philosophy of the school of years ago
would not be the same as a present day philosophy. We are living in a changing
world and becoming more and more technological through the advancement of
science and technology. Thus, it should be with these changes in mind that we
plan an educational program for the young of our culture.

Basic Philosophy of Industrial Arts

Industry and its technology have had and will continue to have, an overwhelming
impact on society. Industrial ingenuity has brought change through new tools,
materials, methods and developments. Automatic production, scientific management,
engineering research and the changing occupational pattern with its requirements
for continuous retraining are evidence of a new way of American life brought
about by industry and its technology.

Industrial arts is the study of industry and its technology; their origins and
development; their organizations, structure and interrelationship; their tools,
materials, processes, products, and occupations involved in converting raw
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545



materials into useful products; their related social, economic, and cultural
problems and benefits. It involves the student in creating, experimenting,
inventing, designing, constructing and operating with industrial materials,
processes and products. Industrial arts, as a study of technology, is a
discipline deserving the same recognition as science, history, languages andthe like.

Industrial arts is not vocational education nor it manual training or manualarts. While tools and materials are prominent in industrial arts, the develop-
ment of tool skills and the building of projects are not the purpose of this
program. Actually, the industrial arts reflected herein parallels industry in
its process of evolution and change.

Industrial arts is designed specifically to help prepare individuals to -eet
the requirements of our technological culture. As an integral part of the
total program of education it provides unique opportunities for students to
obtain representative industrial-technological experiences. These experiences
require the application of mathematics, science, language arts and other school
subjects. Industrial arts assists in the discovery and development of personal
aptitudes, interests, creative technical abilities, self-reliance, sound
judgement and resourcefulness through problem solving and self expression in
an environment related to industry. Problems involve the students in developing
ideas from their inception, through the necessary research, planning, designing,
modifying, evaluating, communicating, managing, laying out, cutting, shaping,
forming, assembling, finishing, testing and evaluating phases. Through these
experiences and through close working association with classmates and teachers,
the objectives of the course are attained.

Industrial arts brings about changes in the learner that involve the man-made,
physical world. They are brought about through relevant activities which assist
the learner in discovering and developing

1. A knowledge of how man satisfies his material needs by changing raw
material into useful products through an organized and systemized complex
termed industry.

2. An insight and understanding of industry and its technology and the impact
they have on the culture.

3. Interests and capabilities in careers related to the total complex of
industry and its technology.

4. The ability to apply the concreteness of tools, materials and processes to
the solution of technical problems involving the application of science,
mathematics, mechanics and inventiveness.

Introduction To Manufacturing

Manufacturing is a term often used in describing the activities by which man
makes useful things from natural resources. Manufacturing takes an idea and
raw materials or natural resources and makes something useful by subtracting,
forming, adding and finishing. Also utilized are labor, management and capital
for machines and buildings in the manufacturing industry.

This course in manufacturing is organized for the purpose of providing boys
and girls with an opportunity to acquire some basic understanding of (1) industry,
its organization, its tools, its materials, its processes, its occupations, its
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products, its problems, its benefits and its technology; (2) themselves in
the areas of ability, aptitude, interests and career maturity; (3) the relation-
ship between knowledge gained about industry and the knowledge of themselves;
and (4) the usefulness of their relationship to industry in making educational
and-career plans for the future.

It should be noted at this point that as the course is being taught, it will
be necessary for the students to be given instructions as to the operation of
machinery and manipulation of tools. The teacher should add to the lesson
plans those areas that will be of benefit for operating machine tools and other
tools and hardware of industry.

The general objectives of this course are to develop in the student

1. Insight and understandings of the manufacturing industries and their
technology in our cult,./re.

2. Interests and capabilities in manufacturing with emphasis oa men, materials,
processes and mechanisms.

3. Knowledge and understanding of the development and application of
manufacturing technology in the United States.

4. Proper attitudes of good human relations through cooperative activities
and the need for continual good relationships in all areas of life.

5. The ability to use tools, materials and processes to solve technical
problems involving the application of science, mathematics and inventive-
ness.

6. Understanding of the opportunities and requirements in the manufacturing
industries as they relate to career development.

7. Technical, recreational, cultural and occupational interests and attitudes.
8. The abilities to choose and use industrial products wisely.
9. Technological and social growth and awareness through representative

industrial experiences.
10. The ability to explore industry and the American industrial culture in

terms of the organization, raw materials, processes and operations,
products and occupations.

11. An understanding of education as a means of achieving both short and long
range goals.

12. The ability to analyze the knowledge learned about industry and discover
areas where more knowledge about self is needed to better prepare for the
future.

Lesson Plans and Outlines

The following lessons, one through 21, are organized and arranged in a logical
teaching order. However, this order is not the only one. The effective
teacher will find it opportune and expedient to reorganize and rework the
lessons as the needs an0 interests of hio students dictate. These 21 lessons
do reflect the nature of the course and its content. All students should have
some knowledge of each lesson.

Many of the lessons simply outline the content to be dealt with.. The intention
is that the teacher will draw from this material that which fits the nature,
interests and abilities of his students. Furthermore, some of the lessons
provide more depth and detail than some students can cope with. Again, the
intention is that this material will provide for the maximum range of student
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abilities. Each teacher will need to exercise his good judgement in knowing
what to present and how to present it.

These lessons help the student to plan intelligently, and they give him an
overview of the operations, processes, materials and knowledge that are
essential to most activities associated with a study of manufacturing. Much
that is taught in these lessons will need to be repeated on an individual
basis, especially for the less able student. For the superior student, however,
progress may be at his own rate. These lessons are intended to be of most
benefit to the average and superior student. Do not permit the slow student
to establish the pace and standard for your class.

Each lesson has assignments associated with it. After each lesson is presented,
the students should, individually or in small groups, immediately attempt o
apply thr: lesson to one or more of the problems identified in the assignments.
Some assignments will require several weeks to complete. The better students
will quickly complete some assignments. These students should be helped
individually or in a small group to proceed with the assignment and study
materials of the next lesson. Do not make this group wait for the slow student.

When 15% - 25% of the class has completed an assignment, present the next
lesson. In like manner proceed with each of the lessons. Insist that the
studentE take notes and that they use their notes. Place as much of the
responsibility for learning upon the student as possible.

Lessons should be adapted to the class. You may proceed to a logical stopping
point in a lesson and assign the students a related problem, or you might so
schedule a lesson that you reach a logical stopping point at the end of a class
period. Do not attempt to present all of these lessons before providing some
type of student activity.

You will find that lessons one, two and three follow one another quite naturally.
Then, lessons four through 13 should be presented in more-or-less rapid order,
as the students need this information to successfully proceed with their assign-
ments. The remaining lessons will need to be introduced as their need becomes
evident. Frequently, it will be found expedient to present only a portion of
a lesson to satisfy an immediate need of the class or a group of students.

viii
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ORIENTATION

Note to Instructor

Lesson 1

Career development is one important objective of this course and is a joint
effort of industrial arts and guidance. The counselor and the industrial arts
teacher should present a "united front" to students in explaining the long
range aims. A good start at the beginning of Lhe year is of prime importance
in teaching industrial arts. As many lasting impressions are made at the
first class meeting, try to insure the most favorable student impressions.
Have your lab in perfect order, your instructional materials ready and your
enthusiasm in high gear.

Students, at the beginning of a new experience, are usually eager and excited
about the things they are to learn. Gettir.g each student involved in activity
as soon as possible will help to develop his interests in the subject. For
these reasons, mass production of a product is desirable during the first week
students are in the class. The instructor should have all the ,lecessary
materials, tools, jigs and fixtures for the product and all the machines that
are to be used, checked thoroughly. Being well organized will play a great
part the success of this first production.

Counselor Interaction

Administer a standard interest inventory and questionnaire before any
instruction begins so the total effect of the course on the students' growth
may be evaluated later.

Objectives

The students will be able to
1. Explain the nature and purpose of industrial arts.
2. Participate in the experience of producing a useful product.
3. Work safely and cooperatively.
4. Begin the process of decision-making for self-attainment.
5. Describe the counseling services that are designed to aid them in

decision-making and educational and occupational. planning.

Time Required One week

Instructional Aids

1. Film #1483 - "Working Safely In The Shop" (See Appendix)
2. Safety posters
3. Prototype of product

1
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4. All necessary jigs, fixtures and tools for product.
5. Instruction sheets for operations in product production.
6. Material sheets
7. Route sheets
8. Drawings of product

Introduction

In order to manufacture a product, materials, manpower, and machines must be
present. Natural resources cannot be increased and human energy is limited
to a certain degree. Only the tools and machines can be changed. When using
the tools and machines in the industrial arts laboratory to mass produce a
product, it is necessary to make devices called jigs and fixtures to help the
machines perform better and more safely. The use of jigs and fixtures is one
of the techniques used to produce parts that are the same size and shape.
This concept of interchangeable parts aids in the assembling of the many items
produced in industry. In order to meet the needs anG desires of society,
industry must find ways to supply them. Bicylces, ball gloves, skates,
fishing rods, and model cars are all products of industry that employ the
ideas and techniques we will study in this course.

Subject Matter Outline

1. Orientation
a. Explain the nature and purpose of the course as follows. The study

of manufacturing gives boys and girls an opportunity to acquire some
basic understandings of the tools, materials, processes, products,
opportunities, and working conditions in the world of work.

b. Discuss course objectives. Brainstorm for other ideas.

Counselor Interaction

The activities and subject matter presented in the course may be used by the
student as a basic for a comparison of his own interests, abilities, and
knowledge with what will be required of him in the world of work. The know-
ledge the student acquires should be interpreted for him in the light of how
he sees himself in relation to this environment.

Explain the significance of this course for each individual in the areas of
decision-making, career choice and maturity and educational planning.

Explain and discuss the data gathering devices and how the results may be of
use to the student in learning and understanding more about himself.

Administer the "Survey of Occupational Maturity," the "Personal Data
Questionnaire" and the appropriate interest survey. One of the following
interest surveys may be appropriate for the reading level of your students:
(a) Kuder GenerAl Interest Survey, Form E, (b) What I Like To Do -- A
Survey of Children's Interests (c) Ohio Vocational Interest Survey. (This
survey must be computer scored by the company.)
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c. Classroom Formalities
(1) Pass out textbcoks and identify references
(2) Collect the following on a data card: name, address, phone

number, parent or guardian, occupation of parent or guardians,
age, grade, hobbies, future career, work experiences, experiences
with tools and materials.

(3) Student materials and obligations
(a) Notebook
(b) Pencils
(c) Ruler
(d) Supply fee
(e) etc.

(4) Tour shop. Explain shop procedures.
(5) Evaluation

(a) Objective tests
(b) Special problems
(c) Observation

d. Safety program
(1) Home
(2) School
(3) Industry
(4) Around tools and machines

(a) Color codes
(b) Safety zones
(c) Safety rules and habits

(Ask students to make up safety slogans and posters)

Counselor Interaction

Work with the Industrial Arts teacher to reinforce the importance of safety
and safety consciousness in all areas of. life.

2. Preview of Manufacturing
a. Prepare all the necessary tools, jigs, fixtures, etc., for the

production of a simple, but useful product. Set up the equipment and
make a trial run before the first day of class. Insure that all
machines are so guarded that it is virtually impossible for student
injury. The product should require a limited number of operations
(8-12) and none of the operations should involve hand skills beyond
sanding or possibly brushing on a coat of finish. Quick drying, oil-wax
or thin pigmented finishes that permit dipping the article are
preferable. The class should be able to complete the production in
one day, two at the most. The purposes of this activity are to satisfy
the students interest in making and possessing something and to create
interest and curiosity for the instruction to follow.

b. Organize for production. Using the data collected from the students,
"hire" three or four as foremen and the remainder as operatives for a



mass production activity. Train the foremen so they my Lrain their
classmates in an operation or two. Preferably, do th'..t.; outside
classtime.

c. When the production is completed, brainstorm for ideas on the
usefulness, construction, economy, demand, and possible improvement
of the product.

Counselor Interaction

The following questions may be discussed with the class after their first
mass production experience
1. What did this experience teach you about yourself?
2. What specific job or task performed did you feel was most meaningful to

you?
3. What, if any, particular activity allowed you to do something you found

you really liked to do, and what did you find you didn't like to do?

Summary questions

1. After being involved in the actual production of a simple product,
students should be stimulated to ask questions that will lead to the
more thorough study of manufacturing to follow.

2. How does industry meet the demands of society?
3. How important is safety at home, school and in industry?
4. How important is it for a company to be well organized?



Lesson 2

MANUFACTURING ORGANIZATION

All the activities in an enterprise of more than elemental size require
organization. Organization is a problem of management that is exceedingly
vital and often complex in substantial industrial operations. Individuals
and groups are members of a team, that, to be effective, requires coordinated
planning, assignment of responsibilities, direction and control. An under-
standing of these principles that apply to organization in general and to the
interrelationship designed to coordinate and control the various activities
is the purpose of this lesson.

An organization is a systematically grouped body of individuals assembled for
the accomplishment of some objective. In industry this entails the appropriate
grouping of individuals into operating units. The assignment of authority and
responsibility to each, and the defining of relationships between these units,
to obtain coordination and control of action-steps is known as "the process of
organization." An efficient organization performs as a coordinated whole and
moves toward the objectives for which it was designed..

Organizations of some sort have always existed among groups of people engaged
in a common objective. In the simplest form, there is no more "structure"
than that of boss or leader with one ley:A of subordinates. As needs arise,
the boss assigns tasks to subordinates and directs their efforts. Stable
divisions of responsibility or systemized grouping of individuals may hardly
exist. It is when demand for stability and specialization develops and when
personnel relationships become more complex that systematized organization
structure necessarily follows.

Line organization constitutes the structure of the simplest industrial
enterprise. It is the backbone of larger organizations at any stage of
development. The line comprises those individuals, groups, and supervising
executives concerned with the primary objectives of the enterprise: A staff
unit of an organization is one established to assist the line or any other
part of the organization by performing advisory, service, coordination or
control functions which are necessary to the primary responsibility of the
assisted unit. An organization chart is used to show these structural
functions of an organization.

A study of career information will define the descriptions and qualifications
of many of the jobs that are included in the organizational structure of an
enterprise. Students are given the opportunity to project themselves into
the world of work; thus enabling them to perform an analysis of the self in
respect to their own interests and abilities.

Elements of Industrial Decision Making

The actual process of managing may be described as a simple three step
procedure--establish objectives, direct the attainment of objectives and
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measure the results. These three steps must be followed to perform any task,
whether it be the building of a spacecraft or asking a girl for a date.

Establishing objectives could be divided into four elements--gather informa-
tion, synthesize information, plan and decide. The first element, gqcher
information, goes on more or less informally all the time as we talk to
people, read reports, mail, newspapers and magazines. It occurs more formally
when a person seeks to collect all available information on a given problem
with which he is concerned. This step is essential before any intelligent
action can take place.

The second element is to synthesize information which means to combine or put
together the pieces of information. The information available on any given
situation is seldom complete. A person must take the bits and pieces he has
and form them into as complete a picture as possible. This picture can then
be used as the basis for taking action.

Element three consists of planning. After the information has been gathered
and synthesized, the various possible courses of action by which the goals
may be reached are determined.

Deciding is the element which results in the selection of the course of action
which seems to offer the best chance for meeting the objective. If the first
three elements have been thorough, the decision may be easily reached.

These four elements are used to establish the objective. They accomplish the
first step of the managing process and are used to determine what to do and
when to do it.

The second step of managing, direct the attainment of objectives, has four
elements that must be performed to accomplish the objective. The first
element is to organize. This consists of determiaing the methods of assigning
facilities and people to accomplish the established objective. The person may
seek help with this element from his associates or an outside consultant, but
is basically responsible to organize the activity or project so that the
objectives which he has established are accomplished through the efforts
of the people he directs. At this point, he decides who is to do each phase
of the necessary work.

The next element is to communicate.. The person tells other individuals or
groups ,:;.at they are to do. He explains the objectives and describes the
organization for their accomplishment. He makes sure that everyone understands
the duties and responsibilities he has been assigned.

The third element is "motivate," which means to stimulate an interest. This
is the point where the why of what is to be done is explained. A considerable
understanding of people is needed to perform this element skillfully. If the
reasons are presented in terms which are understandable and with which the
worker can identify, the success of the project usually results.

The next element is to direct. guide, or counsel. This is the how of doing
the work. It consists of aiding progress through giving suggestions, orders,
or additional data, or by teaching how the objectives can be accomplished.

6
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These four elements are concerned with getting the work done. They are the
second step of the three-step decision-making process and comprise the active
part of decision making. They result in carrying out the objectives
established during step one. Their effectiveness is greatly dependent upon
the skill with which the elements in step one were handled.

The third step of managing is to measure, evaluate and control. It is
necessary for a person to be able to determine the effectiveness with which
his plans are being carried out. Evaluation takes place throughout the active
phase of decision-making as well as when the project has been completed. The
person finds out, for example, what hindrance to progress is developing by
information communicated to hi, by his group. This information, acting on a
sort of feed-back principle, shows where alternations to plans may be necessary.
At the end of the project, the final results obtained are compared with those
anticipated. This often provides new information and the starting point for
another decision-making cycle.

The element of developing people is one of the important obligations of
decision making which can be best described by the use of industrial examples.
The manager must get his results through others. It follows that if these
others are adequately qualified through proper development, the results he
will obtain will be better than would otherwise be the case. But in addition
to this short-range goal, the manager has responsibility for the continued
functioning of the work which he directs, whether he is on hand to manage it
or not. The lives of many people--employees, customers, and in many cases,
the public at large--are vitally affected by the continued successful
functioning of each component of the business.

The manager has an obligation implied by his very position to do what he can
to insure continuity of operation. This means that he must encourage the
development of those who will in due time succeed him. This should be a
continuing process, something that he does at all times as he contacts his
people. This element exerts its influence on the total decision making cycle.

The final element is promote innovation. This in some ways is the most
important of all. The manager must be the steady force behind innovation. If

he wants the company to progress, he must never permit himself or his people
to become satisfied with things as they are, whether it be products, methods
and processes, markets, or the use of the company's capital. He must always
strive to stimulate his people to seek better ways of doing their assigned
tasks. The constant search for innovation should influence every phase of
the decision-making cycle.

Note to Instructor

The purpose of this unit is to assi3t the students in developing a better
understanding of the principles of orRanization used in our "free enterprise
system." The importance of organization in industry can be better illustrated
by having the students form their on company within the industrial arts class.
Information on starting an enterprise, company structure, types of enterprises,
and occupations within any particular enterprise will be included in this unit
lesson plan.
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Ob'ectives

The students will be able to
1. Discuss the importance of organization to the industrial world.
2. Discuss the process involved in mass production.
3. Prepare an historical review of the need for mass production in our

society.
4. Evaluate the three most popular forms of organiz-7tion.

5. Determine the form of organization that will be used in formation of
their enterprise.

6. Construct an organization chart to be used in their company.
7. Describe the duties and functions of the positions on their organization

chart.

8. Investigate the reasons underlying the establI.Lement of companies.

9. Visit industry to learn more about industrial methods, techniques and
products of production.

10. Discuss industrial organization and management from a logical approach.

11. Discuss career information with their parents, teachers and friends.

12. Research a career and give the job description and qualifications for
that career,

13. Evaluate job requirements in the light of their own interests and
abilities.

14. Make better career choices in relation to their own self-appraisal.

Time Required One to two weeks.

Instructional Aids

1. Films
a. "Productivity - Key to America's Economic Growth"
b. "To Reach the Dawn"
c. "World of Henry Ford, The"
d. "Modern Corporation"
e. "Going Places"
f. "Eddie Incorporated"
g. "Help Yourself to Ownership"
h. "Small Business, U.S.A."
i. "Competition and Big Business" #4861
j. "How to Investigate Vocations" #1-00576
k. "How to Keep a Job" #1-00578

2. Filmstrips
a. "Preparing for the Jobs of the 70's" #D-213
b. "Preparing for the World of Work" #D-188

3. Occupational Information Materials
a. Occupational Outlook Handbook
b. Occupational
c. Life-Career Game
d. Widening Occupational Roles Kit, Grades 6-9 #5-2200

4. References
a. Manufacturin: Organization and Management, by Amrine
b. Manufacturing Management, by Irvin
c. General Industry, by Lindbeck and Lathrob
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5. Transparencies, slides, charts of company organization.

Introduction

There are 11 elements of decision-making or managing that should be recognized.
The first nine are used, usually, in the order in which they are listed to
carry out the three-step decision-making process. The other two affect the
quality and continuity of the managing work done within the area of the
manager. The 11 elements of managing may be listed as follows

Subject Matter Outline

1. Elements of Decision-Making or Managing
a. Established objectives

(1) Gather information
(2) Synthesize information
(3) Plan
(4) Decide

b. Direct attainment of objectives
(1) Organize
(2) Communicate
(3) Motivate
(4) Direct, guide or counsel

c.. Measure results
(1) Measure, evaluate and control
(2) Develop people
(3) Promote innovation

Student Activities
1. Using the 11 elements of decision making, explain how decisions were

reached in the project that was completed the first week of school.

2. Explain how a company would reach a decision concerning a product.
3. Explain how the 11 elements could be used for getting

(a) A weekly allowance or an increase in a weekly allowance.
(b) A date with a girl.
(c) A change in school procedures.
(d) Other.

4. Explain the reasons for a manufacturing company organizing.

2. Manufacturing Organization
a. Discuss organizing for production
b. Discuss industrial organization
c. Discuss and evaluate operations involved in introductory mass-

produced product.
d. Compare the mass-production method to the individual method of

producing a product.
e. Identify some of the advantages and disadvantages of the mass-

production technique of manufacturing a product.
f. Use the comparison of the advantages and disadvantages of the mass-

production method as a basis for deciding the type of company to form
in the industrial arts class.

g. Visit an industry employing mass-production techniques.



(Show film #1 after students have discussed the above and then review
the topics. Discussions should be led in the direction of having the
students decide to form an enterprise. If the class has as many as 20
students consider forming two companies to provide competition and more
opportunity for student involvement in responsible roles. When
additional help is needed, one company may hire students from the other
company.)

3. Starting an Enterprise
a. Bae,.c. considerations

(1) Need (public)
(2) Profit
(3) Personal needs

b. Methods of financing
(1) Stocks
(2) Personal monies
(3) Borrowing
(4) Others

Student Activities
1. Compile a list of consumer needs that will influence the formation

of a company to supply those needs.
2. Discuss new products that will be needed in the future.
3. Discuss which methods of production may be used in the industrial

arts class.
4. Research and discuss the ways in which an enterprise may be formed.
5. Consider the need and profit concepts when making the decision to

form a company.
6. Explain how big industries utilize the concepts of need and profit.
7, Reinforce the idea of forming a company to facilitate manufacturing

a product.

4. Types of Enterprises (Show one of the films d, e, f, g or h and discuss.)
a. Sole proprietorship
b. General partnership
c. Corporation

Student Activities
1. Make an evaluation of the advantages of the corporate form of

organizing over the proprietorship or partnership in relationship
to the intended use in the classroom.

2. Investigate the requirements for incorporating.
3. Decide on a name for the company.
4. Analyze the needs of the company and decide on how to finance the

company. Refer to unit on finance,

(Have materials prepared that will assist the students in deciding upon
a type of company structure. Some students might be interested in
studying company organization forms in more detail. Allow for individual
differences.)



5 Organizational Structure of the Enterprise (Show film i and discuss.)
a. Managerial

(1) Stockholciers

(2) Board of Directors
(3) President

b. Line organization (Illustrate)
c. Line and staff organization (Illustrate) (Compave several companies)
d. Students form a company

(1) Decide whether company officers will be elected by the class
or appointed by the instructor.

(2) Write up requirements for the various positions to be
included in the organizational structure of the company.

(3) Use the democratic process in deciding who will hold office
in the company.

(4) Prepare an organizational chart for the company.
(5) Include all the line jobs that will be necessary in the

company on the organizational chart.
(6) Decide on the staff positions that will be necessary to assist

the line in accomplishing its objectives.
(7) Select several industrial company structures to use as models

for setting up the company in the industrial arts class.

6. Occupational Information
a. Job descriptions

(1) Occupational Outlook Handbook
(2) Dictionary of Occupational Titles

b. Classified sections of newspapers
(1) Categories of jobs
(2) Descriptive information

c. Employment offices
(1) Federal
(2) State
(3) Local
(4) Private

Student Activities
1. Interview students for jobs in their company. Permit students to

play roles. (See personnel administration section)
2. Write up a job description for positions in their company.
3. Use the classified sections of local newspapers to get ideas about

how to write job descriptions.
4. Determine what descriptive information is included in the classified

sections of the newspapers.
5. Identify coding systems used by newspapers in classifying jobs.
6. Show and discuss contents of films 10 and 11 and the filmstrips.

(The counselor will normally assist more in this area than in any other
section in this unit. Most activities will be centered around occupational
information and the techniques used in presenting this type of information
will be left up to the counselor.)
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Counselor Interaction

1. Plan group guidance sessions with students and introduce them to the
Junior Guidance Booklet.

2. Assist students in the proper use of the Occupational Outlook Handbook
and the D. 0. T.

3. Introduce students to the Life-Career Game.
4. Develop career activities centered around the Occupational Roles Kit

(WORK).
5. Prepare occupational profile folders on each student.
6. Introduce, show and review films El and 11.
7. Introduce student, to contents of filmstrips a and b. Invite them to

view the filmstrips at their leisure.

Surmnary

This unit prepares students to understand the principles of manufacturing
organization that exist in the United States today, and many of the change
that have occurred since its introduction. The comparison of the processes
in mass-production and those used in the individual method of production
should be of great assistance to the class in deciding to form an enterprise
to fully investigate and implement the principles of industrial organization
and the mass-production techniques used in industry.

The study of organizational structure of companies should bring about a
clearer understanding of the many problems industries face today in their
never ending fight for existence, and the development of more effifient methods
of producing the goods and services demanded by our present society. Under-
standing the careers that are associated with the various companies should
aid the students in forming and staffing their industrial arts enterprise for
production.

Summary Questions

1. Name some advantages of mass-production.
2. How has mass-production helped industry to better meet the needs of our

society?
3. What are the three major types of company organizations?
4. Which of the three types of organization is governed by law?
5. What is the basic unit of any industrial enterprise in relation to its

objectives?
6. What are some of the advantages of the line and staff organisational

structure?
7. Why is it important to study the requirements for entering various

occupations?
8. Should students discuss occupational information with their parents?
9. Would the study of occupations help you in making a vocational decision?

10. Could you successfully pass an interview for a job in industry after
having studied this section on occupational information?

12



Lesson 3

RESEARCH AND DEVELOPMENT

Research and development has as its objective the creation and refinement of
new ideas in products and, in some cases, production methods. Research and
development are not product design, and should not be thought synonomous.
Product design follows research and development in the sequence of the
manufacturing process. The people in research and development work directly
toward long range product improvement through creative effort.

Although constantly engaged in research, personnel do not work just within
themselves. They aro always in contact with personnel from related departments.
For example, sales people supply such information as customer preferences and
needs, suggested innovations in the product, and stability of new or improved
products suggested by research and development.

Before the ideas of research and development can be put into effect, they must
be approved by top line executives of the company.

The ultimate objectives of research and development are to

1. Improve existing products,
2. Develop new products, processes and uses
3. Perform fundamental research for the advancement of industry

The objectives of research and development do not extend to the manufacturing
of the product itself. Once the design has been created and approved, the
product becomes the responsibility of production management.

Research, in past years, has been reserved exclusively for the work of certain
universities and certain foundations and institutions. Today, a lot of the
research has moved to the industrial concern. Companies are spending millions
of dollars to get ideas and saleable products in advance of their competitors.
In essence, research is a careful, critical investigation that seeks to extend
and discover new knowledge. Usually, research is classified as (1) basic or
pure, and (2) applied or practical.

Basic or fundwlental research is a studious inquiry conducted to understand the
basic phenomena of nature. One of its primary aims is to broaden our knowledge
base with little or no concern for the use which will be made of the new
knowledge. The fact that one concept, generated from basic research effort,
can give rise to a large number of products through the evolutionary process
of applied and developmental research makes it the hub of manufacture.

The endeavor to extend understanding of basic phenomenon, determine its
practical significance and develop useful applications is called applied
research. In applied research, which precedes product development, one of the
common principal goals is the generation of a prototype product. The principal
effort of applied research is directed toward understanding the basic phenomenon
being investigated in order to obtain sufficient engineering information for
use in'the design of a prototype.
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Applied research is intermediate between the discovery of the basic phenomenon
and the generation of a final product. In many cases the applied research
effort is done by organizations which do not discover the idea or ideas on
which their applied research is based. Therefore, these groups are able to
produce saleable products and results with a much high probability of financial
reward.

Development typically occurs chronologically after fundamental and applied
research are complete. When an idea has been discovered and refined, then
development carries it through to the point of actual design engineering, where
the final blueprints and specifications are made, or directed to production
itself. It is intere-ring to note that development is the most expensive phase
of research and deve nt, and ia not entered into until the company is sure
the idea is sound and .s approved its production. Development work includes
the preparation of models, the establishment of pilot plant operations, and
the try-outs of the product with selectee consumer groups. The cost lines of
development come from the use of expensive equipment, and the setting-up of
pilot plants.

New product development and product improvement design is the development of
new and improved products so they best achieve stated performance requirements.
These areas are responsible for planning and even producing a prototype so the
designs, specifications, and other requirements may be met.

In the planning of a product the development department :mist be aware of the
many decisions that must be made. They must determine the size, shape, and
finish. They must be aware of the best material to use while including thoughts
on costs to consumer and producer. Tests must be made to solve many of these
questions. Different types of models and prototypes must be constructed to
show different designs and techniques to give tangible evidence of the varia-
tions of the problem.

This department also designs new and improved manufacturing systems, operations,
and facilities so that the best stated technical performance requirements are
achieved.

reappraisal and redesign of products with respect to materials, appearance
costs and quality is termed product re-development.

Note to Instructor

This lesson is provided as an introduction to the areas, functions, and concepts
of research and development as they apply to the manufacturing enterprise. The
lesson will also deal with the categories of research and how they are employed
to benefit industry in developing a product.

Ob actives

The students will be able to
1. Discuss research and development as it is used in industry.
2. Use problem solving techniques in the sclution of his daily problems.
3. State some of the principles used in research to investigate and experiment

with a new product or to improve upon a product.
4. Differentiate between product and market research.
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Time Required Three to five days for instruction; three to five weeks for the
student activities

Instructional Aids

1. Films
a. "Research and Development"
b. "Scientific Method"
c. "Industrial Research - Key to Progress"
d. "Photography at Work"
e. "Jobs in Atomic Energy"
f. "Scientific Method it. Action"
g. "Of Men and Machines"

2. Filmstrips
a. "Moment of Discovery"
b. "Why Research"
c. "There Is a Lot of Reason to Research"

3. Models of some product (product drawings and plan sheets)
4. Charts

a. Chemistry of Petroleum Refining
b. This is Oil Refining; Oil for Energy - The Story of Manufsti,ring -

Shell Oil Company
c. How Basic Tools Created Civilization - Do All Company
d. Mechanical Drawing Wall Chart

5. Some Products of Industry
6. References

a. Bross, Irwin, D. .7. Design For Decision New York: The Macmillan
Company, 1965.

b. Haws and Schaefer, ManufacturingIDThe School Shcm, Chicago, Illinois:
American Technical Society, 1966

c. Dictionary
d. Research and Development Function, by American Management Association
e. What It Is, What It Does, U. S. Atomic Energy Commission
f. Lindbeck and Lathrop, General Industry

7. Bulletin board displays of stories, pictures and news reflecting research
and its importance in industry

8. Trtiili.lparencies illustrating
a. How management develops an idea
b. Functions of R & D
c. Market research
d. Designers sketch possible solutions, evaluate them and make prototype

drawings
e. Prototype is built on the final solution
f. Prototype is tested and final corrections are made
p. Final model is inspected and passed

Ditail and assembly drawings are made for production

Introduction

Research involves the preliminary investigation which leads to the conception
of the product or to the solution of the more difficult problems in a product's

.development. Research obtains the facts and develops the principles on which
subsequent decisions are based.
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Research may be either basic or applied--two types are distinguished by their
objectives. Research that is basic (pure or fundamental) aims to discover new
far and principles in scree field. Its primary object is advancement of
knowledge. It constitutes a scientific effort which is not aimed directly at
some particular type product or procedure. Often the direction it takes cannot
be anticipated.

From basic research has come many of the great developments of our age.
Research into the properties of the atom came along before the atomic bomb was
conceived. The discovery of the light-sensitive cell in the 1880's was an
essential factor leading to today's electronics. Many plastic materials were
discovered by researchers who had no conception of their practical uses. The
initiator may think of basic research as the endeavor of abstract scientists
devoted to explorations in many fields beyond the realm of practically.
Industrial engineers recognize it as the seed from which future industry grows.

Applied research (intensive or practical) aims directly at some product, process
or practical problem. It includes market analysis, comprehensive investigation
of competitor's product; studies of patent situations, past experiences,
processes, materials, matters affecting the course of product development and
efforts to relate the findings of science or basic research to practical
applications.

Applied research of some sort is a practical activity for the average industry.
Many large companies, including General Motors, General Electric, Westinghouse,
DuPont, Eastman Kodak and American Telephone and Telegraph, conduct both basic
and applied research and obtain additional assistance from outside agencies.

The process of converting an invention or product conception into final form is
usually known as development. Developmental research involves the creation of
methods, tools and processes to produce a product.

Research and development, a relatively new corporate function, is the pacemaker
of industries today. R & D probes every conceivable field and method, critically
examining the old and new techniques in processes and in the designs and
functional structure of products and always reaching into new areas of the
unknown.

Counselor Interaction

1. Engage the student in experiences both individual and group wherein he
will be able to assess personal development, i.e., experimentation,
evaluation, communication, and decision-making.

2. Ask the student to appraise his interests, aptitudes, and abilities as a
result of using the methods of research as they relate to his preferred
occupational choices.

3. Illustrate and discuss how the methods of research or problem-solving
techniques may be applied in the solution of the students everyday problems.

4. Provide experiences relating to research and development to help the stu-
dent discover and exhibit some aspects of creativity. This creative
ability may be shown by developing an idea and producing a product to
illustrate the idea.
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5. Ask the student to conduct a scientific inquiry by investigating and
exploring various scientific accomplishments and scientific occupations.

Subject Matter Outline

1. Kinds of Research
a. Basic research (pure or fundamental)

(1) Obtains new knowledge without reference to specific use
(2) Discovers new facts and principles in some field
(3) Aims directly at some particular type of product or procedure
(4) Designs and conducts experiments
(5) Interprets results of experiments

b. Applied research (practical or intensive)
(1) Aims directly at some product, process or practical problem
(2) Makes useful results of basic research including

(a) Market analysis
(b) Comprehensive investigation of competitors' products
(c) Studies patent situations, past experiences, processes,

materials, and other matters affecting the course of product
development

(3) Redesigns and conducts experiments
(4) Interprets results of experiments made by basic research

Counselor Interaction

1. Prepare questions to ask a research person from industry or a science
teacher on how pure and applied research are used in industry.

2. Review, show and discuss films 4 or b.

2. Development
a. New product development and product improvement

(1) Design new and impreYe existing products
(2) Develop experimentaI models - prototypes
(3) Prepare functional designs and inspections
(4) Conduct engineering experiments

b. Advanced development
(1) Improve products
(2) Demonstrates potentially valuable applications of nature's laws

c. Product redelnpment for cost reduction (Show film g)
(1) Reappv les and redesigns products with respect to

(a) Ma. anal
(b) Appearance
(c) Performance and manufacturing requirements to reduce cost

and improve quality
(2) Conducts engineering experiments
(3) Develops experimental models (if needed)
(4) Revises designs and specifications
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Counselor Interactions

1. Plan a field 1 some industry or industries to observe', and study

present and fb '.rk of research workers.

2. Have students eN, _ate, interpret, and communicate results of product
designed or redesigned.

3 Utilize the service of a customer service director or commercial education
teacher to give customer's appraisal of product developed.

4. brochure: The Technicians and Tomorrow, No. 21

5. Pamphlat: Market Research and Management, No. 7

3. Applications of R & D
a. Functions (Review, show and discuss film c or d)

(1) Ilvestigate, search for a better way
(2) Discover or develop new or improved products and processes
(3) Provide specialized technical support for products in the current

line and for existing processes
(4) Furnish information on technological changes affecting sale of

current product or influencing introduction of: r!ew products
(5) Establish quality test methods ane ,)rocedures

b. Methods
(1) Product research

(a) The preliminary investigation which leads to the conception
of the product

(b) The solution of the more difficult problems in a product's
development

(c) The obtaining of facts and development of principles on
which the subsequent decisions are based

(2) Market research
(a) Studies market conditions
(b) Studies custooers' demands
G74 Reacts to selling practices
(d) Studies competitors' activities
(a) Employs scientific methods of sampling opinion and analyzes

results

Counselor Interaction

1. Conduct one or more interviews with persons in research and development
and relate information to individuals occupational choice.

2. Make a job survey in community dealing with research. List name of
jobs, servicei renead, qualifications, working conditions, etc.
Read Junior Ocalzeional Briefs dealing with jobs relative to ideas,

things. Discuss those concerning research and

4. (..'s.ze into a msearch team and, under the direction of a science
teacher, carry out an experience to solve a research problem..

5. View and discuss films 5 and 6 as they relate to research.
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Student Activities

1. Have each student write a short paper showing why industries conduct
research.

2. Let students make an investigation of products in the school, home, or
community showing systematic and unbiased research.

3. Have students write about ways in which industries use product research
and market rese,-_rch and give advantages of each.

4. Have student or team of students plan and make sketches for a product to
be produced in class. (This will create a need for instruction in
sketching. See Lesson 5.)

5. Have student or team of students conduct an experiment and investigate the
best materials suitable for the product. (This will create a need for
instruction in materials. See Lesson 7.)

6. Have student or team of students make a detail drawing of the product
sketches after all information has been analyzed and finalized. (This
will create a need for instruction in drafting. See Lesson 5.)

7. Have student or team of students to write a brief report on all decisions
made about product that was selected.

8. Have student or team of students to list some ways to be used in making
a market analysis.

9. Have development group devise a product to meet the needs of a problem.
10. Make a list of improvements that may be made to the product.
11. Have students make prototypes to show their ideas to assist in production.
12. Let students experiment with the processes to determine the best one for

the product.
13. Students may set up experimental process to see how it runs.
14. Students may evaluate product in terms of purpose, appearance and customer

cost.
15. Students may revise design and specification if necessary.
16. Students may evaluate processes in terms of quality of job and producer

cost,
17. may revise new models to show new ideas that may he used.

Summary

1. Research is scientific investigation including
a, Preliminary il:estigation leading to concept of a product
b. Obtaining the facts and developing the principles
c. May be pure or applied
d. Exploring nature scientifically for the purpose of increasing knowledge

of the u..iverse.
2. Developme4t

a. Converts an invention or product conception into final form
b. Involves the creation of methods and tools to produce a product
c. Develops a prototype, not ready for actual production processes
d. Recreates and refines the prototype and build production systems so

that it can be manufactured in an efficient, economical, and rapid
manner

3. Functions
a. Involves the formation of conclz:ion and the use of facts
b. Searches for better ways of .:wing things and for new knowledge

. c. Examines many facts in order to cast new light on a complicated
phenomenon
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Evaluation

1. Applied or practical research aims
a. at some product, process or practical problem
b. to discover new facts and principles in some field
c. at advancement of knowledge
d. none of the above

2. Research may be either basic or applied.
3. Newly discovered facts and principles of nature are

a. guaranteed protection by court action
b. not patentable
c. can be protected under appropriate conditions
d. kept a secret

4. What are the two classes of research? Cite one example of each.
The two classes of research are basic and applied.
The discovery of the light-sensitive cell i 1880 was an essential
factor leading to today's electronics. (bimulc research) Market
analysis (applied research)

5. Cite three roles of research which contribute to company growth
a. Search for new knowledge
b. Search for knowledge relating to specific problem
c. Application of knowledge to the aesign of new product and processes

6. Basic research aims
a. at some product, process, or practical problem
b. to discover new facts and rinci les in some field
c. at market analysis
d. at comprehensive investigation of competition

7. What is research?
Research is carefully oriented and organized investigation which
seeks to extend current knowledge through the analytical and
experimental discovery and use of new facts.

8. Research involves the preliminary investigation which leads to the solution
of the more difficult problems in a product's development.

T F 9. Research obtains the facts and develops the principles on which subsequent
decisions are based.

Teacher Notes

It is apparent that every good research organization must have certain elements
if it is to survive

1. The organization must have creative, intelligent, and versatile researchers.
2. It must have an administration, environment, and tools for the implementation

of creative ideas into reality.
3. It must operate in a climate which permits the organization to explore the

prodActs of its creative research and development men.
4. It must make use of market surveys and information to assure that the

results of its efforts are worthwhile from a need and/or financial stand-
point.

The ideal research and development organization, therefore, comprises men,
environm'.t and opportunities. These three components comprise almost any
organization.
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!Decial Note

As student activities are assigned during this lesson, it will become evident
that instruction is sketching, drafting, materials, the use of tools and
machines and the like ill be necessary. Consequently, the next several lessons
are presented here wiin the intention that they will be adapted to the needs of
the class and the individual student. These lessons are intended to present the
knowledge necessary for the student to proceed with his assignments. The content
of these lessons will have to be reviewed several times duri :g the course - with
individual students and with groups of students. The content of these 10 lessons
should require about .tree weeks for presentation.

21
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DESIGN

Note to Instructor

Lesson 4

Poor design is far too common in industrial arts. This lesson is only an
introduction to design. The teaching approach here is through use of the
industrial product with which the student is already familiar, a product which
is the result of the efforts of many: the industrial designer, the engineer,
the technician, the craftsman, the serviceman and, to an extent, the consumer.
The scope of these occupations and of the associated processes and problems is
the subject matter of industrial arts.

This lesson should help the student to realize that the industrial product is
the result of teamwork. Furthermore, it shol_d make him aware of the need for
knowledge of tools, materials and processes.

Objectives

The students will be able to
1. Recognize a problem which involves analysis, tools, materials, and

processes in its solution.
2. Perform a task in an orderly, logical and efficient manner,
3, Recognize and apply the elements of good design.

Time Required Three to five days

Instructional Aids

1. Films #4679, "Seven Guideposts to Good Design," Georgia Department of
Education, Film Libraries

2. Text and reference books
3. Chalkboard and necessary accessories
4. Models of furniture, autos, airplanes, rockets, birdhouse, etc.
5. Products of industry--appliances, furniture, toys, tools, etc.
6. Charts

a. Haw Basic Tools Created Civilization (Do All Co., Des Plaines, Ill.)
b. Automotive Progress (General Motors Corp.)

7. Tools and materials
a. Rule
b. Pencil
c. Paper (8 1/2 x 11 mimeo or ditto)

Introduction

Almost every industrial product passes through several phases before it reaches
the consumer. Generally, the product originated as a more or less nebulous
idea in the mind of a person who visualized it as the solution or answer to
some discovered need or problem. This person we might refer to as an inventor,
scientist, engineer, designer, mechanic, crafteman or maybe even a dreamer,
like you or me. The important thing is that someonct recognized a problem or a
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need for a better way of doing something, a way of making man's work or life
easier or more pleasant.

After the recognition of -2.-ae problem, as many ideas as possible were investigated,
explored, tested a exiArimented with until the best possible solution to the
problem was found, This best solution, ,,,as then developed in terms of its function,
the tools, materials and processes avr,i,lable, an' then produced for public
consumption. The clothes you veer, the food yt,o. buy, the buildings in which you
study, the place which you play or live, the automobiles, busses, airplanes,
and rockets yr-11 see about you have all been developed through this process.

In this course we &Ilan study this process as it is applied to the products Qf
industry. Furthermore, we shall provide you ,ith an opportunity to apply this
process to one or more problems, activities, or projects during this year.

We will move slowly at first because there are many things in this area of
work about which you know little. You will find, however, that there is much
need and opportirity for you to apply the mathematics, science, English, and
social studies concepts that you have already acquad. You will even find an
opportunity for new applications of this knowledge and you will certainly learn
some things in these areas for the first time.

Subject Matter Outline*

1. Every industrial product must be designed and engineered.

2. Designinc, is a process. (List on chalkboard. Student should copy in
noteboo
a. D, a the problem exactly. (What is to be done?)
b. ConsAier the limitatio7s concerning the problem. (Must fit in an

auto, must rest on a table, must be light in weight, must be portable,
must be expendable.)

c. Study other solutions if they exist. (Lock at solutions to similar
problems, study references, make inquiries. Keep notes.)

d. Make many sketches of best possible solutions.
e. Criticize, ask others to evaluate solutions in terms of

(1) Its success in satisfying the requirements of the problem- -its
function.

(2) Appropriateness of its materials.
(3) Its adaptability to available processes.

f. Revise on basis of "e".
g. Make a model of best solution.
h. Criticize as in "e" and make revisions.
i. Make a full size model if practicable.
j. Make working drawings.
k. Produce the article.
1. Evaluate the finished article F- in "e".
m. Make cornx :Indationa for further improvement.

* New words and terms are underlined. Explain them and write on chalkboard.
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3. The industrial designer applies this process_to every product he works
with. This film will illustrate the design process just as you have noted
it. See if you can identify each step as the film proceeds.

(Present film "Seven Guideposts to Good Design. ")

(After the viewing ask students to recall the parts of the film that
illustrated Cie steps of the design process.)

(Ask students to descrfue the design process as it would apply to the
designing of a new type of moon rocket, a jet propelled bicycle, a ladder
without rungs, a means of reducing traffic congestion in the city, a
sc ,00l athletic field, a community recreation center, etc..)

(Ask students to name the various occupations involved in the design of a
product.)

4. Good design has several characteristics. (List on chalkboard)
a. Functional - useful, serves purpose well
b. Durablc - Long lasting, but not unnecessarily so
c. Economi_al - materials not too heavy or costly
d. Materials used honestly - suitable and appropriate, retain identity
e. Logical construction - appropriate to function, durability, economy

and materials
f. Beauty - beauty is built in when form and shape reflect function

(form follows function)
g. - has individuality; make it reflect your personality

5. _actors (List on chalkboard)
a. Function - determines form
b, Proportions - must be good
c. Balance - symmetrical (formal), occult (informal)
d. Emphasis - center of interest
e. Unity - oneness of design, eye flows easily
f. Rhythm - repeating lines, curves, forms, colors
g. Harmony - all parts get along well together
h. Texture - surface conditions varied to add interest
i. Color - yellow, orange, red--warm; blue, green--cool; white, black,

silver, gold, grey--neutral

6. Technique of improving form of an abject (Illustrate on chalkboard)
a. PropozZimma

-(1) Subtle relationships of length to width
(2) Most interesting are 2 x 3, 2 x 5, 2 x 5, 5 x 8
(3) Best compared - -fill size drawings
(4) The 2111LA, circle and equilateral triangle are uninteresting

because the shape is easily analyzed by the eye. Use a
rectangle, 2111.212e or other well proportioned shape when possible.

(5) If function dictates the use of a square, circle, etc., use it.
(6) A mass should be either vertical or horizontal.

b. Division
(1) A mass may be divided into two or more major design units- -

horizontally or vertically.
(2) In two part vertical division, one part should be greater than

other (Note a freezer-refrigtator combination).
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(3) In two part horfzontal division, parts may be equal or one nay
be smaller. S77aller area must be so treated as to give a sense
of balance.

(4) In three part horizontal division
(a) All areas may be alit:
(b) Small area may be bet_;'' :n two e71.. size larger area7:.
(c) A large area nay be between two equal size smaller areas.

(1) Set ma or areas forward or backward.
(2) Set rails, panels, etc., back 1/16" - 1/8" rather than 1/4" -

1/2 ".

d. Outline enrichment
(1) Curves

(a) Compass
(b) Reverse
(c) Freehand - one direction
(d) Compound
(e) Change direction with fillets

e. Surface enrichment
(1) Not a substitute for good design
(2) Add color
(3) Add ornament

(Each of the above should be illustrac, on the chalkboard, in pictures of
industrial products and by examination of products. Students should colle-t
pictures of well-designed products and make a bulletin board display of them.)

7. The Industrial Designer
a. Primitive men were the first industrial designers when they tried to

improve their tools, living conditions, etc.
b. Occupation originated about 1927
c. Education - B. S. degree in industrial design
d. Preparation - as artist, craftsman and draftsman
e. Opportunities - demand is increasing. Some have own agency, some

work for an industry.
f. Earnings - small salary to start as assistant. Salary unlimited if

head of design agency.

Summary Questions

1. What are the steps of the design process?
2. Why is a logical procedure important?
3. What is good design? How can you recognize it? What is good taste?
4. What limitations does the designer work under?
5. What different types of workers are involved in the development of an

industrial product?
6. What does the industrial designer do?
7. What are some of the techniques by which the form of an object may be

improved?
8. What is meant by "function" of an object?
9. What effect has the annual changing of the design of the automobile had

In the industry? What is planned obsolesence?
10. In what way has the industrial designer added to our living comfort?
11. Why must the designer be familiar with materials and the processes by

which they are worked?



Assignment

1. Determine some problem about the school or he that could be solved by
applying the desig7 7rocess. Think of the basic problemnot of an
article to satisfy the situation. For example, suppose you realize the
need for better readthg light over a chair at home. This is a statement
of the problem. If your first answer for this problem is a lamp, you will
have ruled out any possibility of inventing or discovering a better solution
to the problem. Begin your solution by investigating all the possible ways
of producing light and all possible ways of providing it in the proper
location. Then consider tools, materials, process, etc., until you have
arrived at your own best solution to the problem. It may still be a larp,
but it should be of your own design.

2. Study your -ext.

Methods of Testing

1. Objective test
2. Evaluation and comparison of design of industrial products
3. Evaluation of evidence of student understanding of design

References

1. Van Doren, Industrial Design., McGraw Hill, New York, 1954.
2. Olson, D. W., Indus,ria1 Arts tJr the General Sho , Prentice Hall, Ilc.,

New York, 1955.
3. Feirer, Drawing and Planning for Industrial Arts, Chas. A. Bennett Co.,

Peoria, Ill., 1956.
4. Anderson, A Designer's Notebook, McKnight and McKnight, Bloomington,

Illinois, 1966.
5. Introduction to Creative Design, Prentice Hall, 1967.
6. Asimo'., Introduction toResign, Prentice Hall, 1962.
7. Shigley, Mechanical Engineering Design, McGraw-Hill, 1963.
8. Ruskin, Materials Consideration in Desip, Prentice Hall, 1967.
9. Greenwood, Mechanical Details for Product Design, McGraw-Hill, 1964.

10. Stephenson, Drawing for Product Planning, Bennett, 1970.
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SECURING A JOB (SECOND WEEK) 76

WEDNESDAY THURSDAY FRIDAY

Unit: Same

Topic: First Day on
the Job

Unit: Same

Topic: Policies and
Procedures and Safet
on the Job

Unit: Same

Topic: Code of
Ethics

You and Your Job, Senior Safety Series,
Succeeding in the
World of Work, Chap.4

Southwestern KO5

The Job You Want,

McGraw-Hill Calhoun
Co.
The Job You Want,

McKnight & McKnight
Pub. Company

The Job You Tlant,Gregg Dir7iicGraw-
Hill

Gregg/McGraw-Hill
Gregg/McGraw-Hill

Group discussion:
1. Punctuality
2. Appropriate dress
3. Duties and respon-
sibilities
4. Co-workers
5. Supervisors
6. Forms and reports

One group of student
do research on safet
rules. Another ask
various industrial
supervisors their
policies and proce-
dures; then both
groups report back
to class; discuss.

In groups draw up a
simple code of ethics
applicable to any
job.

Same
.

Have students:
1. Compile a list oy:
general safety rules

2. Compile a list of
general policies
(after discussion).

3. Make posters on
safety for classroom
bulletin board with
prize going to the
hest one.

7

Have each group read
their code of ethics
to the class. Com-
bine them to make one
code of ethics.
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ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP:

EVALUATION:



78 SHOPPING TECHNIQUES

MONDAY TUESDAY

CONTENT Unit: Shopping Tech
niques
Topic: Planned Use
of Money--Budgeting

Unit: Same

Topic: Shopping
Tips

.

SOURCE

Personal Money Man-

Same
agement, American
Bankers Association
You Pay For It,
Gregg/McGraw-Hill
How to Be a Better
Shopper, Sperry,
Hutchinson, & Co.,
1960

METHOD

Class discussion on
differences in "wants'
and "needs"(students
list theirs), and on
advantages of a bud-
get--(a)living within
income (b)important
things (c)looking
ahead(d)making choice-

In groups discuss
what to buy, what
quality, where to buy
when to buy, using
ads wisely, and plan-
ning ahead to cut
down on impulsive buy
ing. Present conclu-
sions to class.

ACTIVITIES

AND Each student will
make up a budget,
with teacher designa-
ting amount to be
used. Include sav-
ings, room, clothing,
insurance, food, and
extras.

Bring examples of ad-
vertisements to class
about specials. Also
bring examples of
"gimmick" advertising.

PROJECTS

4802



SHOPPING TECHNIQUES 79

WEDNESDAY THURSDAY FRIDAY

Unit: Same

Topic: The Shop-
ping Trip

Unit: Same

Topic: After the
Shopping Trip

Unit: Same

Topic: Taking a Shop-
ping Trip

The Label Tells the

Same
Same
Plans presented by
committee and approve
by the principal.

Story, Grocer Manu-
facturers of Ameri-
ca, Inc.
Hidden Values Series
Sears, Roebuck, and
Co.

Go over the reading Have group discuss
of labels, asking best method of check
questions of sales ing purchases,
clerks, comparing methods of arranging
prices, figuring thel them, and things that
amount spent, and could be wrong.
counting change.

Discuss plans, 5ive
students instructions,
permission slips to be
signed, and notes on
what to expect. Obtain
first-hand knowledge o;
a real shopping trip
and compare the differ
ent goods and stores.

Examples from news- Selected group of
paper ads given to students plan a field
students to figure trip. Draw up com-
with in learning plete plans to visit
to shop wisely. several types of
Labels brought to stores.
class for scrutiny
of information.

To complete unit,
group completing
arrangements for the
trip to be made on
Monday of the follow-
ing week.
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ON THE JOB WORK EXPERIENCE:

CLASSROOM OR LABORATORY SIMULA5,ION:

FOLLOW-UP:

EVALUATION:
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81 TAXES

MONDAY TUESDAY

CONTENT
Unit: Taxes Unit: Taxes

Topic: Individual Topic: Individual
Income Taxes Income Taxes

SOURCE

General Business For General Business For
Economic Understandinl Economic Understanding
by Crabbe, Debrun, &
Haines

Understanding Taxes

by Crabbe, Debrun, and
Haines

Understanding Taxes by
by Internal Revenue
Service

Internal Revenue Ser-
vice

METHODS

Lecture, discussion,
and workshop. Use
transparency of Form
1040.

Lecture, discussion,
and workshop. Stress
importance of using
the correct table and
column. Stress that an
incomplete return will
hold up the refund.

PROJECT

Prepare a bulletin
board display illus-
trating the variety
of Federal taxes.

Collect cartoons to
use in making trans-
parencies illustrating
such points as casualty
loss, contributions,
sick pay, etc.

ACTIVITIES
.

Complete Form 1040
line by line. Go
over the use of the
tax tables using dif-
ferent incomes for
practice.

Have students work
sample problems.



TAXES 82

WEDNESDAY THURSDAY FRIDAY

Unit: Taxes

Topic: Individual
Income Taxes

Unit: Taxes

Topic: Individual
Income Taxes

Unit: Taxes

Topic: Individual
Income Taxes

General Business For General Business For General Business For
Economic Understand- Economic Understand- Economic Understanding
ing by Crabbe, :ing by Crabbe, Debrun by Crabbe, Debrun, and

Haines

Understanding Taxes

Debrun, and Haines

Understandin Taxes

and Haines

Understanding Taxes
by Internal Revenue
Service

by Internal Revenue
Service

by Internal Revenue
Service

Lecture, discussion,
and workshop. Use
transparency of sche-
dule A.
DisCuss types of in-
come to be reported
on Form 1040

Lecture and workshop.
Stress the importance
of using correct
schedule. Discuss
various items that
may be deductible.

Lecture and workshop

Keep a notebook of
any newspaper items
about taxes publishe
during the filing
period.

Select two teams of
three "tax experts"
from the class. Let
the teams compete in
quiz-program fashion
using questions based
on the Teaching Taxes
unit.

Select "tax experts"
from the class to set
up a student assistancz
center to help student
Prepare their returns
during the filing
period.

Have students work
sample problems.

Quiz competition Have students work sam
ple problems.



ON THE JOB WORK EXPERIENCE :

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW -UP :

EVALUATION:
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84 TRAVEL SERVICES

IIONDAY TUESDAY

CONTENT

Unit- Travel Services

Tonic- rithods of
Travel

Unit: Same

Topic: Traveling by
Automobile

SOURCE

General Business, 7th
Sameedition by Crabbe,

Enterline, DeBrum,
Southwestern Pub. Co.

METHOD

Read chapter.
Lecture on methods
of travel changing:
buses, trains, air-
planes, private auto-
mobile, oce,nliners,
etc.

Use slides to show
road signs and over-
head projector to show
traffic laws of our
state and others. Dis-
cussion of budge::
needed for this type
of trip.

PROJECTS

Have students gather
information and ma-
terials from state
highway departments,
travel agencies, and
automobile clubs. At
the end of the unit,
they will each plan
a trip.

ACTIVITIES

Plan four business Word study:
trips in one month's road man
time. For each, use a accommodations
different mode of baggage
travel, including bus,re:ction distance
train, automobile, tourist and motel
and airplane. Have slowing distance
students suggest rea- destination
sons why different schedule
means of travel might expenses

he used.
4SC8
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WEDNESDAY_ THURSDAY FRIDAY

Unit: Same

Topic: Planning a
Trip by Train, Air-
plane, Bus, or Ship

Unit: Sere

Topic: Traveling on
Trains, Airplanes,
and Buses

Unit: Same

Tonic: Services for
Travelers

Same Same Same

Panel discussion by
personnelinvited pesonnel

of travel agencies.

Plan a 400-rile trip
for three days; give
means of travel,
accommodations, and
budget and time
needed.

Discuss American
European Plan, crave-
ler's checks, tipningi
redcaps, bellhops,
reservations, tyres
of accommodations,
etc.

Check students' pro-
gress on gathering
assigned materials.

Let each student pre-
sent the trip he has
planned to the class
from materials gather-
ed.

Put up a bulletin
board showing the
time zones in the
United States.
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ON THE JOB WORK EXPERIENCE :

CLASSROOM OR LABORATORY SIMULATION:

FOLLOW-UP :

EVALUATION:
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87 WHO NEEDS MATURITY?

MONDAY TUESDAY

CONTENT

Unit: Who Needs
Mat_ urity?
Topic:Knowing Yourself
1)Uho are vou?
2)Your personality
traits
3)Puilding walls bet-
ween or.ese'f & others

Unit: Same
Topic: You and Your
Family
1) Rights of te-onagers
and parents
2)Solving your differ-
ences

Maturity: Growing Up
Strong

SOURCE

Maturity: Growing Uo
Strong
CoEd :4agazine, Nov.,FM
Parents' Declaration
of Rights
Teenagers' Declaration
of Rights
Filmstrip--'Growing
Up"

METHOD

Have students look at
a classmate, then shut
his eyes & describe
classmate's clothing
to illustrate how much
we actually see. Dis-
cuss importance of all
our senses. Have stu-
dents list their per-
sonality traits(aood
and bad .

PROJECTS

ACTIVITIES

Show filmstrip "Grow-
ing Up" and discuss
parent-teenage prob-
lems and how these can
be resolved. Discuss
Parents' and Teenagers
Declarations of Rights

Have students begin
preparing skits on ma-
turity to present to
class or perhaps to
several combined clas-
ses.

Have students take a
survey of personality
traits people most
admire in others.
Have them make notes
on behavior, atti-
tudes, clothes, and
traits of those they
work with.

Have students observe
parents and their chil
dren together. Have
them make notes to
bring to class for
discussion.

,18:111_
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WEDNESDAY THURSDAY FRIDAY

Unit: Same
Topic: Keeping Your
Cool
1)Facing adversity
2)Consideration of
others

Unit: Same
Topic: Dare to be an
Individual
1)Individuality and
ridicule
2)Following "the
crowd"
3) Pride

Unit: Same
Topic: Apply Your
Knowledge
1)Making your own
decisions
2)Choosing a goal
3)Success is important

Maturity: Growing HE Maturity: Growing HE Maturity: Growing Up
Strong Strong Strong

Play--"Fight In the
Gym"'

Play--"A Matter of
Pride"

Record--"Personal Dev-
elopment"(interviews
with students con-
cerning important
changes in their
lives)

Role play situation
in which different
reactions are given
to "bugging." Have
students select best
solution to problem
and tell why.

Use play. Discuss:
Should you defend your
beliefs when everyone
opposes you? & How im-
portant is the crowd?
Have pupils answer let
ters from teenagers in
difficult situations
involving individualit,from
Sogaest work on own
4naesirabla traits._

Let pupils present TV
interview telling how
important success,
choosing a goal, & mak
ing own decisions is
to themiincluding how
unit has helped). Dis-
cuss response they got

employers, ousto-
mers, etc. as result o
working on bad traits.

Practice skit presen-
tations.Check progress on the

skits.
Have students decide
who will read skits.
Continue work on the
skits.

Review and discuss
the previous two days
of notes which the
students brought.

Guest speaker(counse-
tor, personnel mana-
ger, etc.) to talk
about how maturity is
important to a future
job and security.

Students plan and put
up a bulletin board
on "Maturity--Knowing
Yourself."
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PREFACE

The information in this manual is the accumulation of

unique ideas and materials used by select C.V.A.E. Coor-

dinators during the 1970-1971 school year in Georgia.

Approximately fif-h7coordinators were enrolled in an

internship fa. 0 until May, 1971 with the Division

of Vocational Education, University of Georgia. One

assignment during the internship required each coordinator

to prepare an individual project centered around some

aspect of their school, program, club, or personal develop-

ment.

During the summer of 1971 a screening committee met

at the University of Georgia and selected various forms,

checklists, guides, and other materials with potential

value for coordinators of C.V.A.E. programs of the future.

Because of the wealth of information available, it was

extremely difficult to select items for this manual; there-

fore, credit and sincere thanks is given to all coordina-

tors enrolled in the internship.

It is hoped that the sharing of these materials and

ideas will be of professional assistance to all C.V.A.E.

coordinators in our state.

We are indebted to the following individuals for con-

tributing their special efforts

Mrs. Revonda Williams
Graduate Assistant

Mrs. Virginia Karnas
Typist

Dr. H.R. Cheshire
Project Director
Division r. Vocational Ed.
University of Georgia
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ORAL PRESENTATION ON CVAE

This presentation can be adapted for use in talking
to parents, administrators, teachers, civic groups, etc.

I. That is CVAE ?

A. Letters stand for: Coordinated Vocational Academic
Education (will be explained in more detail later
in talk)

B. A "special" program designed to meet the needs
of the under-achiever or displaced youth

C. A co-op program where students go to school
approximately one-half of the school day and work
either out in the community for pay, or receive
simulated work experience in a vocational laboratory

D. A "flexible" program designed to meet the needs of
a large or a small community

II. How does CVAE work?

A. Explain "Coordinated.'

1. The Coordinator's job (briefly)
2. The community and the school working together
3. The CVAE class

B. Explain "Vocational."

1. Training for a vocation
2. Vocational class in school

C. Explain "Academic."

1. The "interlocking" process
2. Combining course objectives with student

objectives

D. Explain "Education."

1. New approach -
2. More relevant
3. Teach without

being taught
4. Make learning

E. Club

steer away from the traditional
and meaningful
students realizing they are

fun as well as meaningful

1. First time these students have participated
in a club - gives them a sense of involvement
and belonging
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2. Develops leadership abilities (by serving
as officers, committee chairmen, etc.).

3. Competition encourages them to work together
toward goals and also how to be good losers
as well as good winners.

4. Through club work they learn to work together
for the good of all.

S. Club activities give them ^h Fr Lu
together for "fun" activities as well as "work"
activities.

III. How can you help? (This section will have to be adapted
to the group you are talking with: parents, administra-
tors, teachers, civic 'group=:, etc. I am writing this
one for civic groups.)

A. Let them know that the community cares by giving
them a job.

B. After you give they- a job, be patient with them.
C. Have a definite tralnin5 plan worked out by you

and the coordinato=.
D. Encourage the student in every way that you can.



NINE-WEEK SPONSOR TRAINING REPORT

Coordinated Vocational Academic Education

3

studs. Name Supervisor's Name

Please enter in the appropriate column the numerical rating
which you believe the CVAE trainee deserves.

Numerical Code: 1. Unacceptable for job
2. Fair for job
3. Adequate for job
4. Acceptable for competitive situation
5. Excellent for competitive situation
N/A - Not applicable for any item not rating

at this time

Personal Skills
C-Lanliness
Gmnd Manner
Neatness in
G=ooming

Soc:-.1 Skills
iRelates wel
Relates wel
]Politeness

Wamt Skills
:Punctuality
ttendance

:adjustment
Willing to
7itiorks stead

u
works witho

Shows initi
Ability to
Care for eq
Cxmpletes t

wri
Follows ora

reques
verbal expr
Cattocentrate

Co

r '

isms
Appearance

1 to co-workers
1 to supervisor
in public contacts

-initially-from breaks
record
to new assignments
accept responsibility
ily
se of time
ut supervision
ty
ative
work productively

,_

uipment
asks
tten directions
1 directions
t assistance
ession
s on job
ncern for work

Supervisor's Signature
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STuLd;M. j; OJECTS

Community Activity: Public Relations

A CVAE week was set up in the month of April, a procla-
mation was signed by the mayor. All during the week,
spot announcements were played on the radio about CVAE.
These had been taped by the students at school ahead of
time.

Social Activity: Cook-out

The students planned their meal of hamburgers, potato
salad, pickles, cokes, and do-nuts. The girls bought
the food, made the patties and potato salad at school.
The boys brought the cookers, charcoal, and iced down
cokes. This was held at a state park by the river, just
outside of the city limits.

School Activity: Bulletin Board

A bulletin board for the entire high school was prepared
by the classes on different occupations. It was placed
in the hall on Monday and remained there for a week.

School Activity: Homecoming

A float was planned and built by all of the CVAE stu-
dents. They borrowed the trailer to be used from one
of their employers, planned the Snoopy float, bought
the materials, built the float at school, chose the
people to ride the float, and took part in all of the
Homecoming events.

Community Activity: Hospital Trays

The CVAE students made arrangements with the Director
of Evans Memorial Hospital to do something for the
patients during the Christmas holidays. Students made
little place cards saying, "Merry Christmas." These
were taken to the hospital and placed on lunch trays.
Christmas. Day they placed boxes of candy on trays. Small
folding boxes were ordered from Sears. Fruits were placed
in the boxes of patients that could not have candy.

(A,
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HANDCRAFT OR HOBBY CONTEST

PURPOSE

The purpose of this contest is to give encourage-

ment and recognition to CVAE students. Many students

can excell with their hands and this should be recog-

nized.

OBSERVER RULE

Objects may be displayed at state conventions. No

observer shall be present during the judging.

PROCEDURES

1. Clubs '.'ill organize and combine the handcrafts and
hobbies activity at school with their classes.

2. The local club should have a run off with judges.

3. The regions shall send their entry by registered
mail to the Regional Chairman two weeks prior to the
regional meeting.

RULES

1. The entries should be grouped according to the type
of handcraft.

2. A 34 X 5' card should accompany each object with a
list of materialn used.

3. All entries must be the work of the student.

REQUIRED CONTEST PERSONNEL

1. Three to five judges.

2. One contest chairman.
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INSTRUCTIONS TO CONTEST CHAIRMAN

1, Arrange for all necessary materials in advance
of the contest.

2. Attend all meetings announced for chairmen or judges.

3. Check room arrangements to be certain contest will
operate smoothly.

4. Assemble judges at the contest site to be certain
all questions are answered and rating procedures are
clear.

5. After judging is complete, judges will return rating
sheets to the contest chairman in envelope provided.

INSTRUCTIONS TO JUDGES

1. Careful consideration should be given to each rule
and should be judged exactly in the same manner.

2. Judges will meet at the contest site in advance of
the contest, at an announced time, to confer on rule
meanings and to select or elect a chairman of the
judges.

3. Judges will total their own rating sheets and return
them to contest chairman in envelope provided after
judging is complete.

4. Judge will keep all information confidential until
general announcement.

EQUIPMENT AND MATERIALS NEEDED

1. Rating sheets.

ROOM ARRANGEMENT

Judging Room - A room with sufficient tables to display

all entries and chairs for the judges.
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PROCEDURES FOR PLANNING
STUDENT TRAINING UTILIZATION

OF FIELD TRIPS

STEPS IN PROCEDURE

1. Develop reason for field trip and pick exact place.
2. Contact place for permission to visit, time and day,

size of groups, name of :Leader, parking, etc.
3. Hold class discussion on what to look for, kinds of

information that students will be interested in and
that fulfills the purpose of the trip. Kinds of
information that students could look for could be:

a. Location of plant
b. Products or services
c. Accessibility
d. Parking, cafeteria and washroom facilities
e. Maintenance level
f. Types and levels of jobs
g. Physical comfort and safety of job setting
h. Types of employees
i. Kind of cars driven by employees to work
j. Physical demands of various jobs
k. Mental demands of various jobs
1. Social demands of various jobs
m. Qualifications for employees
n. Hours, pay, fringe benefits, unions
o. On-the-job training
p. Entry-level jobs

4. Field trip site personnel should be notified in
advance about the information the students are seeking.

5. The teacher (if possible) should visit field trip
site ahead of time.

6. On the day of the field trip, students should be
encouraged to ask questions at the end of the tour to
clarify areas of information they did not understand.
A basic list could be prepared beforehand.

7. Next day class discussion should elicit information
from students as to what they saw, why operations were
performed as they were, types of jobs performed, range
of families represented, types of skills needed, etc.

8. Student committee should write short letter of thanks
for permitting students to visit company.

9. A follow-up film or film strips on production in this
company will now serve to emphasize various jobs and
work procedures that students would otherwise overlook.

10. A bulletin board depicting the varied job opportunities
of this company, plus pictures reviewing what they saw
on the field trip, would be a Pleasant reminder of the
trip and insurance that it would not all be so quickly
forgotten.

48 `,)5
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A FUN ACTIVITY ON FOLLOWING DI!ECTIONS

Especially good for a rainy day or the day before a
holiday.

Cut a stencil and run off the following for your classes:

Directions:

How well do you follow directions? You should be able to

finish, all the things required in five minutes by follow-

ing the directions below. Your teacher may wish to time

you to see who can finish 1st, 2nd, or 3rd. Do not begin

until your teacher says go, following directions as given.

You will need only one sheet of paper.

1. Read all directions before doing anything.

2. On a sheet of notebook paper write your name in the
upper right hand cornrtr.

3. Number from 1 to 7, leaving three blank lines between
each number.

4. Draw 5 small squares beside the number 1.

5. Put an x in each of the small squares beside number 1.

6. Put a circle around the number 2 on your paper.

7. Count the number of pages in chapter 4 of your text,
and write the number beside number 3 on your paper.

8. Multiply the answer above by your age.

9. Say your name outloud.

10. Beside number 4 write today's date.

11. Beside number 5 write the city and state where you
were born.

12. Count the number of persons in the room and write it
beside number 6.

13. Say, "I have reached number 13 and I am following
directions correctly."

14. Now that you have completed the reading, omit all
directions except the first two.

0-;
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DRUG ABUSE RESOURCE MATERIALS AND FILMS

I. ORDER FROM: Department of Mental Health
American Medical Association
535 North Dearborn Street
Chicago, Illinois 60610

A. "Dependence on Cannabis (marijuana)" (Reprint)
B. "Marijuana and Society" (Reprint)
C. "Dependence on LSD and other Hallucinogenic Drugs"

(Reprint)
D. "Dependence on Barbiturates and other Sedative Drugs"

(Reprint)
E. "Dependence on Amphetamines and other Stimulant Drugs"

II. ORDER FROM: American Medical Association
Department of Health Education
535 North Dearborn Street
Chicago, Illinois 60610

A. "Glue Sniffing" (Leaflet)
B. "Barbiturates" (Leaflet)
C. "Amphetamines" (Leaflet)
D. "Marijuana" (Leaflet)
E. LSD" (Leaflet)

III. ORDER FROM: Superintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20402

A. "LSD, The False Illusion'
B. "Drug Abuse, the Empty Life"

IV. ORDER FROM: National Institute of Mental Health
50 7th Street, N.E., Room 423'
Atlanta, Georgia 30306

A. "Narcotics, Some Questions and Answers"
B. "LSD, Some Questions and Answers"
C. "The Up and Down Drugs, Amphetamines and Barbiturates"
D. "Marijuana, Some Questions and Answers"

V. ORDER FROM: Bureau of Narcotics and Dangerous Drugs
1405 I Street
Washington, D.C. 20537
Attn: Mrs. Irene Dunn

A. "Drugs of Abuse"
B. "Fact Sheet"
C. "LSD 25"
D. "Resource List of Literature"
E. "Symptom of Drug Abuse Poster?
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VI. ORDER FROM: Blue Cross Association
840 North Lake Shore Drive
Chicago, Illinois 60611
Attn: Public Relations

A. "Drug Abuse, the Chemical Cop-Out"

VII. ORDER FROM: Western Electric
Southern Region Headquarters
Atlanta, Georgia 30328

A. "Parents Guide to Marijuana"

VIII. ORDER FROM: Smith, Kline and French Laboratories
1500 Spring Garden Street
Philadelphia, Pennsylvania 19101

A. "Articles on Drug Abuse," June, 1966 through
March, 1969 Bibliography. Get Revised Edition.

IX. ORDER FROM: The American Social Health Association, Inc.
1740 Broadway
New York, New York 10019

A. "Films on Drug Abuse Education"

FILMS AVAILABLE IN GEORGIA

I. State Department of Education
A. "Loser, The" - 31 min. Order No. 7029
B. "LSD 25" - 27 min. Order No. 7017
C. "Marijuana" - 34 min. Order No. 7516
D. "Drugs and the Nervous System" - 18 min. Order No. 5247
E. "Seduction of the Innocent" - 11 min. Order No. 741

II. Georgia Department of Public Health, 47 Trinity Avenue,S.W.,
Atlanta, Georgia 30334
A. "Hide and Seek"
B. "Drug Abuse: The Chemical Tomb"
C. "LSD: Insight or Insanity"
D. "The Problem of Amphetamine Abuse"
E. "Marijuana"
F. "Narcotics: Pit of Despair"

III. Federal Aviation Administration, Librarian SO-433, Box
20636, Atlanta, Georgia 30332./ 1-404-526-7276
A. "LSD: Insight or Insanity" - 28 min.
B. "Drugs and the Nervous System" - 18 min.



STUDENT' S FORMS
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STUDENT'S PERSONAL CHECKLIST

Do you have confidence in yourself? Always Sometimes
Never

Do you accept responsibility?

Do you work well on your own?

Can you work under pressure?

Are you neat?

Are you on time for classes?

Always Sometimes
Never

Always Sometimes
Never

Always Sometimes
Never

Always Sometimes
Never

Always Sometithes
Never

Do you apply yourself to school work
and other jobs you do? Always Sometimes

Never

Do you adapt well to situations
at school and home? Always Sometimes

Never

Do you make friends with your class-
mates and treat them with respect? Always Sometimes

Never

Do you let friends or others show
you how to do things if you need
their help? Always Sometimes

Never
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THE PROBLEM CHECKLIST

Directions: Read the list slowly, and as you come to
a problem which bothers you, put a circle around the
number in front of it.

1. Being smaller than other kids.

2. Being bigger than other kids.

3. Can't talk plainly.

4. Hands hurting a lot.

5. Having something wrong with me.

6. Don't like school.

7. Would like to join a club.

8. Afraid of failing in school work.

9. Don't like art.

10. Teachers always telling me what to do.

11. Too much work to do at home.

12. Nothing to do or play with at home.

13. Afraid of brother and sister.

14. Not able to take music lessons.

15. Not having my own room.

16. Being too bashful.

17. Not knowing how to act at parties.

18. Kids not liking to play with me.

19. Never chosen as the leader.

20. Being talked about.

21. Afraid to try new things myself.

22. Can't forget mistakes I've made.

23. Afraid God will punish me.



24. Not enough time for fun and play.

25. Losing my temper.

26. Hungry most of the time.

27. Not liking to eat.

28. Not being strong enough.

29. Being too fat.

30. Being too thin.

31. Too hot in school.

32. Not smart enough.

33. Don't like teachers.

34. Not having any fun in school.

35. Not interested in books.

36. Being afraid of Daddy or Mother.

37. Having to take music lessons.

38. Wanting my mother home more.

39. Not liking babies.

40. Daddy won't help me.

41. Being made fun of.

42. Playing mostly with little kids.

43. People think I'm sissy.

44. Not able to work with others.

45. Have to worry too much about money.

46. Have to worry too much about clothes.

47. Being watched all the time.

46. Not able to sit still.

49. Having bad dreams.

50. Being careless.

51. Wanting to get a job.

52. Worrying.

4
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SELF CONCEPT

Instructions: These statements are to help you to
describe yourself. Please answer them as if you were
describing yourself to yourself. Do not skip any items!
Read each statement carefully; then select one of the
following answers and mark the number in the answer
spot. THIS IS NOT FOR A GRADE PND HAS NOTHING TO DO
WITH YOUR GRADE.

Answers: Completely true Mostly true
5 4

Partly true Mostly false
3 2

Completely false
1

Remember that you are not trying to show yourself as
others see you, but yourself as you see yourself.

1. I am usually eager to go to class.

2. I never ask teachers to explain something again.

3. I try to change when I know I'm doing things
wrong.

4. I wish I didn't give up as easily as I do.

5. I do the work assigned, but no extra.

6. I would rather do well than poor in school.

7. Once in a while I put things off till tomorrow.

8. I become discouraged easily in school work.

9. I do things without being told several times.

10. I am satisfied to be just what I am.

11. I like school jobs which give me responsibility.

12. I like to start work on new things.

13. I cannot remember directions for doing things.

14. I do well when I work alone.

15. I give up easily in school work.



16. I am satisfied with my ability to speak
before classes.

17. I am able to get my work done on time.

18. I have difficulty in deciding what to study.

19. I do my share of school work.

20. I give up if I don't understand something.

21. I try to be careful about my work.

22. I get tense when I'm called upon in class.

23. I make mistakes because I don't listen.

24. I do things without thinking.

25. I have trouble deciding what is right.

26. I find it hard to remember things.

27. I think clearly about school work.

28. I can't express myself in writing very well.

29. I can tell the difference between important and
unimportant things in a lesson.

30. I do poorly in tests and homework.

31. I change my mind a lot.

32. I feel good about my school work.

33. I do not understand what is going on in class.

34. I am as smart as I want to be.

35. I solve problems quite easily.

36. I can figure things out for myself.

37. Good grades come easily to me.

38. I know the answer before the rest of the class.



39 I can usually see the sense in others'
suggestions.

I find it easy to get along with classmates.

41. I enjoy not taking the lead in class.

42. I take an active part in group projects.

43. I try to play fair with my classmates.

44. I try to understand the other person's point
of view.

45. I am an important person to my classmates.

46. My classmates don't feel like I do well.

47. I am not interested in what my classmates do.

48. I find it hard to talk with classmates.

49. I feel left out of things in class.

50. I don't like to read in class.



MAJOR INTEREST PREFERENCE CHART

Check only those which you are interested in.

Mechanically Oriented Trades,Etc.
(Creative)

Airline pilot
Construction laborer
Contractor
Electrician
Elevator repairman
Engineer
Lineman phone and power
Mechanic
Teacher
Machinist
Sheet metal worker
Tool and die worker
Blacksmith

Outdoor
Farmer
Fisherman
Forest ranger
Game warden
Gardener
Nurseryman
Rancher
Sight-seeing guide
Tree surgeon
Zookeeper

Computational
Accountant
Auditor
Bookkeeper
Cashier
Civil engineer
Clerk
Teacher
Office machines operator
Statistician
Surveyor
Actuary
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Persuasive
Auctioneer
Information clerk
Lawyer
Public relations
Purchasing agent
Routeman
Sales manager
Sales person
Radio announcer
Counselor

Scientific
Chemist
County agent
Detective
Dietician
Forest supervisor.
Laboratory technician
Lens grinder
Meteorologist
Traffic engineer

Artistic
Architect
Artist
Beautician
Designer
Draftsman
Engraver
Art teacher
Painter
Photographer
Tailor

Literary
Actor
Author
Editor
Teacher
Interpreter
Librarian
Reporter



Social Service and Sports, Etc.
Athlete
Clergy
Personnel worker
Library assistant
Nurse
Rehabilitation worker
Child care worker
Social worker
Sports official
Teacher

Musical
Arranger
Chorus girl
Composer
Dancer
Musical instrument repairman
Musician
Music store clerk
Music teacher
Orchestra conductor
Singer

Clerical
Baggageman
Bookkeeper
Checker
Clerk
Mail carrier
Paymaster
Secretary
Telephone operator
Ticket agent
Typist



20 -

INTEREST INVENTORY

This instrument should help the coordinator isolate a stu-
dent's vocational interests or career objectives.

My name Age Date

My highest grades are in

My lowest grades are in

My favorite subject is

My favorite sport is

My three most interesting hobbies are

Out of school I would rather

What skills do you have? (typing, driving, etc.)

What course of study or special training would you like?
(Business, Aviation, Mechanical drawing, Automobile repair,etc.)

Has anyone ever said you were particularly good at one thing?

If so, what was it?

Have members of your family or friends suggested a particular
career to you? What is it?

What have you often thought that you would like to do for a
living?

What occupations or fields of work would you like more informa-
tion on?

Consider your part-time jobs. Name two part-time jobs and
answer these questions about them.

Job 1. was Why did you like or not like this

job?

Name any job in this career that you would like.
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Job 2. was Why did you .15.ke or not like

this job?

Name any job in this career that you would like.

Different jobs require different types of reading.

Do you read newspapers? Vhat newspaper?

Which sectionts)?

Do you read magazines? Which ones?

What T.V. program do you like best?

Check the activities in the list below which interest you, and
tell why you like them.

Working outdoors

Writing

Solving puzzles

Being always on the go

Using tools

Meeting people

Repairing things

Making speeches

Facing danger

Doing new things

Check two of the following things which you would like to do
best about either a radio or a piece of clothing.

Make it Draw it

Sell it Write about it

Improve it Buy it

Design it Repair it

Use it Teach others
about it

Improve its appearance
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STUDENT VOCATIONAL INTEREST QUESTIONNAIRE

Your school and community are interested in helping

students do the best possible job of choosing and prepar-

ing for a field of work in line with their abilities and

interests and in which they will have a reasonable oppor-

tunity for employment. With information you furnish and

information about job opportunities, your school should be

able to do more, to help students make wise vocational choices

and plans.

This questionnaire is divided into two parts, one which

determines what activities you like to take part in, and

one that will tell us about your educational and vocational

plans.

Instructions

1. A separate answer sheet will be used to mark

responses to questions in this questionnaire.

2. Read carefully each interest item listed and answer

them on your answer sheet.

3. You should mark L if you like the activity.

4. You should mark ? if you don't know.

5. You should mark D if you don't like it.

6. The last part is question items which will let

us know your future plans.
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1. Working with business records, such as sales slips,
receipts, bills, records and amount of goods purchased
or work done.

L ? D

2. Helping in the supervision of children's activities.

L

3. Buying merchandise to be resold in a retail or wholesale
business.

L

4. Operating adding machines and calculators.

L

5. Helping to care for an elderly person in performing
personal services.

L

6. Acting as a receptionist.

L

7. Displaying plants including ornamental and vegetable
plants.

L

8. Planning and organizing household activities and managing
a home.

L

9. Taking the responsibility of caring for children while
parents are at work.

L

10. Work'Ing in a print shop or publishing company.

L

11. Sorting,indexing, and assembling papers and written
records.

L

12. Operating a sewing machine.

L
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13. Collecting information to compile records.

L

14. Selecting, storing, and displaying of fresh fruits and
vegetables.

L

15. Arranging food so that it is atrractive and appetizing.

L

16. Accepting deposits or loan payments as a teller in a bank.

L

17. Taking apart mechanical things and putting them back
together again.

L

18. Reading instructions or interpreting rough sketches to
help plan sheet metal projects.

L

19. Treating animals for diseases and parasites.

L ? D

20. Cleaning a house.

L ? D

21. Contracting many retail and wholesale businesses to
show merchandise.

L

22. Working on engine ignition and carburation systems.

L

23. Laying out designs on sheet metal.

L

24. Carrying trays, cleaning utensils, and assisting nurses
in caring for patients.

25. Working with ideas such as planning, designing, drawing,
or writing.

L ? D

41,7./1,2
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26. Studying ways of increasing the profits from, farm crops.

L

27. Finding out what profit or losses a business makes.

L

28. Setting a table and serving food correctly.
D

29. Managing a retail, wholesale, or service establishment.
L ? D

30. Serving meals to persons who are ill.

31. Cleaning, pressing, and mending clothing.

D

D

32. Figuring out arithmetic problems using multiplication,
division, squares, and square roots.
L ? D

33. Advising customers on the use of chemicals for weed and
insect control.
L ? D

34. Leading groups of children in their activities such as
games, crafts, and sports.
L ? D

35. Operating a printing press.
D

36. Teaching simple games and songs to young children.
L ? D

37. Working on furnaces and air conditioners.
D

38. Writing letters for and reading to an elderly or ill person.
L ? D

39. Grading fresh fruits and vegetables.
D

40. Taking dictation in shorthand or on a shorthand machine.
L ? D

41. Helping children to get along with other children.
L ? D

42. Examining mechanical equipment for worn or damaged parts
to determine repair needs.
L

4643



43. Helping to prepare and serve foods.
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D

44. Cutting and shaping metal objects or parts using hand-
tools and machines.
L ? D

45. Helping people to choose new merchandise wisely.
L

46. Greasing and oiling machines.

D

D

47. Selling various items of merchandise or service such as
automobiles, clothing, electrical appliances, insurance,etc.
L ? D

48. Planning an electrical system for buildings.

49. Working on a job that requires- strength and active
movements.

50. Taking orders and serving food in a restaurant.

51. Planning menus and preparing meals.

52. Helping prepare special diets for a patient.

D

D

D

D

D

53. Copying long lists of numbers and checking to be sure
they are copied right.
L ? D

54. Helping in the care of young children in a nursery school.
L ? D

55. Supervising other employees in a retail, wholesale, or
service establishment.
L ? D

56. Copying figures or words neatly and orderly.
D

57. Setting type by hand or machine for printing or working
with sizes, styles, and spacing type.
L

58. Visiting persons who are ill.
D

. Advising concerning identification of plants, insects,
and diseases.

4b44



- 27 -
60. Working with people.

L ? D

61. Working in an office.
LL

62. Planning the arrangement of pictures or printing articles
on a page to make it look attractive.
L ? D

63. Reading stories to children.
D

64. Preparing fruit and vegetables for marketing, including
trimming, washing, and packaging.

65. ,Making calculations to determine angles, curves, or shapes
of masonry structures.

66. Baking pies, cakes, and pastries.
D

67. Interviewing people applying for a charge account in
retail or wholesale business.
L ? D

68. Repairing or replacing worn or damaged motor or other
mechanical parts of an automobile or truck.
L ? D

69. Operating welding equipment.

70. Sewing by hand.
L ? D

71. Reading about new developments in textiles and new
fashions.

72. Giving permanents and other treatment for woman's hair.
L ? D

73. Informing customers what an article of merchandise or
service will do for them.
L ? D

74. Caring for children in a private home.
L ? D

75. Making clothes for others.
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76. Working with doctors and nurses to help sick people.

L ? D

77. Typing letters and reports.
D

78. Arranging attractive displays of merchandise.

79. Helping farmers in preparing an economical feeding program
for their livestock.
L ? D

80. Filing written reports alphabetically or according to
subject matter.
L ? D

81. Using electric household appliances.

82. Proofreading printed copy.

D

D

83. Explaining uses of new products or services to people,
L ? D

84. Displaying and selling home and garden plants, shrubs,
and equipment.

85. Operating office machines.

86. Typing from a dictation machine.

87. Selecting seed and maintaining turf grasses.

88. Fitting and altering garments.

D

D

D

D

89. Receiving,inspecting, weighing, and handling fruit or
vegetable products.
L ? D

90. Figuring out logical and orderly steps to work problems.
L ? D

91. Shopping for food.
L

92. Tuning up motors to see that they are running right.

4846



93. Helping people to select goods and services.

94. Working with decorators.

95. Reading and trying out new recipes.

96. Giving manicure and hand care treatments.
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D

D

D

D

97. Developing advertisements to sell merchandise or services.

98. Doing laundry and ironing.
D

99. Working with my hands.
L ? D

100. Shopping for patterns and fabrics.
D

101. Receiving, checking purchase orders against invoices and
storing supplies for resale.
L ? D

102. Testing radio and television sets.
D

103. Working outdoors.
L

104. Constructing and using plant growing structures such as
greenhouses.
L ? D

105. Making chemical laboratory experiments.

106. Working in a scientific laboratory.

107. Using hand and power tools.

D

D

D

108. Making calculations to determine angles, curves, or
shapes of small wooden parts.
L ? D

109. Repairing and maintaining garden tractors and lawn
equipment.

D

110. Changing fuses and fixing short circuits.
L ? D
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111. Keeping machinery in a factory in operation.

L ? D

1

112. Studying the theory of electricity, including direct and
alternating current, volts, amperes, etc.
L ? D

1
113. Supervising crews in the sodding and seeding of lawn areas

L ? D

1

114. Studying consumer preferences.
L ? D

i

115. Working in a dentist's laboratory.
L ? D

116. Working factory, garage, or workshop.

1

L ? D

117. Running machines that cut or grind small shavings from

i

metal parts.
L ? D

118. Keeping experiment records,charts,and graphs.
JL ? D

119. Supervising the preparation and sale of floral products.
L ? D

120. Working with a microscope to study small objects.
L ? D

121. Operating metal working machines such as engine lathes,
milling machines, power hacksaws, grinders and shapers.

122. Feeding and caring for livestock.
D

123. Repairing furniture.
L

124. Studying ways of increasing the profits from livestock.
L ? D

125. Shaping metal parts from blueprints and specifications.
L ? D

126. Finishing or refinishing fine wood surfaces using shellac,
stains, varnishes, and other materials.
L ? D

127. Working in a bakery.
L ? D
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128. Helping farmers to determine the machinery needs for

their farm business.

129. Selecting or designing hair styles.

130. Maintaining and Tepairing gasoline engines.

D

D

131. Creating posters and show cards to advertise products.
L ? D

132. Cutting, tinting, and dyeing hair.

133. Studying soil characteristics.

134. Displaying garden store products.

D

D

D

135. Repairing bus, truck, tractor and heavy diesel engines.
L ? D

136. Operating and maintaining special turf equipment such as
mowers.
L ? D

137. Growing and marketing flowers.
D

138. Assisting a dentist during treatment of patients.
L ? D

139. Preparing and packaging flowers for sale.

140. Working in a service station or garage.

D

D

141. Developing and drawing up plans for the construction of
a bridge or building.
L ? D

142. Studying how plants grow.
D

143. Working with lumber, paints, masonry, building materials.

144. Preparing landscape plans for home or public grounds.

c49
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145. Working in a cleaning and pressing establishment.
L ? D

146. Working the mathematical problems necessary to draw
things. to scale.
L ? D

147. Working with wood, fabrics, and leather.

148. Operating machinery or equipment.

149. Giving first aid treatment.

D

D

D

150. Pruning, fertilizing and caring for ornamental shrubs
and shrub trees.
L ? D

151. Using carpenter's tools to help in the construction of
a home.
L ? D

152. Working from exact tracings or copies of plans or designs
made by someone else.
L ? D

153. Assembling or adjusting machinery and explaining to
customers how a machine works.
L ? D

154. Repairing or replacing defective parts in T.V.'s.
L ? D

155. Giving skin beauty treatments.
D

156. Recognizing and controlling plant insects and diseases.
L D

157. Designing and preparing diagrams and sketches for publi-
cations and exhibitions.
L ? D

158. Designing lawn areas for commercial concerns such as
golf courses, parks, etc.
L ? D

159. Identifying shrubs and trees.

160. Working on a job that is active and requires the use
of 'math problems.
L ? D

4850



33 -
161. Repairing damaged automobiles by replacing broken body

parts and pounding out dents.

162. Working with projects that control soil erosion.
D

163. Assisting in the preparation of foods in quantity.
L ? D

164. Designing and making floral displays.
D

165. Working with gauges and tools that make fine measurements.
L 7 D

166. Running lathes, and drill presses, etc.
L

167. Working with laundry and dry cleaning equipment.

168. Studying the effect of different fertilizers.

D

D

169. Supervising the selection and planting of ornamental
shrubs and shade trees.
L ? D

170. Working on a job that requires very delicate hand movements
and very close inspection and precision.
L ? D

171. Assembling electrical equipment or motors.
D

172. Growing and marketing of nursery and greenhouse products.
L ? D

173. Drawing things to exact scale.

174. Working as a nurse's aid in a hospital or as a practical
nurse at home.
L ? D

175. Advising customers concerning fertilizing and control of
diseases in plants.
L ? D

176. Giving shampoo and scalp treatments.
L ? D

177. Replacing or repairing worn or damaged parts of wooden
structures such as br:.As, stairs, etc.



178. Working from blueprints.
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D

179. Wiring, splicing, soldering, and installing electrical
equipment.
L ? D

180. Supervising the transplanting of nursery crops.

181. Installing and adjusting automatic equipment.

D

D

182. Illustrating stories, advertisements, or articles in books.
L ? D

183. Designing and installing drainage syste-ls for lawn areas
or golf courses.
L ? D

184. Developing new kinds of flowering plants through controlled
breeding techniques.
L ? D

185. Lettering signs or posters and advertising copy for
magazines and newspapers.
L ? D

186. Taking and developing dental X-rays.
D

187. Designing machinery and mechanical or electrical equipment.
L ? D

188. Improving livestock production through animal selection
and breeding programs.
L ? D

189. Making corsages.
L

190. Painting and refinishing automobiles or repaired body
sections.
L ? D

191. Laying out and caring for flowers and shrub gardens.
L ? D

192. Repairing electrical stoves, vacuum cleaners, fans, etc.
L ? D

193. Working with cooking ingredients.

4852
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194. Making an analysis of soil to determine specific needs

of soil to fertilizers.
L ? D

195. Planning wiring diagrams and installing electrical wiring
circuits, outlets, and fixtures.

196. Making experiments using the principles of chemistry.
L ? D

197. Working with cloth and fabrics.
D

198. Identifying and using plants for the landscaping of homes
and public buildings and grounds.
L ? D

199. Repairing buildings.
L ? D

200. Using drafting tools to repair detailed plans and drawings
of things to be built.
L ? D

The following is a list showing the questions broken

down into interest or career groups. It must be remembered

that many will overlap. After deciding what a student's

preference is, it would be best to go over his/or her choices

in detail. It would also be advisable to ask the student why

he likes this particular career field. Have him investigate

it through research and a career manual. It must be remembered

that this is merely an aid. It is not designed to replace

professional tests such as the"Kuder Preference Test."

Business records, shipping clerks, etc.
101; 1, 2, 11, 13, 27, 32, 53, 61, 85, and 160---question nos.

Child care
2, 9, 34, 36, 41, 54, and 63.

Wholesale
3

Medical occupations
174. 138. 115, 120, 93, 5, 24, 30, 38, 42, 52, 58, 76, 149.



Secretarial
6, 56, 61, 77, 80, 86.

Florist, nurseryman, gardener, etc.
7, 84, 189, 103, 169, 183, 104,
134, 198, 150, 158, 159, 191.

186, 144, 136, 118, 164,
172, 109, 180, 113, 184,

Domestic
8, 20, 74, 98.

Printing industry
10, 35, 57, 62, 82.
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Fabric and clothing manufacturing, etc.
145, 12, 31, 70, 71, 75, 88, 100, 197.

Grocery
14, 15.

Banking
16.

Mechanical
17, 99, 109, 116, 148.

Sheetmetal
165, 166, 18, 23, 99, 117, 125, 152.

Agriculture
162, 142, 19, 26,
89, 103, 122, 124,

33, 156, 39, 168, 175, 59, 188, 64, 79,
128, 133, 194.

Sales
21, 29, 47, 55, 60, 67, 73, 83, 153.

Automotive
22, 68, 92, 99, 109, 130, 135, 140, 153, 161, 190.

Drafting, etc.
25, 187, 141, 195, 146, 152, 173, 200.

Food service
163, 193, 28, 43, 51, 50, 66, 81, 91, 95.

Machinist
44, 99, 108, 148, 116, 125, 170, 152, 117, 165, 121, 166.

Purchasing
45.

Maintenance
37, 46, 111, 166, 177, 199.

Electrician
181, 48, 99, 110, 112, 152, 179, 195, 178.
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Warehouseman, etc.
49.

Building trades
37, 65, 103, 107, 143, 199, 151, 178, 177.

Welding
69, 99.

Beautician
72, 96, 129, 132, 155, 176.

Art advertisement, and decoration
185, 78, 94, 97, 131, 157, 182.

Appliance repair
1 2, 154, 171, 192.

Lab work
105, 106, 118, 120, 196, 168, 194.

Working with consumers
114.

Furniture and upholstery
123, 126, 147, 197.

Laundry and dry cleaning
167.

sA655
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STUDENT QUESTIONNAIRE

Please answer this questionnaire truthfully as it will
help your coordinator to understand your feelings and view-
points. It will help him to plan his lessons in a more
interesting manner and also allow him to know more about you.
The answers should be written as short as possible; just
be sure that you get the idea across.

SCHOOL EXPERIENCES

1. What do you like in particular about going to school?
2. What is there that you dislike about school?
3. Have you ever thought about quitting school?
4. If your best friend came to you and told you that he

was going to drop out of school, what would you tell him?
5. What type of work are you planning to do when you finish

school?
6. Do you feel like what you are studying in school will

help you with your life's work?

FAMILY

1. Would you say that it is your father or your mother that
makes most of the decisions?

2. What type of decisions would your father make?
3. What type of decisions would your mother make?
4. If your whole family had a vacation at the same time,

how would they spend it?
5. Does your family talk things over with each other very

often?
6. Would you say that your family understands and likes each

other?
7. Do you think that your family both understands and accepts

you?
8. Does your family encourage you to do well in school?
9. Have you ever planned on running away from home for good?

FAMILY FRIENDS

1. How many really close friends does your family have?
2. Does your family get together with relatives on big

holidays?
3. Does your family get along with the neighbors?
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YOUR FRIENDS

1. Does your family care who your friends are?
2. Does your family not like your friends?
3. If your family doesn't like one of your friends, what

usually happens?
4. Have any of your friends dropped out of school?
5. Have you ever been friends with any of your teachers?
6. How many of your parents' friends are you friendly with?
7. If you needed help with a big decision, who would you

get to help you?



Name

STUDENT RECORD FORM

Date Sex
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Present Address Homeroom

Phone Age Date of Birth

Ract, Nationality Religious Preference

Check any of the following where applicable:

Father living Yes

Mother living Yes

Parents living together

Parents separated

Mother re-married

No

No

Parents divorced

Father re-married

Father's name and initial Father's age

Father's address

Address of firm or employer

Name of firm or employer

Father's title, position, or work

If father unemployed, give usual occupation

Mother's present occupation

Mother's occupation before marriage

Father's birthplace Mother's birthplace

Father's and mother's education: Mark below the highest grade
finished in school. Use an x for your father and a circle for
your mother.

Grade School 1 2 3

Junior High School 7 8 9

8



High School 10 11 12

Business College 1 2

Nursing School 1 2

College 1 Z 3 4
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Are you like your father?

Are you like your mother?

Does your father understand your problems?

Does your mother understand your problems?

How do your parents feel about your future education after
high school? Check any of the following where applicable.

Trade School (Business college, Vo-Tech School, Nursing, etc.)

Very anxious for me to go.

Interested in my success in a particular career.

Opposed to trade school.

College

Very anxious for me to go to college.

Interested in my studying a particular thing.

Opposed to my going to college.

If you have had any of the following illnesses, UNDERLINE the
illIless and put at what age you were when you were ill.

Whooping Cough Mumps Measles German Measles

Chicken Pox Encephalitis Epilepsy

Polio Pneumonia Tuberculosis Influenza

Rheumatic Fever Smallpox Diabetes

Stuttering_ Stammering Eye Problems



Hearing problems Hernia Headaches(persistent)

Height Weight

Do you wear glasses?

- 42

How often are you absent from school because of illness?

Brothers'and sisters' Names Age Highest Education Job

1.

2.

3.

4.

S.

6.

7.

What is your present vocational choice?

When did you make this choice?

How much information do you have about the requirements for
this job?

Where did you get this information?

List below your actual job experiences.
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PERSONAL DATA SHEET FOR CVAE

INSTRUCTIONS: Read each statement carefully and respond by
underlining or circling the appropriate answer, or fill in
the blank.

1. I live with my: (a)mother and father (b)mother
(c)father (d)a relative
(e) other

(specify)
2. I have sisters and

3. My mother finished the

.(relationship)

brothers who live at home.

grade in school.

4. My father finished the

5. My mother is employed by

6. My father is employed by

grade in school.

(Name of thP company)

(Name of the company)

7. My parents or guardian have told me how important it is
for me to finish school. Yes No

8. Last summer during my vacation from school I took a
trip to

9. I come to school because I want to come.Yes No

10. I have a sister or a brother who has graduated from or is
now attending a college. Yes No

11. Many mornings I wake up and do not feel like coming to
school, but I come anyway. Yes No

12. I plan to attend a college and become

13. I think that 12 years of school is too much. I learned
all that I need to know by the time I finished the
grade. I wish I could have graduated then.

14. My family live on Street or Avenue in Macon.

15. We have lived there for years.

16. I have always lived in Macon. Yes No

17. I could quit school and find a job if I really wanted to.
Yes No

11b61
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18. If I could, I would move away from home and live alone.
Yes No

19. My mother makes approximately

20. My father makes approximately

dollars per week, mont1-1.

dollars per week, monn.

21. Some members of my family receive some
social security, welfare 'or sone other

22. My younger sisters and brothers pattern
mine, and I must f "nish school to set a
them. Yes No

23. If I could, I would be like

assistance from
agency.Yes No

their lives after
good example for

(poxson s name

24. When I finish school I will take great pride in having a
high school diploma, for it will be the first one in my
family. Yes No

25. I get no pressure from anyone;I come to school because
I like to come. Yes No

26. I would like to transfer to Dudley Hughes because I hear
the teachers are more understanding. Yes No

27. If I could, I would quit day school and finish the neces-
sary courses in night school. Yes No

28. I would like to take the GED Test and if I pass, be throu0
with school. Yes No

29. If one of my brothers or sisters wanted to quit school,
I would encourage it discourage it

30. I am glad that we have public schools and a compulsory
attendance law. Yes No
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PERSONAL DATA SHEET ON FAMILY BACKGROUND

Does the child have any relatives who have or have had
trouble hearing? seeing? talking? walking?

Name of child's doctor

When did the child last see the doctor?

For what reason?

Does he/she get physical check-ups?

50C3-EnVIROI\mENTAL DATA

How oftr,7"'

PARENTS: Mother Father

Name

Address

Birthdate

Birthplace

Occupation

Marital status (PLEASE check one) Living together
Separated Divorced Remarried

Education (Please circle the last grade completed.)

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
11 12 C 1 2 3 4 11 12 C 1 2 3 4

(mother) (father)
Special interests outside vocation:

(mother) (father)
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In what type of dwelling does the family reside? (Ple7.:2
check one).
Apartment Single family dwelling Cther

Number of rooms(Please circle one.) 1 2 3 4 5 6 7 8 9 rore

What newspapers are. takt-; Le7:ularly Ae home?

Magaz_ves

About how many books are in the hors?

Difficulty in Sch.W/
Names of brothers & sisters Ages Grades Read.Spch.Hear.None

Are there other adults in the home?

BEHAVIORAL DATA

What is the child's attitude toward school? Likes to go?

Doesn't like to go? Doesn't care at all? Changeable?

Does the child complete homework assignments regularly?

Sometimes? Seldom?

Does he complete homework by himself? With help?

Does the child have duties or responsibilities at home?

Does the child perform these duties regularly?

Sometimes? Seldom?

How well does the child get along with parents and other adults7

Does the child get along well with his sisters & brothers?

His playmates?
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With whom does the child like to associate? (Check as many -7,7
necessary.)

Children of his own age Parents

Older children Other adults

Younger children Prefers to be alone

With whom does the child spend much of his spare time?

Does the child like to read at home for fun? Regularly?

Sometimes? Never?

What are the child's favorite amusements and games?

Can the child work or play at one task for long periods of tim-!?

As a rule? Sometimes? Seldom?

Does the child have bad dreaks or nightmares? Any fears
(such as) of dogs? of the dark? other?

Is the child usually happy? fussy? angry? tearful?

content? a dreamer?

Has the child traveled? Where?

EDUCATIONAL HISTORY OF THE CHILD

Did the child attend nursery school? Where?

Years?

Did the child attend kindergarten? Where?

At what age?

Age of entering first grade Number of years in school

Has the child ever repeated a grade? If yes, indicate
the grades and give the reasons for retention.

Has the child ever skipped any grades? Explain
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List schools attended by the child and reasons for changes:
(Give dates)

The Child's Reading Problems: Use the remainder of this sheet
to discuss and explain the child's reading problem as you see
it. Feel free to list possible causes or factors contributing
to this difficulty. Think seriously of family and school
situations, the child's relationship with siblings, other
children, and sleeping habits. This is a confidential report
and you may add another sheet to completely explain all matter;
which might help the teacher to understand the child's problem
as fully as possible.

Name of person supplying this information
Address
Telephone
Date of first conference with Coordinator
Diagnosis to begin
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PERSONAL HISTORY FORM

The purpose of this blank is to bring together essential
information about you, so that you may make efficient use of
your interview wtth us. The information that you give in
the following pages is a very useful addition to any tests
you may take and will aid you in making more use of the test
results.

Final responsibility for decisions and plans always
rests with the person being counseled. However, discussion
of your problems with a counselor, coupled with such facts
about your abilities, personality, and interests as can be
gained by psychological tests and techniques may enable you
to make your decisions and plans more wisely than you could
make them unaided. It is not to be expected that all prob-
lems will be solved in a single interview. Adjustment in
and after school is a continuous process because of the
development and experiences of the individual, and because
of changes in external circumstances.

A clear picture of you as an individual can be obtained
only if you answer the questions as frankly and completely
as possible. Yet, you do not have to answer any questions
you do not wish to answer. It is also necessary that you
answer the tests you may take as carefully as you can, accor-
ding to the instructions on each test. All the information
is treated in a professional manner.

Name Sex
Last First Middle

Present Address Phone

Age Date of Birth Place of Birth

Religious Preference: Catholic Protestant Jewish
None Other

Marital Status: Single Married Divorced Widowed
SeparaTia

If Married: No. of Children Age of Oldest Child
Youngest

Father living: Yes No Mother living: Yes No

Check any of the following which are applicable: Parents
still married Parents divorced Parents separated
Father remarri0 Mother remarae7

If Father not living: Name and relationship of guardian



Father's Name

Father's Home Address

Father's or Guardian's Business or Occupation

Nature of Father's or Guardian's Work
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Father's Age

Mother's Present Occupation

Before Marriage

Father's Birthplace

Mother's Birthplace

Father's Education

Mother's Education

Occupation

Mother's Age

Brothers and Sisters (List oldest to youngest including yourself).

Names Sex Age Education Married Occupation
(M orF) (Highest (Yes or No) (If unemployed,

grade give usual occup.
reached) or training.)

Type of Course Taken in High School

Subject Liked Most Subject Liked Least

Colleges or special schools attended (including present atten-
dance) and also including special training or private instruc-
tion in art, music, stenography, etc.)



NAME OF SCHOOL OR COLLEGE
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DATE ATTENDED COURSES TAKEN

You will find listed below several kinds of leisure time activi-
ties. Draw a circle around each of the activities in which you
engage frequently. Include both the things you liked to do in
high school and the things you like to do now. Add any activi-
ties in each group that do not appear on the list.

I. Individual activities--either organized or unorganized

A. Tennis, golf, fishing, hunting, hiking, riding, swimming,
ping-pong, boxing, handball, skating, bicycling, bowling,
etc.

B. Movies, billiards, pool, listening to radio, stamp collec-
ting, auto riding, woodworking, cooking, modeling, photo-
graphy, other hobbies, (specify)

II

C. Reading, theatre, art museums, concerts, dance recitals,
lectures, etc.

Group Activities--either organized or unorganized

A. All team sports such as: football, baseball, basketball,
volleyball, hockey,etc.

B. Dancing, "dates," bridge, poker, picnics
C. Dramatic clubs or organizations, music clubs or organiza-

tions, discussion groups, debating teams or societies,
political clubs or organizations, literary clubs or
organizations, etc.

D. (Were you, or are you, an active member of any of these
organizations?) Y.M.C.A. or Y.W.C.A., Boy Scouts or
Girl Scouts, DeMoley

E. Church attendance, Sunday School attendance, Sunday
School teaching, participation in young people's group
of some church, sing in church choir, etc.

What types of books or articles interest you? (Fiction, biography,
scientific, etc.)

What magazines do you read most frequently?

486
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How many hours of study do you put in during the week (on the
average)?
Are you engc9,t.1 in outside work yhile attending school?
If so, what is the nature of this work?
How much time does it take each week?
Who is your employer?

Why are you planning to attend college?(check as many as necessary
or explain below).

Do not plan to attend
To get a liberal education
To prepare for a vocation
For the prestige of a college degree
To be with old school friends
To make friends and helpful connections
For social enjoyment of "college 1.:.:a"
Without a college degree (or training) there is less chance

of getting a job
To get a general education
To please parents, friends, family tradition
To learn more of certain subjects
It was the "thing to do"
Foregoing conclusion--I never questioned "Why"
Will enable me to make more money

Explanation:

What other type of taaining have you considered besides a college
education?

How does your family feel about college work?(Check one).

Dosn't care what you do.
Opposed to your going to college.
Wants you to go to college.

Comments

Plans for your financial support in college. (Check one).

Entirely.supported by family
Part-time work will be necessary
About how many hours a week?
Total self-support will be necessary
How many hours a week?
G.I. Bill State aid
Scholarship Vets., Rehab., Training
Other

******************
List in chronological order all your civilian work or employment
experiences to date(including part-time or summer jobs).
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FIRM FROM TO NATURE OF WORK SALARY
(Give month & Year) (Per month)

Which of these jobs did you like best?

Why?

List in order of preference five occupations in which you would
like to earn your living. Do not consider your abilities or job
opportunities in making this list. Just consider whethe:: or not
you would be happy in the work.

1.

2.

3.

4.

5.

OCCUPATION REASONS FOR INTEREST IN THE
OCCUPATION

If you were free of all restrictions(if you could do as you wish),
what would you be doing 10 or 15 years from now?

It is possible to make a rough classification of occupations in
terms of your general interests and abilities. In the following
list, indicate in order of preference, (1, 2, and 3) the three
groups in which you believe you would best fit.

Occupations involving business contact with people, such as
the various fields of selling, promotional work, politics, etc.

Occupations involving business detail work, such as accrun-
tant, business statistician, cashier, banker, stenographer, and
officer clerical worker.

Occupations involving social service activities such Y.W.C.A.
worker, Boy Scouts executive, personnel worker, social case work- ^_ -r,
teacher welfare worker.
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involvingnvolving technical or scientific work, such as
engineer, chemist, sw7geon, architect, research worker, inventor,
physicist, toolmaker, etc

Occupations requiring special artistic abilities, such as
musician, actor, artist, interior decorator, designer, etc.

Occupations involving verbal or linguistic work, such as
lawyer, newspaperman, author, advertising man, professor,
librarian, etc.

Occupations involving executive responsibilities such as
director, office manager, foreman, etc.

***********************

What is your present vocational choice?

What other possibilities have you considered?

When did you make your present choice?(Give year.)

Why did you make this choice?(Check the reason.)

Family suggestion or tradition
Friend's or teacher's advice
The vocation of someone you
admire or respect
Suggested by study in school
Suggested by study in college
Choice made on my own respon-
sibility

A long personal interest in
work
It is not profitable finan-
cially
It is best suited to my
abilities
Chosen as being most inter-
esting intellectually

How certain are you that this occupation you have specified is
the one you really want to prepare for? Very certain and satis-
fied Uncertain Very questionable

How much information have you about the requirements of the voca-
tion you are choosing? None Some Extensive amount

What vocation do (or did) your parents want you to follow?
Why?

We are interested in determining why you have considered your
present occupational choice. Below write all the things that
have happened to you which you think might have influenced your
vocational interests. If you need more room, use the other
side of this paper.
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PERSONAL CEARACTERISTICS

Read the qualities listed beicw, then indicate the degree

to the right which, you believe, best describes you by using the

number of your present school grade. For instance, if you are

now in the eighth grade and believe you are cooperative always,

place eight (8) under Always to the right of"Cooperative."

I believe I am:

Cooperative
Dependable
Industrious
Punctual
Honest
Sincere
Loyal
Unselfish
Self-controlled . . .

Emotionally mature. . .

Cheerful
Poised
Patient
Friendly

Always Often Seldom Never

I believe-I am Excellent Good Fair Poor
in general, in my

Grooming
Posture
Health
Manners.
Conversational ability . .

Concern for others
Seriousness of purpose . .

Academic ability
Academic achievement . . .

S'?3
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STUDENT PROBLEM CHECKLIST

everyone faces problems throughout his life. Some of these
problems cannot be solved without help. Many times they are very
easily solved. At other times they are solved only after much
effort. Below a list of problems with which young people are
often concerned is found. After those problems you have not
been able to solve adequately, place a check (V). After those
problems which you would like to discuss with a counselor, place
a double check W) . These will help us to be of greater assis-
tance to you.

1. I usually feel inferior to my associates
2. I have been unable to determine how much time I should

study
3. I have too few social contacts
4. I have difficulty in making friends
5. I do not know how to obtain the money I need
6. I have been unable to determine what I am best able to do
7. I do not know how to take good lecture notes
8. I do not get along well with my parents
9. I often have difficulty in keeping my friends

10. I am unable to determine what I would like to do
11. I have not obtained parental approval of my vocational

plans
12. I do not have enough to talk about in company
13. I receive inadequate financial help from my family
14. I do not know how to outline textbook assignments
15. I am unable to get along with my brothers/sisters
16. I am not interested in my studies
17. I do not have enough information about job opportunities

and duties
18. I am frequently embarrassed when with others
19. I usually do not enjoy being with members of the opposite

sex
20. I am unable to do my work well because of too many social

activities
21. I usually cannot read fast enough to cover all of my

assignments
22. I usually have difficulty understanding wha; I read
23. I do not know what the most appropriate training is for

my chosen career
24. I do not know if an education is worthwhile .........
25. I feel guilty about something I have or have not done...,
26. I have so much outside work to do that I am neglecting

my school work
27. I have trouble making myself study
28. I lack self-confidence
29. I am dissatisfied with my state of health
30. I do not know how to improve my personal appearance
31. I do not know how to break certain habits I have

Other problems(use back of sheet for extra space)

Have you any physical disabilities? (Describe.) "
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STUDENT OPINION SURV17.

Please check your ar.swers to the following questions. Answer
all questions to thc. best of your ability. Please do not sign
this. questionnaire.

1. What grade are you in? 10

2. Are you male or female

11 12

3. Are you in a vocational or academic curriculum?
I don't know

4. How old are you? 14 15 16 17 18 over 18

5. Do you plan to finish high school? Yes No

6. After high school what do you plan to do? 1) Go to work
2) Go to college 3) Vocational tech school 4) Servic

5) Other(please list)

7, Do you know what type of career you plan to follow after you
finish school? Yes No

8. If the answer to the above question is yes, please list the
career you plan.

9. Did your father finish high school? Yes No

10. Do your parents say they want you to fihish high school?
Yes No No opinion

11. Do you think your parents really want you to finish high
school? Yes No

12. Do your parents make you come to school regularly?
Yes No

13. Do you live with your parents? Yes No

14. Do you feel like your parents are too strict on you?
Yes No

15. Do you drive to school? Yes No

16. Do you honestly feel that you enjoy coming to school?
Yes No

17. Approximately how many days of school do you miss each year:
0 10 10-20 20-30 over 30

4b75
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18. Do you feel that the physical appearance including cleanlinesz
of a school building affects whether or not people want to
come to school? Yes No

19. In what way?

20. Do you feel that school administration causes attendance
problems among students? Yes No

21. In what way?

22. Approximately what percent of your absences are unexcused?

23. Do you feel school should have an open campus? Yes No

24. Should schools allow more time for lunch? Yes No

25. Should our school offer more courses? Yes No

26. List the courses which should be added.

27. List the courses which should be dropped.

28. Do you feel teachers have a genuine interest in the students'
attendance? Yes No

29. Do you feel that schools should offer more vocational courses?
Yes No

30. Have you ever been enrolled in a vocational course or program?
Yes No

31. Do you feel courses you are taking now will be beneficial to
you when you graduate? Yes No

32. List those courses which you feel will be of least benefit.

33. Do you feel that people would attend school more regularly if
they felt their courses were of benefit to them in beginning
employment after high school? Yes No

34. List courses you feel will be most beneficial after graduation.

35. Do you feel that vocational courses are helpful in obtaining
jobs after high school? Yes No

,,
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36. Do you think people would attend school more regularly if
there were more vocational classes? Yes No

37. Are you familiar with vocational work-study programs?
Yes No

38. Would you like an opportunity to parv.icipate in such a
program? Yes_ No

39. Do you think people would attend 'school more regularly if
they could leave school after half-a-day to receive
training at a wage-earning job? Yes No

40. Do you think this questionnaire was a good idea?
Yes No Why?



- 60 -

EXPLANATION -')F TH1] SCORING OF THE WOPK-ST IDY QUESTIONNAIRE

Letters or symbols

Pos or P

Neg or N

H-p

H-n

L-p

73,1anation

Positive attitude toward school

Negative attitude toward school

If the subject circled a high
number, the response is positive.

If the subject circled a high
number, the response is negative.

If the subject circled a low
number, the response is positive.

L-n If the subject circled a low
number, the response is negative.

NO The subject circled the three which
indicates that he had no opinion.

NR

% (percentage)

The subject did not circle any
number; therefore there is no
response.

Denotes what percent of the class
responded in the same manner, either
positively or negatively.

**********************

QUESTIONNAIRE FOR THE CVAE WORK-STUDY PPOGRAM

INSTRUCTIONS: Please indicate your answer choice by circling
one of the numbers to the right of each statement. Larger
numbers indicate stronger opinions. Three indicates that you
have no opinion at all. For example, if you strongly agree
with a statement circle the number 5. If you strongly disagree
with a statement circle the number 1.

1. School is a meaningful experience for me. 2 3 4 5

2. I am learning a areat many things. 1 2 3 4 5

3. The things that I am learning will enable me
to earn a livelihood. 1 2 3 4 5

4. I do well in all my endeavors if they have no
connection with school. 1 2 3 4 5

5. Adults who are connected with the school are always



6. I do not mind people telling me what to do
if they have ao connection with schcol.

7. I hate school because. it serveE no tseful purpose
in my life.

8. Physical education, sand, or study hall time
is necessary and-, uscful to me.

9. An afternoon job wo'ild keep me f..7om eoing
well in school.

- 61

1 2 3 4 5

1 2 3 4 5

1 2 3 4 E.

1 2 3 4 5

10. If allowed to work,' could secure my own job. 1 2 3 4 5

11. I could do better in school if the e>periences
were more meaningful.

12. Money earned on an afternoon job would enable me
to have all of the necessary school supplies and
to eat lunch at school.

13. I would agree to have my work graded, and to have
this grade made a part of my total school record.

14. The work coordinator from my school should approve
my place of employment and my employer.

1 2 3 4 5

1 2 3 4 5

1 2 3 4 S

1 2 3 4

15. If I do not like my first job, I should be allowed
to change as often as I like until I find a job that
I like. 1 2 3 4 5

16. Without regard to future usefulness of work experi-
ence, I would work where I make the most money. 1 2 3 4 5

17. I am disillusioned with school because I am
learning nothing. 1 2 3 4 5

18. I could find a job if I tried harder.

19. I make failing grades in some of my classes because
the teachers do not like me.

20. My school guidance counselor is understanding and
has helped me with my problems.

21. It is silly for the school to have such tight
restrictions on all students.

22. The teachers, as a group, are understanding and
helpful to me.

23. If school taught me what I need to know to earn
a livelihood, I would have a better attitude.

1b79

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4, 5

1 2 3 4 5:



24. I dislike school because many teachers try to
tell me what to do. They do not try to under-
stand me.

25. We should have more privileges, even if we do not
do exactly what we are told to do.

26. Even if I do good work, many of my teachers will
not give me credit.

27. I have considered dropping out of sel,o1 to get
a job.

28. Satisfactory work experience could be useful to
me later.

29. If I had an income, things would be easier on my
parents.

30. I will agree to have my schedule rearranged so that
all of my classes are in the morning.

31. If I fail to maintain satisfactory grades, I will
resign from my job.

32. The school should find a job for me.

33. If I get a job, there is a greater possibility of
my staying in school.

34. My parents know about the CVAE program and approve
of my participation.

35. My relationships with my friends would be adversely
affected if I got a job.

36. School would be easier for me if I could attend the
necessary classes and then go home or to work.

37. I could discipline myself if classes at school were
more relevant.

38. I feel that the school personnel are interested in
me and are trying to help me.

39. My peers come down pretty hard on me when I fail to
do my best in school. 1 2 3 4 5

40. The physical activity that I get away from school
is sufficient. 1 2 3 21 5

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4 f

3. 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4 1:

1 2 3 1

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
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OUTLINE FOR A CASE STUDY
COORDINATED VOCATIONAL ACAD3MIC EDUCAYION

Case Study for

IDENTIFYING INFORMATION

FAMILY BACKGROUND

DEVELOPMENTAL HISTORY



Name of Test

EDUCATIONAL EXPERIECG

PSYCHOLOGICAL TEST bP;ZA

Norm Group Raw Score

SOCIAL RELATIONSHIP

VOCATIONAL PLANS

DIAGNOSIS

PROGNOSIS

- 65

Date Tested

(Use more Space if needed.)



TEAM-TEACHER'S RATING SHEET

Dear Teacher:

- 66

Please answer the following nine (9) questions regarding
and return to my mail box today. Your

kind help will be tremendously appreciated and will help me
evaluate the impact of our C.V.A.E. program.

1) Subject -

2) Is this student currently making satisfactory academic
progress in your class? (yes or no)

3) Has this student's rate of achievement over the past
quarter been :-cable, increc,'Ing or decreasing?

4) What is the student's current grade?

5) Does this student's behavior detract from your learning
setting? (yes or no)

6) Regarding question five, is this an improvement, the
same as, or regression from past behavior?

7, 7ould you rate this student's attitude toward your
..arning situation as poor, fair, good, or superior?

8) Regarding question seven, is this an improvent on,
the same as, or regressio. _ from past attitudes?

9) If you like, comment freely here regarding any charac-
teristic of this student.

C.V.A.E. Coordinator



LETTER TO OBTAIN STUDENT'S BIRTH CERTIFICATE

State Department of Health
Bureau of Vital Statistics
Atlanta, Georgia

Dear Sirs:

I would greatly appreciate your helping me obtain my
birth certificate.

My name Ls

I was born (date)

Place

My mother's name is

My father's name is

Enclosed is $1.00 to cover the costs.

Thank you,
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CONSTITUTION OF
TIE GEORGIA ASSOCIATION OF

COORDINATED VOCATIONAL ACADEMIC EDUCATION CLUBS

ARTICLE I - NAME

The official name of this organization shall be the Vocational Opportunities
Clubs of America and may be referred to as the Georgia VOCA club.

ARTICLE II - PURPOSES

The purposes of this Association are:

To unite in a common bond those students in the State of
Georgia who are enrolled in Coordinated Vocational
Academic programs.

To provide leadership for the local clubs.

To provide a clearinghouse for information and activities.

To provide recognition and prestige through an association
of local clubs.

To develop leadership abilities through participation in
educational, vocational, civic, recreational, and social
activities.

To foster a deep respect for the DIGNITY OF WORK.

To assist students in establishing realistic vocational goals.

To help students attain a purposeful life.

To create enthusiasm for learning.

To develop the ability of students to plan together, organize,
and carry out worthy activities and projects through the use
of democratic process.

To create among students, faculty members, patrons of the
school and persons in business and industry a sincere interest
in and esteem for all vocational education.

To develop patriotism through a knowledge of out Nation's
heritage and the practice of DEMOCRACY.

ARTICLE III - ORGANIZATION

Section 1. The Georgia Vocational Opportunities Clubs of America
is an association of local clubs of the State of Georgia.

4SCO
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Section 2. The Administration of the Ceorgia Vocational Opportunities Clubs
of America shall be vested in the CVAE Executive Council comprised of State
Association officers and the State Advisor. Officers shall be elected for
a term of one year.

Section 3. The State CVAE Executive Council will be comprised of: all
state officers, the state advisor, and five coordinators, one from each of
the five regions. The five coordinators will be elected for one to three
years in staggered terms and will be elected by all State CVAE Coordinators
at the annual GVA Conference, three for one year and two for two years. The
two-year terms will be rotated by regions, beginning with Regions I and II,
whose representatives will serve for two years, beginning August 12, 1971.

Section 4. The StaLe Supervisor of CVAE prog7ams shall serve as State
Advisor.

Section 5. Charters shall be issued to local clubs by the State CVAE
Executive Council of the Georgia Association of Vocational Opportunities
Clubs of America.

Section 6. All powers not delegated to the State CVAE Executive Council
shall reside within the local clubs.

ARTICLE IV - MEMBERSHIP

Section 1. Membership of the Geo::gia Lssociation of Vocational Opportunities
Clubs of America shall consist of the total eligible members of the chartered
local clubs and members shall hold the save :membership status as in their
respective club on the local level.

Section 2. A membership year Alan be from September 1 through August 31
inclusive.

Section 3. Students formerly enrolled in CVAE programs shall be eligible for
membership as Associate members with non-voting privileges.

Section 4. Adults or students shall (at the discretion of the local clubs)
be eligible for membership as Associate members with non-voting privileges.

ARTICLE V - VOTING DELEGATES

Section. 1. The club member shall exercise his franchise through voting
delegates at state meetings.

Section 2. Each local club may send one voting delegate for each 15
active members or major fraction thereof to the Annual State Convention.

Section 3. EL-h delegate is entitled to one vote after his credentials have
been presented and approved by the parliamentarian.
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ARTICLE VI - OFFICERS

Section 1. The officers of the Georgia Association of Vocational Oppor-
tunities Clubs of America shall be the President, Vice-President, Secretary,
Treasurer, Reporter, and Parliamentarian.

Section 2. These officers shall be elected by a majority vote of the voting
delegates at the annual State Convention.

Section 3. Officers shall serve for a term of one year.

Section 4. One regional representative (student) shall be elected by the voting
delegates of each region present at the state convention. He shall serve
for a one-year term, be an active member of the Executive Council and preside
at regional meetings.

ARTICLE VII - QUALIFICATIONS FOR STATE OFFICE

Section 1. Candidates for a State office shall have:

1. Active membership status
2. Endorsement of their lor!al club and written recommendation of local

advisor
3. At least one full school year remaining in a CVAE vocational program

Section 2. All candidates for a State Office must file their candidacy for
office with the State Advisor not later than ten days prior to the date of
the annual State Convention.

Section 3. No club is eligible to provide the State President for two
consecutive years.

Section 4. No state officer shall serve for two Consecutive years in any
capacity.

ARTICLE VIII - DUES

Section-1. State-dues shall be set at 50 cents per member for the. school year
and. shall be- .payable before November 1.

Section 2. The-State Treasurer shall report on or before December 1 of each
school year.as- to which clubs have paid their membership dues in_fulL

Section 3. No student may participate in any regional or state activity.
.

unless he has paid his membership dues and is a member in good standing.-

ARTICLE IX - EMBLEM AND COLORS

Tha_emblem of the Georgia Association of Vocational Opportunities Clubs of
America shall be as pictu:ed in the h.:.:IdLiook, and its colors shall be royal
blue, and. gold.

ARTICLE X - AUDIT

Theaccounts of the State Treasurer shall be audited each year by an
Auditing Coimaittee -appointed by the President.

4c C2
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ARTICLE XI - MISCELLANEOUS

Any state-wide issue that arises that is not covered in the Constitution
pertaining to a state-wide matter is the responsibility tc the State CVAE
Executive Council.

ARTICLE XII - AMENDMENTS

Section 1. This Constitution may be amended by a two-thirds vote of the
atL:horized delegates to any annual State Convention.

Section 2. Only such amendments shall be made as are in keeping with the
purposes stated in Article II of this Constitution.

Section 3. Any proposed amendment to the Constitution shall be submitted to
the State CVAE Executive Council at least six months prior to the State
Convention. Those proposed amendments receiving favorable consideration from
the State Advisory Council shall be mailed to each local president at least
30 days prior to the State Convention.

BY-LAWS

ARTICLE I - METHOD OF ELECTING OFFICERS

Section 1. Officers shall be elected by secret ballot at the annual State
Convention. To be duly elected all officers must receive a simple majority
of all votes cast by the delegates. Time shall be allotted for a run-off
between the two highest delegates at the annual State Convention, if necessary.

Section 2. In the event that any officer is unable to fulfill his responsi-
bility, the President will appoint the runner-up to serve the remainder of
the term. In the event the President cannot assume his responsibility, the
Vice-President will assume the role of President.

ARTICLE II - DUTIES OF THE OFFICERS

Section 1. The President. It shall be the duty of the president to preside
over all meetings. The president, in. collaboration with the State Advisor,
shall appoint standing committees and all other committees and may serve as
an ex-officio member of these comaittees.

Section 2. The Vice - President. It shall be the duty of the vice-president
to assume the duties of the president in his absence or upon request of the
president and to assist the president in other ways as appropriate. The
vice-president will be in charge of all student activities and arrangements
at the State Convention.

Section 3. The Secretary. The secretary shall perform the duties common to
the office such as keeping an accurate record of all meetings. It shall be
the duty of the secretary to submit the required reports to the State Office.
The secretary shall also handle all correspondence.

4s ,3
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Section 4. The_Treasurer. The treasurer shall act as guardian of the funds
of the organization, collect dues, and give financial reports at designated
periods. It shall be the duty of the treasurer to send to the State Office
the state dues for each local chapter not later than December 31 ants immediately
thereafter as new members are endorsed.

Section 5. Illey,eporter. The reporter shall act as public relations officer
for the chapter. He shall see that news stories and photographs are delivered
to the various net-9 media. He shall also cooperate with the school officials
concerning assembly, radio, and television programs.

Section 6. The Parliamentarian. The club parliamentarian serves as a con-
sultant to the president on procedural matters. An authority on parliamen-
tary procedures is frequently needed, and the parliamentarian is the source
of such information. The parliamentarian should have a working knowledge
of parliamentary law and the ability to give opinions based upon that law
and not biased opinion. He must be a person in whom others have confidence,
since he may be called upon to settle controversial issues.

ARTICLE III - DUTIES OF STANDING COMMITTEES

Section 1. The "auditing committee" shall examine the records of the State
Vocational Opportunities Clubs of America and shall make a report to the
delegate body at the annual business meeting as to the financial status of
the organization.

Section 2. The "by-laws committee" shall draw up and present to the CVAE
Executive Committee for its consideration such resolutions as may be in order
at that time of the annual meetings.

ARTICLE IV - DELEGATE BODY

Section 1. Vote on any controversial issue shall be by roll call of the
schools.
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ACTIVITIES AND CONTEST MANUAL

1

GEORGIA ASSOCIATION VOCATIONAL OPPORTUNITIES CLUBS OF T-INERICA

Purpose of this Georgia VOCA Activities and Contests
Manual is to provide local VOCA Clubs with the information
needed to operate their programs successfully. Al? approved
contests, State Convention, Regional Run-Off, report forms,
judging procedures, State VOCA Executive Council and club
officer information is included in this manual. For more
information please contact the State VOCA Club Advisors,
Division of Vocational Education, Georgia Department of Edu-
cation, Atlanta, Georgia.
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STATE ORGANIZATION
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VOCA CREED

We CVAE students
One p,--irpose in view,
To strive for the best
In all that we do. . .

To accept responsibibility,
In each daily task,
And look toward the future
By learrdng from the past. . .

To work together our place to find
Through use of our hands,
Our hearts, and our minds. .

To realize that success
Is ours to hold,
If, through CVAE, our
Future we mold. . .

7
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OF GEORGIA VOCA

To assist local VOCA Clubs in the growth and develop-
ment of CVAE.

To curt :r develop a respect for education t
academic experiences coordinated with vocational talents.

To promote an understanding, and appreciation for the
responsibilities of citizenship, the world of work, and the
American way of life.

noCSLA-7
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VOCA STATE MOTTO

"A Beginning"

Learning to work,

Working to learn,

Learning to finish

A job well done;

Willing to try

After defeat

To be successful

For a life complete!

VOCA STATE EMBLEM AND COLORS

The State VOCA emblem presents the silhouettes of

two students (heads only) looking toward sun rays coming

from the letters VOCA. Below the letters are a torch and

flame. The emblem should be in club colors of blue and

gold. The flame may appear in red.

4.90
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VOCA CONSTITUTION AND BYLAWS

The first draft of the Georgia VOCA Club Constitution

and Bylaws was written by Mrs. Corrine G. Thompson and

Mrs. Barbara Elmore, during the -chool year of 1970-71. A

committee of seven CVAE coor-_Lnc, 3 reviewed the draft

in Athens in March of the same school year Each coordinator

was requested to review the document with his local clubs.

During G.V.A. 1971, after another review, the Constitution

and the Bylaws were approved by the coordinators. The

revised copy was then sent to each school for student

evaluation with final approval at the 1972 State VOCA Conven-

tion.

4.911
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STATE VOCA OFFICERS

President

Vice Pres nt

Treasurer

Parliamentarian

Reporter

STATE VOCA EXECUTIVE COUNCIL

The executive council will consist of:

a. The State VOCA officers

b. One Student Regional Director
from each of the existing regions

c. The State Club Advisor

d. One coordinator from each region elected
by a statewide vote of coordinators

)70-470',

8
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ORGANIZATION OF GEORGIA VOCA

GEORGIA

VOCA

o STATE STATE
EXECUTIVE COUNCIL

STATE CLUB ADVISOR

GEORGIA
C.V.A.E.
STUDENTS

STUDENT
REGIONAL

REPRESENTATIVES

4513

C.V.A.E. I

COORDTNATORIS1
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ELECTION OF OFFICERS

(Please refer to Constitution and Bylaws)

STATE:

Elected by voting delegates at the annual State Convention.
A nominee must receive a majority. All officers are for one
year beginning at the time of the State Convention.

REGIONAL:

Each region in the State may elect one student Regional
Representative. The Regional Director is elected at the
scheduled Regional meeting during the State Convention.

LOCAL:

It is suggested that local clubs pattern their organi-
zation and structure after the State club, but local clubs
may have more or less officers.



11

GEORGIA VOCA DUES

State dues must be paid by November first of each
school year. Dues are 50 per student for the year. Most
State club activities are financed from State dues. These
activities include such expenses as are incurred for the
Officer's Training Conference, the State Club Executive
Council, Regional meetings and the State VOCA Convention.
Other expenses are contest awards, trophies, publicity and
the expenses of State VOCA officers representing the State
club.

The local club advisor should point out to the club-
when dues are discussed-- the fact that 100% payment of dues
on time gives the club the right to receive bonus points
toward the "Club of the Year" award-

Dues should be sent to the State VOCA Club Advisor,
Division of Vocational Education, Georgia State Department
of Education, Atlanta, Georgia, 30334. Checks or money
orders should be made payable to the VOCA Clubs of Georgia.
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JUDGING CONTEST

All judges at all levels local, regional and State sholld
be trained by the coordinator-in-charge of the contest. All
rules should be reviewed, and each judge should understand
rating procedures prior to contest time.

Two judges should be secured for all contests, and in
some cases three judges may be desirable.

Rating sheets (shown in this manual) should be used in
all contests.

After the judges have selerted the top three entries in
all contests, point ratings shc_ild be disregarded and the
final selection should be left to the opinion of the judges.
Judges need not be influenced by rating point totals in their
selection of winners.
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STATE CONVENTION

Each year the "event" of the year should be the State
VOCA Convention. When possible, tho lvention will be
held during the months of March or Apl_1. All local clubs
aro encouraged to attend and participate. The State Executive
(7ouncil will select the site and dates for the convention.

Club of the year entries are only made at the State level,
ten days prior to the contention.

REGIONAL COMPETETITION RUN-OFFS MARCH OR APRIL

The state is divided into (5) five regions. Regional
Tr..un-Offs should be held the first week in March (if possible)
in each of the regions.

Each coordinator must let the host club know the names
of the contestants and the contests they will enter, at leaL3t
10 school days before the contest is to be held.

The host club will be responsible for judges, contest
rooms, and eating accomodations.

Each lst place winner will be entered in the State compe-
tition to be held at the State Convention in March or April of
each school year.
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SECTION II

CONTESTS AND AWARDS

44c)I.8

114



15

PURPOSES AND VALUES OF THE CONTEST PROGRAM

Among the values which may accrue are

1. Greater student interest in school work
2. Enthusiasm through competition
3. Classroom work put to use
4. Recognition of student's best work and success
5. Enphasis placed on participating and doing one's best,

but not on winning
6. Eeriness, good sportsmanship, and integrity encouraged
7. Student's abilities and interests discovered and

developed
8. Greater interest in Regional. Run Offs
9. Preparation for State Convention

10. Publicity resulting from the contest is a definite
aid for advancement of good public relations.

RECOMMENDATIONS

1. Contest program should be an outgrowth of the instructional
program, not an addition to it

2. Teaching for contest purposes rather than educational should
be minimized

3. "Winning" aspects should not be over-emphasized

ALL WORK MUST BE STUDENT WORK - - BY THE STUDENT(S) SUBMITTING

THE ENTRY OR PARTICIPATING IN THE PARTICULAR CONTEST.
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COMPETITIVE CONTESTS: RECI02:AL

Each club may have one entry in each of the following
contests to be held at the regional level.

1. VOCA Club of the Year
2. Outstanding VOCA Boy of the Year
3. Outstanding VOCA Girl of the Year
4. Job Interview
5. Scrapbook
6. Talent - Performing Arts
7. Talent - Arts and Crafts
8. Voca Club Project - - School and/or Community
9, Career Manual

10. Public Speaking

STATE COMPETITION

The state competition will be held at the state convention,
all first place regional winners will be entered.

The city that host's the convention, or the coordinators
of that area will be responsible for setting up the contest.

The host coordinators will work with the state supervisor
in getting the judges for the state competition.

Club of the Year entries must be submitted to the State
Club Advisor 10 days prior to the state convention.

VOCA Convention Trophy: During the State Convention the State
Club Advisor will be charged with the selection of the VOCA Convention
Trophy. This trophy will be awarded to the club accumulating the most
points during state competition. Scoring will be based on

1 point for each contest entered at the State level.

3 points for each third place award.

4 points for each second place award

5 points for each first place award.
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CONTEST # 1

VOCA CLUE OF THE YEAR

Club Ratings

The VOCA Club of the Year Trophy is the most coveted of all awards
that Georgia VOCA makes each year. The trophy is presented at the
Annual State Convention and remains in the possession of the club
winning it.

Now Clubs are Rated

Clubs are rated on the basis of objective standards which carry point
values according to their relative importance. A description of these
standards and their point values is included in this section of the
manual. It is suggested that they be discussed with all club members
for their consideration and planning.

Clubs ranking over 200 are given a rating of Superior. Clubs ranking
150 - 199 are given a rating of Excellent. Clubs ranking 100 149
are rated Good.

Rules of VOCA Club of the Year Competition

1. In order to be eligible for VOCA Club of the Year competition,
clubs must submit the Rating Sheet ten days prior to the State
Convention. The rating Sheet must accompany the Annual Club Report.
Each point on the Rating Sheet must be substantiated. (Description of
these reports included in another section of this manual.) Reports
may be submitted in Scrapbook form or in a notebook.

Verification on the Club of the Year Rating Form, Items may he
covered by secretary's minutes, if desired. If verification is not
written up in separate form, the report must be explicit so that
judges can easily find the information.

2. A professional judNing committee and the State Club Advisor will
evaluate all reports and determine all ratings.

3. All awards will be made at the annual State Convention.

4°21
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STANDARDS FOR SELECTING THE VOCA CLUB OF THE YEAR

1. STANDARDS OF LOCAL MEETING PLACE 9 points

The 9 points are based on 3 points for each of the following:
Photos should be submitted.

a. Creed framed and displayed
b. Emblem displayed
c. Permanent minute book kept up to date

2. INITIATION CEREMONY FOR NEW MEMBERS

Written report or publicity clipping.

3. INSTALLATION CEREMONY FOR LOCAL OFFICERS

Written report or publicity clipping.

4. PROFESSIONAL CLUB MEETINGS

a. The 12 points are based on an automatic 3 points
per meeting. Credit given only for four
meetings.

5 points

5 points

12 points

b. Professional meetings include meetings other than
regular business meetings at which time a guest
speaker, film or other special feature is planned
for the purpose of promoting pro;'qsional growth.
However, when the program of a regular business meeting
includes a special feature of the nature described
above, in addition to regualr club business, this
meeting may be counted for points toward the Club of
the Year Award.

c. Written description of each meeting must be submitted.
Minutes are acceptable but completeness is important.

5. VOCA PROGRAM DEVELOPMENT OR (ASSEMBLY PROGRAM) 10 points

a. The 10 points are based on one assembly program
per year.

b. Program must present phase of CVAE or VOCA
c. Written report must be submitted, including

information and materials such as the following:
1. Name of club, school and community
2. Type of program
3. Purpose of program
4. Details of planning and executing
5. Number of club members participating and

what they did
6. Printed program, if any
7. Pictures, if any

422
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8. Local and school publicity
9. Local evaluation of value of program to

club members, CVAE program, school and
community

10. Other materials or information which will
aid the committee in evaluating the program

d. Total points to be allowed for program will
be determined by contest ,...Immittee. Pill be
rated in terms of value to clut, members, CVAE
program, school and community.

6. PUBLICITY 20 points

a. The 20 points are bused on 5 points for each
item of publicity appearing in the local or
school paper, radio or T.V. Show.

b. All articles must be written by club member.
c. All local articles must appear in print to be

valid for points and an actual copy of each
article as it appeared in print must be
submitted.

7. APPEARANCE BEFORE CIVIC GROUPS 20 points

a. The 20 points are based on an automatic 10 points
for each appearance. Credit given only for two.

b. Must be done by club members
c. May be done by one or more Cub members and

may be any type such as a talk or demonstration.
d. Description of each appearance must be submitted.

8. LOCAL EMPLOYER-EMPLOYEE BANQUET OR FUNCTION

The 20 points are based on the following:

An automatic 20 points for holding a banquet.

9. STATE OFFICER

a. Two points are given for any one state officer
coming from the local chapter.

b. Credit only for officer who was elected
at this year's state convention

c. Credit for one officer only.

20 points

2 points

10. ATTENDANCE AT STATE CONVENTION 5 points

a. An automatic 5 points are earned if the chapter
is represented with an official delegate to
this year's state convention.

b. Number of delegates attending does not influence
rating, but at least one must attend.



11. PARTICIPATION IN CONTESTS AT REGIONAL RUN-OFF

The 45 points are based on 5 points for each contest
in which the club participates at this year's
Regional Run-off.

12. PARTICIPATION IN CONTESTS AT STATE CONVENTION

The 50 points are based on 5 points for each contest
in which the club participates at this year's
state convention.

13. RECREATIONAL ACTIVITIES

a. The 20 points are based on an automatic 10
points for each club-wide activity. Credit
given only for two

b. Written description of each activity must be
submitted.

90

45 points

0 50 points

20 points

14. ALUMNI ACTIVITIES 5 points

a. The 5 points are based on the following:

1. Alumni active all year 3 points
2. Three club meetings with alumni present. . 1 point

3. Follow-up survey made of last year's
members 1 point

b. Copy of survey results must be attached.
c, Written description of points claimed in No. 1

must be attached.

15. CLUB PROJECT (SCHOOL OR COMMUNITY) 5 - 15 points

The 5 - 15 points possible are based on a worthwhile
club project of "special service" either to the
school or to the community. A professional judging
team and the State Club Advisor will award points.

16. RELATED PROJECT INVOLVEMENT 5 - 15 points

The 5 - 15 points possible are based on a curriculum
project and follow-up where academic coursework has
been displayed with vocational experience.

An example would be where math and industrial arts
combine to build a child's playhouse later donated
to a children's home.

4 924



17. WORK EXPERIENCE OT WORK SIMULATION

A short written statement outlining
experiences by cooperative students
descriptive explanation of training
the school campus (with pictures if

on-the-job
or a
stations on
possible).

18. CLUB trEnBERS INVOLVEMENT IN SCHOOL ACTIVITIES

Examples: clubs other than VOCA, athletics,
drama, music, leadership and service

19. VOCA DUES PAID ON TIME

100% membership State dues mailed to state club
advisor by November 1st.

2,5

21

5 - 15 points

5 - 15 points

12 points



SAMPLE RA:11LE

VOCA CLUB OF THE YEAR REPORT

DIPECTIONS:

1 2

1. Keep record of points accumulated during year and transfer to this
form for final report.

2. Begin accumulating points at close of immediate past state convention.
3. Give all information called for below and enter total points under

"Local Club Rating." Do not write in "State Rating" column.
4. Prepare two copies of the report. Keep one for your files and

forward the other copy to your state club advisor.
5. State advisor will then check the report for accuracy and complete-

ness, sign it, and forward to the state judges.
6. Report must be in the hands of the state advisor at least ten

days prior to the opening date of the state convention, and must
carry all signatures and substantiating evidence called for to
be valid.

7. Substantiating evidence called for must be submitted in neat,
logical manner. Separate each area by numbers corresponding with
the numbers on the rating sheet. For example, evidence for No. 6,
should be numbered "6" and neatly presented.

8. The club winning the highest club rating will be the VOCA Club
of the Year. Scores may be prorated if deemed necessary.

STANDARDS

LOCAL
POSSIBLE CLUB STATE

POINTS RATING RATING

1. STANDARDS OF LOCAL MEETING PLACE

(List items for which points are
claimed)

2. INITIATION CEREMONY FOR NEW MEMBERS

a. Date held

3. INSTALLATION CEREMONY FOR LOCAL OFFICERS

a. Date held

4. PROFESSIONAL CLUB MEETINGS

9

5

5

No. held 12
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STANDARDS
LOCAL

POSSIBLE CLUB STATE
POINTS RATING RATING

5. VOCA ASSEMBLY PROGRAM

a. Date held 10
b. Attach written description

6. PUBLICITY

a. No. local articles or shown

b. attach copies called for

7. APPEARANCES BEFORE CIVIC OR TRADE GRtiUPS

a. No. appearances
b. Attach description of each

appearance

20

20

8. EMPLOYER-EMPLOYEE SOCIAL FUNCTION

a. Date held
b. Type function 20

9. STATE OFFICER (List name and office below)

2

10. ATTENDANCE AT STATE CONVENTION

Date of convention 5

11. PARTICIPATION IN CONTESTS AT REGIONAL
RUNOFF: LIST NAMES OF STUDENTS AND
CONTESTS ENTERED.

a.

b.

c.

d.

12. PARTICIPATION IN STATE CONTESTS (List
contests below for which points are
claimed)

45

0-50

,.



LOCAL
POSSIBLE CLUB STATE
POINTS RATING RATING

13. RECREATIONAL ACTIVITIES

a. No. held
b. Attach written description of each 20

14. ALUM' ACTIVITIES

a. Check activities for which points
are claimed:
1. Alumni active all year
2. Three club meeting with alur-7,i

present
3. Follow-up survey made of last

year's students 5

15. CLUB PROJECT (School or Community) 5 - 15

1(. RELATED PROJECT INVOLVEMENT 5 15

17. WORK EXPERIENCE OR WORK SIMULATION 5 - 15

10 CLUB MEMBERS INVOLVEMENT IN SCHOOL
ACTIVITIES 5 - 15

19. VOCA DUES PAID ON TINE (10C% Membership) 12

l':OSSIDLE POINTS 330

TOTAL POINTS ACCUMULATED

Certified by Coordinator Local Club President

School Official Local Club Secretary

State Club Advisor Date Report nailed to
State Club Advisor
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LO:JEST 2 and 3

Contest 2

Outstanding VOCA Roy of the Year

Contest 3

Outstanding VOCA Cirl of the Year

Local Club!

Each local VOCA Club is encouraged to hold a local contest ( of
their own design) to select the outstanding boy and the outstanding
girl. A local committee of educators, business and civic leaders
should be used to judge the local contest.

Regional:

EACH CLUB rAY ENTER ONE BOY AND ONE GIRL AT THE REGIONAL RUN-OFF.

The student must attend the Regional Run-off to be interviewed by
a committee of unbiased educators, business leaders and civic
leaders who will study the standards for selecting the VOCA student
of the year, study the student's notebook and interview all
candidates.

Pegional and State

PURPOSE: To encourage a high degree of student achievement in
the total CVAE Program.

Standards for possible consideration may include:

1. Leadership in local VOCA Club.
2. Service to the club, the school and the community.
3. Grade point average improvement
4. Social and mental growth while a member of VOCA
5. Improved school attendance
6. On-the-job experiences
7. In-class or laboratory growth and development
8. The student interview
9. Comments and recommendations from academic teachers,

vocational teacher and the school principal.
10. The 300 short report.
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Each item shall be giver, a point value from 1 - 7 points. The
actual interview will be assigned a weight of 1 - 10 points.

The judges will then compute the points awarded and select the top 3
candidates. From these 3 students - the top student shall be selected
with no regard to points.

After selecting the top 3 students the judges may require a second
interview of no more than 3 minutes each - for final selection.

NOTES TO COORDINATORS: (VOCA STUDENT OF THE YEAR REPORT)

1. Fach school shall be allowed to enter one boy and one girl each.

2 Each entry will write a short report (300 words or less) giving a

descr4tion of his school and job success and experiences for the
year.

3. Each entry will be prepared to answer a minirur of three questions
related to the CVAE Program and his or her experience.

4. Each entry will be prepared to face a panel of judges and answer
questions concerning CVAE, the school, future career gnals and club
activities.

The 300 work report, letters of recommendation, pictures, grade
sheets, attendance reports etc. should be bound together in a
notebook or a simple binder or folder.

4._.t): 4#r)



Date:
VOCA STUDENT OF THE YEAR

Ra.tinal_Sheet

\717,E, f St Jen-::: School:

City or County:

STANDA1-,3 Point Value
CIRCLE ONE ONLY

T. ..._ead.,2rship in local VOCA Club 1

Grade Point Average improvement
(Look for official transcript or
signature of principal as proof
of grades) 1

III.Servic- to the club, the school,
and or the community 1

IV. Social and mental Growth while

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

6

6

6

6

7

7

7

7

7

7

7

7

7

7 8 9 10

a member of CVAE (Look for letters 1

from teachers and school administrators

V. Improved overall school attendance 1

VI. On-the-job Experiences 1

and or

In-class or laboratory growth
and development 1

VII.Comments and Recommendations:
by teachers, academic team
members, vocational instructors,
and school staff 1

VIII. Short Report by student
(Not more than 300 words) 1

IX. Student Interview 1

Total Points:



CONTEST 4

Jon INTETTIET1

Purpose:

To stimulate interest and acquaint the students with employment procedures

which they will face in applying for positions in industry, government
or business:;.

Rules:

1. Contest judged 252 on application form and 75% on personal interview.

2. Assemble at designated room one-half hour prior to personal interview

time for purpose of filling out application form.

3. Contestants apply for job or position of their choice in keeping

with ! areer objective.

4. Personal data sheets is recommended, but not required.

5. Photo should be attached to Personal Data Sheet.

In order that the contestants may understand their good and bad points

and thus be able to profit by the judges' rating, summary sheets showing

a composite scoring of the judges will be sent to each contestant as

noon after the Re.Uonal contests as possible.

Judging:

The contestant in the job interview contest is first interviex,,ed by a

receptionist. The receptionist, after a brief interview, gives the

applicant an employment application to fill out. Upon the completion

of this application, the contestant returns the application to the recept-

ionist who rates it from the standpoint of legibility, neatness, and

completeness in answering or acknoweedging all questions. During this

rating period, the applicant is told to be seated. After the recep-

tionist completes the scoring of the rating sheet in other general

areas as the manner in which the applicant introduced himself/herself,

the expression and tone of voice used, the applicant's general attitude

and appearance, the contestant is conducted to an interviewer. Here the

applicant is rated once again on such factors as the introduction, manno:

of answering questions, ability to express himself/herself, general

attitude, and leave-taking. Judging and scoring is done on a point

system by the receptionist and the interviewer. See rating

sheet.



Contest Personnel:

1 Chairman should assemble judges ore-half hour before interview tir:

to a- -er questions, explain rating procedures, ,.4ive out rating 5--':-CtS

for ir_ervieu, go over applications, set up facilities, ind insure
reasonable degree of privacy for judges.

2 Co-Chairman - secure application fortis, meet with _onte.itnnts
one-half hour before interview, explain how to fill out form, ans,,-er
questions, and give completed anplicaticns to chairman.

3 Two to 3 judges - review application forms - use ratir4 sheets for

personal interview - Judges may rotate turns at interviewing but

only one judge should question any given applicant - others should

observe.

Suggested Interview Questions:

Why are you taking CVAE?
What do you like most about it?
What are your favorite subjects? Why?
What subjects do you dislike? Ifiy?

What are your extra-curricular activities?
What type of work do you lilze?
What would you like to be doing five years from now? Ten years?

What jobs could you do well without further training?

What is your career objective?
Row does your family feel about yor 'corking?

NOTE:

The following application and rating aheets should be used in all

Regional Run-Offs and at the State Convention.



Print (Page 1)

Date

:ame

APPLICATION FOR ETIOYITIZT

Position applied for

Height

77!

Weight Age

Address Telephone u.

(Street or RFD) (City) (State)
State Social

Previous Address Security runber

Eirth date Birthplace
(Month) (Day) ;Year) (City, State)

CHECK ALL THAT APPLY:

Female Own home Number and age of dependents

Male Rent

Single Board Relationship of dependents
Married Live (Parents)
Widowed With (Relatives) Business or occupation of father
Divorced Purchasing home
Separated (or husband)

Irterested in: Temporary work ; Full - time; Fart-time
Saturday only

Salary expected
Are you responsible for your entire support
on you for their support: Number
Nature of any physical defects
Recent illnesses

? Others who are dependent
Ages

Pate of last physical examination

Education
Circle grade
Completed

Name of
School Location

Major
Sub'ect

Year
Graduated

1 2 3 4

Elementary 5 6 7 8

High 1 2 3 4

Business or 1 2 3 4

Vocatiotal
College or 1 2 3 4

'I v .

Night or
Correspondence 1 2 3 4

Cive details of any other educational training:



Print --age 2)

what are your hobbies?
in case of illness or emergancy, notif7:

Address

Relationship

1

Telephone

by do you feel qualified for the position for which you are app:,inFf

PREVIOUS EiPLOYMENT
(Last employment first)

Department-Position IReason for

Name and address of em _o er Duties-Sal,ries ;leaving
From To

Month Month

Year Year

Month Month

Year Year

:Ionth Month

Year Year

1.

2.

3.

PERSONAL REFERENCES
(Do not give names of relatives or former employers)

Name Address Occupation

Interviewed by:

Other remarks:

Do not write in space below.

Personality
Attitude
Ambition and initiative

Calmness
Physical qualities
Intelligence
Leadership
Appearance and Grooming
Work best suited for
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CONTEST I/ 5 SCRAPBOOK

Entries in the Scrapbook Contest will be mailed to the Regional

Run-Off Chairman at least 10 days prior to the date set for the Regional

Contest Run Off. The following criteria for judging entries will be

considered and each criterion will carry points toward evaluation...

please see the rating sheet.

THEME, CLUB ORGANIZATION AND OBJECTIVES, ACTIVITIES (SOCIAL, RECREATIONAL)

ON-THE-JOB EXPERIENCES OR SIMULATION, CLASSROOM PROJECTS OR ACTIVITIES,

ARRANGEMENT AND LAYOUT OP SCRAPBOOK (table of contents, continuity,

conciseness and originality).

Each scrapbook will be on display at the Regional Run-offs. The

winning entry will be sett to the State Scrapbook Committee 10 school

days before the State Convention.

The club scrapbook should present, in logical form, a history

of all club activities for the past school year. Items used in the

Scrapbook may cover one calendar year from the last state convention

until the 10 days prior to this year's convention.

The scrapbook may not be used as an entry in the "Club-of-the-

Year Contest." Materials may be duplicated and appear in both scrapbook

and in the notebook verifying materials and activities to support

the club-of-the-year entry.

The following rating sheet should be used by all judges at the

Regional Run-Offs and at the State Convention.



Entry Number

Judge's Name

Directions: 1.

2.

3.

SCRAPBOOK

Rating Sheet

Theme of Scrapbook

School
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Fill out separate rating sheets for each scrapbook.
Sub-headings have been given point values as a guide
in determining total judged points for each major

heading.
Total the judged points and place this total score
at the bottom of the page.

*********

PURPOSE: (Possible Points - 10) Judged Points

Is the purpose expressed clearly in preface
and does the scrapbook achieve this purpose?

ORGANIZATION: (Possible Points - 20) Judged Points

Preface and Table of Contents
CVAE and VOCA Information
Arrangement of Information
Continuity of Thought

APPEARANCE: (Possible Points 10) Judged Points

Originality and conciseness
Appropriateness of Illustrations
Neatness
Layout

USE OF WORDS:

Grammar
Spelling

(Possible Points - 10) Judged Points

SUBJECT COVERAGE: (Possible Points - 50) Judged Points

Club and Program organization,
activities, and projects. Work
experiences, laboratory simulations
and CVAE accomplishments in terms of
club and program objectives.

TOTAL JUDGED POINTS
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CONTEST II 6 Talent-Performing Arts

Purpose: To encourage cultural participation.

Each club may enter one entry in this contest. The entry may be

comprised of one to eight members. Time will be limited to 10 minutes

for any talent of the club's choosing. The 10 minute rule is a maximum.

No minmum will be set.

This contest will be held just before(or after)the awards banquet

at the state convention. At the Regional-Run Off the host coordinator

will schedule the talent contest.

EXAMPLES: dramatic reading, live entertainment, speech, dance,play

band, solo, comedy act or combination of two or more of those listed.

Entries are not limited to examples presented here.

REGIONAL RUN OFF: Each coordinator entering students in this contest

should contact the host coordinator if special arrangements are needed

to assist the student's performance...at the school hosting the Run Off.

STATE CONVENTION: The local club sponsoring the Regional Run-Off

Winner in Contest #6 Talent-Performing Arts is responsible for the

transportation and all necessary arrangements for their entry to,during,

and from the state convention site. The following contest rating sheet

must be used at the Regional and State levels during competition.

4.940
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Contest

Talent-Performing Arts

RATING SHEET

ITEM
POI ?T

VALUE
POINTTS

AWARDED

I. Poise and confidence

II. Stage Appearance

III. Talent

IV. Originality

V. Audience Reaction

Total Points

1,5

15

0

15

100
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CONTEST # 7 ARTS AND CRAFTS

PURPOSE: To encourage students to develop all skills and talents.

Each club may enter one entry in the Arts and Crafts Contest. The

entry may be designed, built, crafted or painted by one, or any number

of CVAE students. It may be constructed of any material and it may

be of any size, shape and color.

IT MUST BE THE WORK OF THE VOCA STUDENTS

EXAMPLES: paints, projects from industrial arts, home economics,

science class, machine shop, art, wood shop, auto shop, agri-shop,etc.

or the entry may be designed and constructed in the home or a training

site.

REGIONAL RUN OFF: Each coordinator entering students' projects or art

objects in this contest should contact the host coordinator if special

space or arrangements are needed for proper display at the Regional.

STATE CONVENTION: The local VOCA club sponsoring the Regional Run Off

Winner in Contest # 7(Arts and Crafts) is responsible for the transportation,

and all necessary arrangements for their display at the State Convention.

The following rating sheet must be used by the judges at'the Regional

and State contests.
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RATIN SHP=

Talent-Arts and Craft

ITEM

Point
Value

Points
Awarded

I. Display and Arrangement

Creativity

III.Originality

IV. Art, talent or craft skill
(must be the wore- of one or
mo,-e students enrolled in

CVAE)

V. Special Effects

10

10

10

60

10

Total Points 100
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CONTEST # 8

VOCA CLUB PROJECT

SCHOOL AND OR CO?1NUNITY

This is either a committee of students or an enire local VOCA

club project. All Georgia VOCA clubs are Lncouraged to participate,

in this contest each school year.

A Club (or group of students) may enter only one entry per club.

The project may be of service to the school, the community or a combination

of both. These projects will be judged prior to the Regional Run-off

and should be in the hands of the regional chairman at least 10 days

prior to the competition. A description of the project should be

limited to 25 pages and placed in a 3 ring notebook. The winning project

will be announced the day of the regional competition.

The winning regional project will be sent directly to the state

supervisor by each regional chairman and the winning State projects

will be announced at the State Convention

EXAMPLES: Description of Projects: A community project is a worthwhile

civic endeavor. It may be a short project which extends over a short

period of time. It may or may not involve all club members and may or

may not contribute directly to the promotion of CVAE and VOCA.

Specific Examples: Care Packages Safety Campaigns

Visits tc Rest Homes Needy Faimly project

Voting Drives Assistance to a civic

Community Chest Drives group or project

Community Clean Up
A school project may or may not be or direct service to the school and

may or may not benefit the whole school. It may be for any period of

time. It should(not required) involve all club members. Specific

examples: Career night, CVAE Day or Week,Teacher Appreciation Day and

Campus Clean-up.



In addition to the examples noted on the last page a club

may elect to serve both the school and the community in the same

project. The following report form should be used in the front

of the notebook. This will give the judges a quick, concise over-all

picture of the project. This ratirq; Jheet must be used by judges at

both the Regional and State Competition.

VO C A

SAMPLE FORM ---REPORT OF CLUB PROJECT

This form should be completed for the project and placed in the front

of the project notebook.

CLUB CITY: Date:

Advisor:

Name(or Kind) of Project:

Purpose of Project:

Date Begun: Date Completed:

Number of Club Members Participation:

Description: Write a short paragraph describing your project and how it

was carried out.

Signature of Club President or
Project Chairman

Signature of Club Advisor

4;7:45
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RATING SHEET: VOCA SCHOOL AND/OR COMMUNITY PROJECT

SCHOOL: TITLE OF PROJECT:

CITY:

ITEM POSSIBLE POINTS POINTS AWARDED

PRUPOSE: 10

Is the purpose expressed clearly
in preface and does the project
achieve this purpose?

ORGANIZATION: 10

(of the notebook) Arrangement
of information and continuity
of thought.

SUBJECT COVERAGE: 50

Notebook shoald include information
such as: Importance and development
of service,procedures,major activities,
groups served,publicity,student
participation,and learning experiences.

USE OF WORDS:

Grammar and Spelling

FOLLOW UP

Value of Project
(Was it worthwhile)??

10

20

TOTAL POINTS 100

4 )/16
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CONTEST # 9 CAREER MANUAL

Each CVAE student should begin, to think about the future and how

thevfit into selected occupations. This contest should encourage in-

dividual students to investigate jobs and see not only what the occupation

has to offer but what one must do to obtain this career goal. The stuclent

should ask himself the following questions:

What does this job have to offer me ??? What do I have to offer to

to this field??? What education and training is necessary to secure

this position???? What rewards are available, should I seek this career???

Each student entering this contest should do his/her own work.

The coordinator and team teachers should only advise. The student should

research the job or jobs in one major area of his/her choice...for example:

jobs in heavy construction or the field of nursing. The student report

may be in the form of a "paper", notebook or manual.

One student career manual from each local club may be entered at the

Regional level. TWO career manuals will be judged as winners at the

Regional level and both will be declared as 1st place winners. These

two manuals will be sent to the state VOCA club advisor and this will

make 10 entries at the State Convention. At the State Convention the

following awards will be given: 1st place, 2nd place and 3rd. place.

Manuals should not be more than 50 typed pages(typing is not required)

and should be submitted in a three ring notebook or a simple folder or

binder.

Both Regional and Statejudges must use the following rating sheet.



RATING SHEET

CAREER MANUAL
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ITEM POSSIBLE
POINTS

I. Actual Student Research

II. organization of Material

III.Creative drawings, pictures,
or photographs

IV. Career IrCormation

V. Future opportunities for the
student

VI. Conclusions or summary

POINTS
AFARDED

Total points 100



CONTEST it 10 PUBLIC SPEAKING

PURPOSL: To develop the students ability to organize and present

information in an effective manner toagroup of peers or adults.

This contest also serves to select outstanding students to assist with

the State Convention.

PROCEDURE: The student's speech should be approximately 3 minutes long_ .

The coordinator should help the student time the presentation. If the

student's speech is over 4 minutes the coordinator-in-charge of the

contest should ask the student speaking to please stop and take their seat.

In order that the contestants may understand their good and bad

points and thus be able to profit from their rating sheets....the ratings

will be given to the contestant as soon after the speaking contest as

possible.

The speech should be prepared and practiced several times prior to

contest time. The topic is optional and completely open. Suggested

topics might include:

a. The.generation gap d. Our changing society

b. C.V.A.E. and me e. Affects of Drugs

c. Transportation today and tomorrow f. Pollution

One entry allowed per club at the Regional Run Off. This is a

good contest for all students to watch at the Region and State...while

other contests are in progress. Notes made during the preparation may

be used during the actual speech, if the contestant so desires. The

student should not "read" the speech. The follov/ing rating sheet should

be used during competition at the Regional and State contests.



RATING SHEET

PUBLIC SPEAKING CONTEST

NAME OF CONTESTANT
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VOCA CLUB: CITY:

TOPIC OF SPEECH:

LENGTH OF PRESENTATION: (Minutes)

111111111411111111111111111111111f1111111111111111:11-111111111111111114

Directions: each item under Content and Presentation carries a total

weight of 5 points. The weight you give each item should be anywhere from

5 points to 1 point...judging from excellent to poor. Total the points

for all items and place the total score at the bottom of the page.

CONTENT
(Possible Points 25) ACTUAL POINTS

DID THE SPEAKER
Develop the subject adequately?
Support opinions by effective examples?

Make effective use of diction and English?

Have unity, coherence, and emphasis in

the presentation?
Organize the material well?

DID THE SPEAKER

11111111111

PRESENTATION
(Possible points 35) ACTUAL POINTS

Show poise and confidence?
Have a pleasing manner?
Hold audience attention?
Have a clear, pleasing voice?
Have a good personal appearance?
Have a good pronunciation and enunciation?

TOTAL ACTUAL POINTS AWARDED
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AWARDS

LOCAL CLUB: Awards by &ocal VOCA Clubs: Whenever possible local

VOCA clubs and their CVAE coordinators should strive to have local run-offs

within their own school. Competition and related activities on the local

level will improve morale and build interest in the curriculum and program.

REGIONAL RUN OFF: The Regional host or chairman should meet

with a committee of coordinators from their region and make plans in

September or October for financing the Regional Run-Off in terms of trophies,

gifts, prizes and other awards.

PLEASE NOTE: THE CLUB OF THE YEAR WILL NOT BE JUDGED ON THE REGIONAL LEVEL

Whenever possible 1st, 2nd aad 3rd place prizes should be awarded. The

Career Manual Contest is an exception.

STATE CONVENTION: The State VOCA Executive Council will plan

the awards program and will take the leadership in securing all awards

on a statewide basis. Local clubs and coordinators are encouraged to

assist the Executive Council and the State Club Advisor.

At the state convention the following awards will be presented in

each contests: FIRST PLACE
SECOND PLACE
THIRD PLACE

The dates for all Regional Run-Offs and the State Convention

will be announced to all clubs by the State Club Advisor no later than

November 1st. of each school year
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SECTION III

SUGGESTED GUIDELINES
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SUGGESTED ORDER OF BUSINESS FOR

VOCA MEETINGS

1. The meeting is called to order by the president- -
two raps of gavel.

2. Recite the VOCA Creed. (Three raps of gavel
for members to stand; one rap to sit down.)

3. The minutes of the preceding meeting should be
read by the secretary. These may be approved
as read or may be approvers with additions or
corrections.

4. Treasurer's Report is read and "received as read
and filed for audit (Chair so states)."

5. Reports of committes are called for by the
president.

6. Unfinished business is taken up at the call of
the chair or of the meeting.

7. New business.

B. The program, if any, may be held at this point.
This is considered part of the meeting and the
president presides throughout with the assistance
of the program chairman.

9. Adjournment. This may be followed by refreshments
and entertainment.
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OFFICER INSTALLATION

This impressive ceremony can be adapted for use by your local
VOCA Club in installing new officers. However, since it should be a
standardized and formal ceremony, it is given in full detail.

This event may take place at the same time new members are
initiated into your local VOCA Club. You may wish to invite parents,
friends, and faculty to this ceremony.

Staging: In the center of the stage or room, place lighted candles--or
spell out C .V.A .E. with large "cut-out" letters. If possible, use a
floral center piece. Use VOCA colors--blue and gold. Display the
creed, emblem, and motto. Place the American flag in the proper
place on the platform, and a Bible on the table in such a manner as
to be visible to the audience.

If the platform is small, place only enough chairs on it for the
outgoing officers. The incoming officers can then be seated in the
first row of the auditorium--ready to take their places upon the platform
at the proper time. However, if the platform is large enough to accommo-
date them, the outgoing officers should sit on the right side of the stage
(from audience viewpoint), with the incoming officers on the left and
opposite their corre sponding officers.

Officers should sit from left to right in this order: President,
Vice President, Secretary, Treasurer, Reporter, and Parliamentarian.

Music: If at all possible, it is very effective to have a pianist playing
"America the Beautiful" as the officers file up on the platform. This may
be played softly at both the beginning and the end of the ceremonies.

Ceremony: The outgoing President speaks first: "Pellow members of
Vocational Opportunities Clubs of America, it is my pleasure at this time
to present your new officers--duly elected and entrusted with the adminis-
tration of this organization during the coming year. Will each of our
incoming officers please stand when called upon and face his predecessor
for induction into office."

The outgoing President calls upon the President-elect to step forward
and addresses him concerning the duties and responsibilities of his office
in this manner.

"Mr. President-elect, you have been chosen by the club members of
this Club of VOCA to lead this organization for the following year. In
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electing you President, we have indicated our faith in your qualities
of leadership, responsibility, diplomacy and intelligence and hereby
entrust you with the future administration of this club.

"As President you will preside over all of the meetings of this
Chapter and be responsible for c-ur progress during the coming year.
We will look to your leadership in all endeavors. If you are willing
to accept this responsibility, please raise your right hand and repeat
after me:

"I understand fully the honor and responsibilities
which have come to me as President of this Club of
VOCA and do solemnly and sincerely promise to accept
and fulfill these responsibilities to the best of my
ability.' "
The retiring President then shakes hands with the President-elect

and presents him with the gavel -- handle first. The new President then
returns to his chair. Each outgoing officer is then called upon by the
President to induct his successor. (Though their speeches are essen-
tially the same, they are given below as a guide.)

"Retiring Vice President": "You, (name of incoming Vice President),
have been chosen as Vice-President of this VOCA Club by your fellow
members. They have, thus, demonstrated their confidence in your
ability to assume the leadership of this organization in the President's
absence. It shall be your duty to assist the President whenever called
upon to do so and to serve as chairman of all meetings of this club in
the absence of the President. If you are willing to assume these respon-
sibilities, please raise your right hand and repeat after me this pledge:

'I understand fully the responsihiliti.es of the office
of Vice-President and hereby promise to accept and fulfill
these responsibilities to the best of my ability." The
Vice-President then follows the same procedure as the
incoming president.

"Retiring Secretary": "You, (name of incoming Secretary), have been
chosen by your fellow members as Secretary of this VOCA Club. As
Secretary, you will be responsible for the records of this organization,
and the keeping of accurate minutes. You will also be called upon to
carry on all official correspondence. You will keep an accurate list of
members and furnish members with membership cards. You should provide
the President or his substitute with a written agenda for each meeting and,
if possible, with a list of committees. If you are willing to accept these
responsibilities, please raise your right ha and repeat after me: 'I
understand fully the responsibilities of the office of Secretary and hereby
promise to accept and fulfill these responsibilities to the best of my
ability." Shakes hands and incoming Secretary takes proper place.

4-t
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"Retiring Treasurer': "You,(name of incoming Treasurer),
have been chosen for a position of high honor and trust.
Your duties will require you to keep accurate records of
all receipts and disbursements of this club and be ready
at all times to give a report of its financial condition.
It is your duty to receive and deposit all club funds, pay
them out as directed, prepare a budget of proposed expendi-
tures and collect dues. It is also your responsibility to
encourage thrift in the club and among your fellow members,
thus performing an educational function. If you are willing
to assume these responsibilities, please raise your right
hand and repeat after me: 'I understand fully the respon-
sibilities and duties of the treasurer and hereby promise
to accept and fulfill these to the best of my ability."'
Shakes hands and takes proper place.

"Retiring Reporter": 'You,(name of incoming Reporter), have
been chosen by your fellow members, as Reporter of this club.
You will be responsible for gathering club news and reporting
it to the local and school papers and to the State Association.
It should be considered as part of your duties to provide
continuity between previous, present, and future members
of this club by keeping complete records of events of im-
portance in the life of your club to pass on to your suc-
cessor at the end of your term. If you are willing to
assume the responsibilities of this office, please raise
your right hand and repeat after me: 'I understand fully
the responsibilities of the Reporter and hereby promise to
accept and fulfill these responsibilities to the best of
my ability.'" Shakes hands and takes proper place.

"Retiring Parliamentarian": "You,(name of incoming Parlia-
mentarian), have been chosen by your fellow members as Par-
liamentarian of this club. You should be well versed in
Robert's Rules of Order, Revised, and be able to settle all
questions of parliamentary procedure as they arise. If
you are willing to assume the responsibilities of this
office, please raise your right hand and repeat after me:
'I understand fully the responsibilities of the Parliamen-
tarian and hereby promise to accept and fulfill these respon-
sibilities to the best of my ability.'" Shakes hands and
takes proper place.

INITIATION

Early October is an excellent time for the initiation
ceremony. This ceremony can be as elaborate or as simple
as your resources and desires allow. It can be strictly a
"members only" affair, or it may be held in the evening with
parents and school officials attending. Whether small or
large, it must be conducted with due solemnity and beauty.
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The ceremony may be conducted either on a stage or in the
center of a room, with the audience around the outer edge.
The diagram shown here may be helpful in placing the parti-
cipants.

Floor Plan For Initiation Ceremony

Guest Vice
Sec. Principal Pres. Speaker Pres. Treas. Parl.

6

D 0 0 0 X X X X

(stage) 171

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u

New
Members

XXXXXXXXXXXXXXXX Other Club
MembersXXXXXXXXXXXXXXXX

0 VOCA Advisor

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Guests

A table on the stage should be draped with Blue and
Gold cloth. One lighted candle with the words "A Beginning"
is impressive and the State Club Emblem should be dis-
played if possible. Where the initiation ceremony is large
enough to warrant it, spotlights and background music are
most effective.

The suggested script which follows may be helpful:
President: The Club of Georgia V.O.C.A.
is now in session. The purpose of our meeting is to receive
into our organization a number of new members. These can-
didates have been instructed by the Installing Officer.
(Name of Installing Officer) will now report the results of
his instruction.

Installing_ Officer: Mr. President, I am happy to report
that all candidates have met the conditions for membership
in our club. I certify to you that each has satisfactorily
completed all requirements for club membership.

President: Thank you. You have heard the report of the
Installing Officer. Now let us proceed with the ceremony.

4 q57
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Installing Officer; The candidates who have gualifie0 for
membership in this club are: (Peads list of names.) I

recommend that these candidates he formally granted the
tights and privileges of full membership.

President: You are about to take an important step. Your
Qualifications have been examinee, and you have been recom-
mended for membership in our organization. This is an
important occasion for you and for us and one which we shall
all remember always.

Vice President: This organization exists because of the
dedication of all of its members to its purposes. These
purposes are three-fold:

To assist State VOCA in the growth and development of
CVAE.

To further develop a respect for eOucaLion through
acdemic experience and vocational competence.

To promote understanding and appreciation for the
responsibilities of citizenship, the world of work, and
the American way of life.

These purposes determine the character of our club
activities. Through these activities--social, professional,
and civic--we further develop the sense of friendship ane
unity which permits us to help and encourage one another in
the pursuit of our common ideals.

President: In view of this statement of the purposes of
VOCA, will you . . . (At this point have one of the officers
explain the emblem, another student could give meaning to the
colors and the objectives of the local club.)

(If you do this the Vice President would then say---)
Vice President: You have heard the explanation of our insig-
nia. As members of VOCA, you are expected to support the
activities of our organization, to carry out the duties
assigned to you and, by diligent attention to your work, to
qualify for leadership by meeting the standards set in work
experience, in school work, and in your character.

President: You are now prepared to take the vows of mem-
bership in our organization. As you repeat these vows,
think of the meaning of the words you say and resolve to
do your best to live by them. Please repeat after me!

"I solemnly pledge myself to carry out to the best of
my ability all of the duties and responsibilities of member-
ship in Georgia VOCA. I fully accept the Purposes of this
organization, and promise to uphold its ideals in my personal
life and in my school activities. I realize the importance
of working cooperatively. I will so conduct myself that I
shall reflect honor upon the organization, and I will at all
times endeavor to maintain high standards of Personal inte-
grity."
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As a symbol of your induction into our organization,
will you please stand and our secretary will light the can-
dle as a token of your acceptance. (pause)

I now declare you to be members of the
Club of Georgia VOCA, with all the rights and Privileges
of membership. Let us repeat in unison the VOC2 Creed.

Following the reading of the creed, th principal of
the school should welcome the new students and give his
support to CVAE and VOCA.

After his remarks, the President should adjourn the
meeting and refreshments should be served for students,
Parents, and guests.
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.LOCAL CLUB OFFICERS

It is important for the grc.(1", -Jar: :lub to we21-
qualified and dependable group ,fncers,
the busilleas of the Club wil_ cone -ac-Lel the proper parlia-
mentary fa,e-bion, an effective program of work which includes all
nembers will be maintained, records and minutes will be up-to-date
and complete, good publicity will be forthcoming, and all members will
grow professionally.

Every consideration should be given by the membership in elect-
ing officers. It is a mistake to look only for the malzollarmen-
bers. Qualifications for the position to which the individual will be
elected should be the prime consideration. Dontt expect every officer
to be familiar with his duties and responsibilities just as soon as
he is elected, but be sure you have chosen a person who is willing to
work hard to prepare himself to perform his duties well. All VOCA
Club members should have a general understanding of the duties and respon-
sibilities of each office as well as a knowledge of the qualities of
leadership to look for, since only with this understanding and knowledge
can a good slate of officers be elected.

A leader is one who can communicate his ideas and feelings and
yet is willing to listen and understand the need for democratic pro-
cedures. He respects the rights, the ability, and dignity of every
member. He is able to convey enthusiasm and inspire confidence. He
has the courage of his convictions, but he is open-minded. He is
vitally interested in everything that concerns the VOCA Club and the
community and is milling to put the good of the Club before his per-
sonal desires.

Each officer should be familiar with the Club constitution and
by-laws and with the annual program of work. He should know his part
in all ceremonies, and be familiar with parliamentary procedure. He
should, of course, cooperate with other officers and all members at
all times.

VOCA Clubs may want to consider electing a slate of officers each
semester to allow maximum opportunity for leadership development.

Suggested officers and duties:

PRESIDE T. Preside over and conduct meetings according to accepted
parliamentary procedure; keep members on the subject and the dis-
cussion within a time limit;, appoint committess and serve as ax-officio
member on them; call other officers to the chair as necessary and
desirable; represent the Club at special school events and before out-
of-school organizations; coordinate Club activities by keeping in close
touch with the other officers, the membership and the Advisor; keep
Club work moving in a satisfactory manner by following up on pro-
gress being made on all activities; and call special meetings.
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VICE PRZSIDEUT. Assist the President in the discharge of his duties;
preside at meetings in the absence of the President; be prepared to
assume the duties and responsibilities of the President should the
need arise; and, s---7e as ex-officio meraDer on Club Camittees.

st

SECRETARY,. Prepare and read the minutes of meetings; have available
for the President the agenda for each meeting; attend to official corres-
pondence; send out and post meeting notices; count an record rising
vote when taken; prepare Club reports; keep permanent records of the
Club; cooperate with the Treasurer in keeping an accurats membership
roll and issue membership cards; read communications at meetings; and,
have on hand for each meeting secretaryts book, minutes of previous
meetings, lists of committees and committee reports, copies of local,
state and national programs of w-rk, copies of the constitution and
by -laws.

TREASURER. Receive and act as custodian of Club funds; collect all
state dues and be responsible for their disbursement to the state trea-
surer; keep financial records neat and up-to-date; devise, with the
assistance of the membership and the Advisor, appropriate fund-raising
activities; pay out Club funds as authorized; encourage systematic sav-
ingindividual and Club thrift; assist in preparing an annual state-
ment of estimated receipts and expenditures; and, protect the financial
reputation of the Club by seeing that its obligations are mat promptly.

REPORTER. Gather and classify Club newt; prepare newa and. articles for
publication in school and local newspaper(s); acquaiLt local news-
paper editors with aims and purposes of VCOA; file clippings and pic-
tures of Club activities and keep a Club scrapbook; assist in maintain-
ing a Club bulletin board; assist with planning and arranging Club exhibits;
and, prepare and collect news and feature stories of Club activities for
the state newsletter.

PARLIAMENTARIAN. Assist Club members in understandir g the fundamental
purpose of parliamentary procedure; be prepared to advise the presiding
officer and other Club members on points of parliamentary procedure;
have reference material pertaining to parliamentary precedure available for
each meeting; watch for significant irregularities in parliamentary pro-
cedure and call them to the attention of the Chair; and, be prepared to
explain any irregularity and its effect on the rights of all Club members.

CLUB ADVISOR:SCVAE COORDINATOR). Although the Advisor is not an elected
officer, his duties should include: responsibility for starting a Club;
become familiar with the history, principles, constitutional provisions,
ceremonies, State activities, parliamentary procedure, and other aspects
of VOCA; assist with plans for obtaining an efficient group of officers;
instruct newly-elected officers in their duties and provide leadership
training for all members; assist members in setting up practical and
worthwhile programs of work and guide them to completion; see that pro-
grams are adequately financed and Club funds properly protected; see that
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Club meetings are held regularly throughout the year and conducted in a
business-like manner; help new members to get into the activities of the
Club and see that each member has a part in Club work; help set up a sys-
tem of adequate Club records and acL.ounts; counsel individual members and
committees on problems; see that all ceremonies, public performances, and
displgys are carefully planned and creditably carried out; keep school
authorities and the public in touch with the activities and develop-
ments; le:c=p informed of new developments in VOCA and pass information on
to the men ors; encourage membership participation in state contests and
on committees; explain the significance and proper use of CLUB insignia;
and keep the purposes of CVAE in mind regarding all VOCA activities.



PARLIAMENT ARY PROCEDURE

NOTE: The information contained herein is based on Robert's
Pules of Order.

The minutes of an organization should contain a record
of what is done and not what is said. Minutes should con-
tain:

] . Date, place and time of meeting.
2. Whether it is a regular or special meeting.
3. Name of person presiding.
4. Name of secretary.
5. All main motions, whether adopted or rejected.
6. The names of the persons making the motions--the name

of the seconder need not be recorded.
7. Points of order and appeals, whether sustained or lost.

A motion which was withdrawn should not be recorded.

The treasurer of any organization is the custcdian of
its funds and receives and disburses them upon authority
from the organization, the cx.scrItive committee, or the bud-
get committee. The oraa:.-ii.:1,.;r1 should authorize the medium
by which hills are paid--whether by check or by cash and by
whom--and should either approve the budget or authorize the
executive committee to do so. A chairman or an officer or
member should get permission from the president or board to
make an expenditure.

No treasurer should accent bills for payment, such as
postage, traveling expenses, etc., from a chairman unless
receipts are enclosed.

The treasurer should make a monthly statement and a
yearly report. The full report should be audited. The
presiding officer informs the assembly that to adopt the
audited report has the effect of accepting the treasurer's
report.

Committees have no authority except that which is
granted by the constitution or by vote of the organization.
Unless otherwise provided, the person first named or the one
receiving the largest number of votes is its chairman. A
committee has no right to incur any debt or involve the
organization in any way unless given authority to do so.

Under no circumstances should one or more members of
a committee go ahead with the business without action by
a quorum; usually a majority of the committee, being Present.
Failure to observe these rules renders such action "the
action of individuals" and subject to "censure," "suits", etc.
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Motions

General Etatement: When a motion has been made,
seconded and stated by the chair, the assembly is not at
liberty to consider any other business until this motion has
been acted upon. If the motion is long and involved the chair-
man asks the mover to hand it in writing to the secretary. The
mover cannot withdraw hia motion after it has been stated by
the chair. In general all important motions should be sec-
onded, which may be done without rising or addressing the
chair.

]. To Amend: This motion is "to change, add, or omit
words" in the original main motion, and is debatable;
majority vote.

To Amend the Amendment: This is a motion to change,
add, or omit words in the first amendment; debatable,
majority vote.

Method: The first vote is on changing words of second
amendment, the second vote(if first vote adopts change)
on first amendment as changed; the third vote is on
adopting main motion as changed.

. ToCommit: When a moticn becomes involved through
amendments or when it is wise to investigate a question
more carefully, it may be moved to commit the motion to
a committee for further consideration: Debatable- -
Amendable-- Committee must make report on such question.

3. To Lay on the Table: The object of this motion is to
postpone the subject under discussion in such a way
that it can be taken up at some time in the near future,
when a motion "to ;..eke from the tale" would be in
order. These motic):13 a.-e not debatable or amendable:
majority vote.

4. To Postpone: A motion to postpone the question before
the assembly to some future time is in order, except
when a speaker has the floor. Debatable: majority
vote.

5. To adjourn: This motion is always in order except:
a. When a speaker has the floor.
b. When a vote is being taken.
c. After it has just been voted awn.
d. When the assembly is in the midst of some business
which cannot be abruptly stopped.
Under all the above circumstances, the mction is not
debatable.
When the motion is made to adjourn to a definite place,
and time, it is debatable.
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To Reconsider: The motion to reconsider a motion that was carried
or lost is in order if made on the same day or the next calendar day,
but must be made by one who voted with the prevailing side. No
question can be twice reconsidered. Debatable: majority vote.
Requires 2 votes: First on whether it should be reconsidered.
Second. on original motion after reconsideration.

7. The Previous Question: Is to close debate on the pending question.
This motion may be made when debate becomes long drawn out. It is
not debatable. The form is "Mr. (Madam) Chairman, I move the pre-
vious question." The chairman then asks, "Shall debate be closed
and tho question now be put?" If this be adopted by a two-thirds
votes the question before the assembly is immediately voted upon.

8. Point of Order: This motion is always in order, but can be used
only to present an objection to a ruling of the chair or some method
a-P parliamentary procedure. The form is "Mr. (Madam) Chairman, I
rise to a point of order." The Chairman: "Please state your point
of order." After the member has stated his objection, the chair
answers:

a. "Your point of order is sustained" of
b. "Your point of order is denied."

If any member is not satisfied he may appeal from the decision of
the chair. The chairman then addresse the assembly, "Shall the
decision of to chair be sustained?" This is debatable and the pre-
siding officer may discuss it without leaving the chair. Voted on
like any other motion, majority or the vote sustains the decision of
chair. Requires a majority of "no" votes to reverse decision of the
chair.

Nominations, Elections and Term of Office

General Henry M. Robert, author of Robert's Rules of ,Order says:
u"In the election of the officers of a society it is more usual to have

the nominations made by a committee--when the committee makes its report,
which consists of a ticket (a ticket is one name for each office to be
filled by ballot), the chair asks, 'Are there any other nominations?'- -
at which time they may be made from the floor. The committee's nominations
are treated just as if made by members from the floor, no vote being taken
on accepting them."

If nominations are made from the floor, these names are added to those
submitted by the nominating committee. Neither nominations by the committee
nor nominations from the floor require a second or adoption vote, but are
acted upon in the election ballot. Nominations are never seconded except
as a complimentary endorsement of candidates not known to the assembly.
This is rarely done except in national meetings where candidates assemble
from all parts of the country.

A nomination ballot is NOT an elective ballot: (is not necessary or
desirable where a nominating committee operates).

When nominations are completed the assembly proceeds to the election,
voting by the method prescribed in the constitution and by-laws. The usual
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method in permanen societies is by ballot, the balloting continued until
the offices are filled. If a member is in good standing in the organiza-
tion and receives a majority of the votes cast in the elective ballot, (or
plurality if by-laws so provide), he is then declared to be legally elected
to fill the office even though he has not been nomintaed from the floor or
by the nomination committee.

A motion may be made to close nominations but this motion is not in
order until the assembly has been given reasonable time to add further
nominations to those already made. It is an undebatable main motion,
incidental to the nominations. It may be arrended as to the time of closing
nominations, but have no other subsidiary motion *plied to it because it
deprives members of one of their rights. It requires a majority vote. It
may also be amended as to time, but no ether subsidiary motion applies.

The Chair should. remind the members that the nominating committee has
endeavored to present as sure a ticket as possible, but it is now their
privilege 'to name a candidate for any or all of the offices to be filled,
and that they still have the opportunity of casting a ballot, for any eli-
gible members, whether nominated or not.

General Roberts says: "Each member may vote for any eligible person
whether nominated or not".

A member may withdraw his name if placed in nominations announcing
that if elected he would not be able to serve, but he cannot "withdraw in
favor of another member."

Kinds of Voting--Majority vote means one over half of the members
voting and plurality vote is the largest of two or mare numbers. A plur-
ality ve,:e never adopts a motion or elects a member to office except by
virtue of a special rule previously adopted in the constitution or by-laws.
In an election a candidate has a plurality when he has a larger vote than
any other candidate.

The Chair Votes--When the vote is by ballot the President writes his
ballot, and casts it with the rest.

On a tie vote the motion is lost. If a majority of one, the chair, (if
a. member of the assembly), may vote with the minority and make it a tie,
and declare the motion "lost" unless the vote is by ballot.

In the event of a tie vote by ballot, balloting must continue until a
candidate receives a majority. (Unless by-laws provide for plurality).

To -move "that an election be made unanimous," is a mistaken courtesy,
as it forces those who did not vote for the candidate to unwillingly sub-
mit-to the transferring of their vote, thus making it appear to be unani-
mous,. when it is not: --one negative response causes such a motion to be
"lost".

An election takes effect immediately following the completion of the
annual business unless the by-laws specifY sone other date.

This does not_mean that officers are to assume office at this-meetingj
forthe duties of the outgoing officers are not completed for the year
until after the adjournment of the annual session and all business relating
to the annual meeting has been perfected.

BallotingIt is the duty of a chairman of elections to see that bal-
lots are prepared in. advance of the meeting and pencils are ready for the
election. The tellers shall count the ballots. The chairman of elections
reads the report, giving the number of votes for each person, whether nomi-
nated or "written-in" on the ballot. The presiding officer then "declares"
who has been elected.
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S UGGESTED LOCAL
VOCA CLUB ACTIVITIES

In planning activities for VOCA every effort should be
made to incorporate the state and national programs into the
calendar. Wherever possible, other youth organizations such
as FFA and FHA may be helpful in promoting activities and pro-
jects.

Professional

Professional activities are those that contribute to the
professional improvement of the students. Clubs should plan
for meetings at least once a month at which guest speakers,
demonJtrations, panel discussions, films and similar presen-
tations relating to distribution are featured. Field trips are
frequently conducted in connection with topics studied in class.

Possibly the most universally accented professional activ-
ity is the annual Employer-Employee Banquet which brings together
those closely associated with CVAE and VOCA. Participation of
students, school officials, and business leaders in the ban-
quet program demonstrates the community-wide nature of the
cooperative plan of instruction in CVAE.

Contests and Club projects are also considered profes-
sional activities. Designed primarily to stimulate student
interest in improving career-related knowledge and skill,
these activities emphasize the importance of learning through
preparation and participation. Individual achievement is
recognized in a sequence of local, regional, and state com-
petition.

Financial

Financial activities involve raising funds to support
the financial obligations of the Club. These obligations
often include expenses for items such as travel funds for
delegates and committee members, field trips, professional
and social meetings and communications. Individual Clubs
determine the number and types of financial activities in
which they wish to participate. Dlany Clubs assess nominal
mel-bership.dues, but a major proportion of local revenue
comes from financial activities and projects.
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Civic

Civic activities are conducted by Clubs to serve the
school and the community. Projects range from campus improve-
ment campaigns to participation in fairs, trade shows, and other
community-wide events. The activities are frequently con-
(bacte.1 in cooperation with local business organizations,
school organizations and civic groups.

Service

Service activities emphasize the need for sharing with
others. Frequently projects are designed to coincide with
Thanksgiving and Christmas. Many of the projects are so
conceived that they involve student participation as well as
gifts and contributions.

Social

Social activities are a major requisite of the VOCA pro-
gram. There is a tendency to de-emphasize social activities
per se by enriching professional activities with social ele-
ments. For example, many social connotations are connected
with the annual Employer-Employee Banquet although the pri-
mary purpose is professional in nature. Social activities also
become an important finishing touch to professional meetings,
particularly when community leaders are invited to participate
in the VOCA progra.M.- .
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SUGGESTED VOCA ACTIVITIES

Films
Field Trips
T-V Program
Fund Raising
Fair Exhibit
Fashion Show
Radio Program
Parents' Night
Guest Speakers
Contest Program
Boss Breakfast
Assembly Program
Regular Meetings
Alumni Activities
Social Activities
Civic Appearances
Panel Discussions
Homecoming Parade
Chapter Newsletter
Faculty Recognition
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Election of Officers
Needy Family Project
Professional Meetings
Savings Club Program
Installation of Officers
Local Publicity Releases
Initiation of New Members
Employer-Employee Banquet
"Good Citizenship" Project
"Get-Out-the-Vote" Project
Sponsor "Clean-Up" Project
Executive Committee Meetings
"Student Day" at Local Business
Reception for Prospective

CVAE Students
Follow-up Survey of Former

CVAE Students

GUIDELINES FOR CLUB ACTIVITIES

The variety and number of Club activities and projects
depend to a large extent on the ingenuity and vision of the
members and the Club Advisor. In determining projects or
activities, however, fundamental consideration should be
given to the value that the project or activity will have
for, each individual student. The Club program of activities
should lend itself to the needs of the individual. Thus he
is afforded an opportunity to participate. As the program
is extended to area, state, and national levels, the opportunity
for individual student participation becomes proportionately
less. While many projects or activities will be of a group
nature, every effort should be made, even in group activities,
to allow for individual activities that are in keeping with
the individual student's interests and abilities.

The club activities or projects should provide an
opportunity for:

- The development of a spirit of cooperation
- An understanding of competition
- A recognition of social values
- An ability to communicate
- Individual recognition
- Realization of the responsibilities of leadership
and followership
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COOPERATION

Cooperation enables students to work with each other.
Planning and programing club activities emphasizes the
importance of individual contributions to successful group
accomplishments. By learning to work well with one another
in club activities, students develop a sense of human
relations necessary for success in the world of work.

COMPETITION

Competition is a basic element of the American System.
Students preparing for careers today must learn to win and
to lose. Club awards give students an opportunity to develop
a competitive spirit. Competition encourages initiative
and vision. The true essence of competition may not necessarily
be in winning or losing, but it may be the motivating device
that enables one to make a greater contribution to the society
in which he lives.

SOCIAL VALUES

Social values should be apparent in the activities
conducted by local clubs and should provide the students
with an opportunity to know others engaged in work roles.
The ability to meet with other people easily and freely ;s
a basic requisite of persona] communication whiCh is
Zundamental to success.

COMMUNICATIONS

Communications must be effective in any organization.
Opportunities to learn the importance of good communications
exist in almost every activity of the CVAE Program. Planning
local activities requires a closely knit system of conveying
information and ideas to individuals and groups involved.
Reporting activities in local and state publications gives
students practice in disseminating ideas through a central
exchange.
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RECOGNITION

Recognition builds individual morale. Club activities
provide abudant opportunities for recognition and student
participation. The most obvious recognition is that given
to student officers, committee charimen and contest winners.
Less evident contributions to individual and clubs growth are
frequently recognized. For example, recognition for important
tasks performed in the background, such as addressing envelopes
for a club survey or creating table settings for a banquet
can strengthen student appreciation for their part in the
success of VOCA.

LEADERSHIP AND FOLLOWERSHIP

Leadership and followership are essential to the success
of a marketing enterprise. Cooperative students must learn
the principles of sound leadership and how to use them if
they are to be fully prepared for future responsibilities
to life and society. They must learn that good levdership
and good followership are closely interwoven. A leader in
one function will be a follower in another.

The club program is patterned to provide students the
opportunity to develop leadership qualities through
participation in projects and activities. Elected officers
are in a position to develop leadership ability, but the
club that stands out is the one that offers such advantages
to the entire membership. Frequently clubs will elect officers
for short terms, perhaps once each semester, in a deliberate
attempt to develop leadership abilities in a greater number
of students. The club which serves its members best,
however, is the one that emphasizes leadership through
individual responsibilities and committee activities.

4.571



-68-

PLANNING YOUR
EMPLOYER- EMPLOYEE BANQUET

The key to the success of any Employer-Employee Banquet, like any other
VOCA Activity, is pre-planning. Inasmuch as this event involves everyone
who participates in a CVAE program, it is important that every effort be
made to assure a 100% successful activity. Probably at no other time dur-
ing the school year is your CVAE program on exhibit as it is during your
annual Employer- Employee Banquet.

The best time to start planning for your Employer- Employee Banquet is
the day after the previous year's banquet, if possible. A complete written
report indicating items needing improvement should be made to assist in
planning for the next banquet. Planning for the current school year's
banquet should continue shortly after school begins. Necessary committees
should be appointedp.and there must be close coordination between the
Club Advisor and all committees.

The Club President or a qualified individual should be appointed
general chairman for your banquet. A time table is a MUST and should be
closely adhered to throughout the entire year. Remember, during the
Employer-Employee Banquet you are selling a product--yourlre selling
Coordinated Vocational Academic Education--CVAE.

The matter of obtaining a speaker for your banquet generally causes
quite"a bit of concern. It is, of course, not necessary to have a speaker.
There are other alternatives--members can present skits, plays, talent
shows, etc.; you may have two or three successftl graduates each talk a
minute or so about what CVAE meant to them; you may select three or four
of your employers to speak two of three minutes on how VOCA helps them.
The best source from -which you can secure a speaker for your program
would be from your local civic clubs--Lions, Optimists, Rotary, etc.
The entertainment or program chairman of these local civic clubs can be of
great help in securing an able speaker. Many companies furnish speakers,
and, quite often, they can be obtained. Your Advisory Board members will
undoubtedly be able to help you in selecting the type of speaker you want
for your banquet. State Representatives and State Senators should certainly
be considered as potential banquet speakers. As to the length of the speech,
thirty minutes should be the absolute maximum and, as a rule of thumb, you
might remember that nobody ever heard a bad short speech. If possible,
select a speaker who will entertain your audience and also bring a short,
serious message woven into his remarks.

Since you are not going to pay the speaker, there are other ways to
thank him. Meet his train, his plane, or his bus; see to his hotel reser-
vation; be sure to arrange for his transportation to your meeting place; do
those things which make anyone feel welcome and wanted. In introducing the
speaker, be sure the master of ceremonies does it well and that it is neither
too lengthy or too short. Pick out the important things from his biographical
sketch which he will furnish you. After the speaker has finished, be sure
that something nice is said about his remarks. It would be well if you
could clue your students to come up after the program, shake hands with the
speaker and again thank him for being with your group.
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In all cases, the student giving the invocation should read the
invocation. The welcome given by a student and the response given by one
of the employers should not be lengthy. Two or three minutes should be
ample for each Your entire program will be keyed on you master of cere-
monies. If at all possible, a microphone should be used with a table
rostrum. The master of ceremonies should practice a great deal before the
banquet in the use of the microphone. Great care should be exercised in
the length of your program. Remember no one appreciates sitting through a
lengthy program.

The question of whether or not students should be introduced.and they,
in turn, introduce their employer comes up many times in planning Employer -
Employee Banquets. This is time consuming and, if your Club has fifteen
or more members, it might be well to dispense with this formality. Remem-
ber, the names of the students and their employers appears in the printed
program--a must for any Employer-Employee Banquet. Consider the guest list
carefully. Other than your employers, for whom the banquet is held, you
should always invite your State Senator and Representative. Members of
your School Board and your School Administrators should be invited if at
all possible.

With respect to publicity, you should always handle this matter through
business editor of you local newspaper. If your news paper does not have
a business editor, then it should be handled with the regular editor) who
will assign this story to one of his reporters. The Club Advisor should
always go out of his way to cultivate the business editor of the local news-
paper for, if he understands the CVAE program, he should be one of your
greatest disciples. When the Club Advisor is interested in publicity for
his program, he should go to the newspaper in person--never call or send
material by mail.

Every Club should have a professional meeting well in advance of their
Employer-Employee Banquet and invite the Future Homemaking chapter in your
school to present a program on table manners. Remember CVAE is on display.

Certificates of Appreciation may be given to all employers for their
participation in the CVAE program. In addition, you will probably want to
give a few Outstanding Service Awards to individuals who have gone out of
their way to support your program during the year. The highlight of any pre-
sentation that a Club might make during the year mill, or course, be the
presentation of an Honorary Life Membership to an individual or indivi-
duals, who have over the past years, contributed a great deal to the sup-
port of your CVAE Program.

Remember, your Employer-EMployee Banquet will be only as successful as
the planning and the effort that you put forth to make it a success.
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PREFACE

Certain types of cooperative plans for vocational

education have been in the high school curriculum for a

good many years; however, these programs were somewhat

limited by the age of the student-learners, grade classi-

fications, occupational choices and other restrictions.

The Vocational Education Act of 1963 opened up a

whole new concept for Coordinated Vocational Academic

Education. Part G of the Act makes broad provisions for

students in grades 8 through 12 in occupational explorations

orientation, in simulated work experiences, and in actual

work experience opportunities.

This is the first Second Year Curriculum for CVAE

that has been written. This curriculum was partially

developed by CVAE Coordinators attending a workshop at

the University of Georgia, during the summer of 1970,

and another group of CVAE Coordinators enrolled in a

workshop during the summer of 1971.

This curriculum is to be used with CVAE students

who are enrolled in the second year program of CVAE.

It is hoped that this curriculum will provide knowledge,

techniques, and practices that will greatly help in working



in the school system in interlocking the vocational

and academic instruction to the e::tent that school attendance

and the pursuit of a good education will be more mean-

ingful to the participating student.
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PLANNING YOUR 7-TURE

UNIT OBJECTIVES:

To assist the student in self-appraisal to ascertain what he
he has accomplished and hopes to accomplish.

To develop an awareness of job opportunities.

TOPICS:

I. What Have We Done? Where Are We Going?

II. Knowing Yourself

III. Choosing Your Career

IV. Occupational Resources

V. Career Satisfactions
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UNIT: PLANNING YOUR FUTURE

TOPIC: 1.!ht, Have We Done? where Are We (lc:Ong?

BEHAVIORAL OBJECTIVES:

1. Students will be able to positively and negatively
evaluate previous on-the-job and classroom experiences
in CVAE.

2. Students will be able to evaluate their summer work
experiences, if applicable.

3. Students will be able to suggest means of improving
classroom and on-the-job experiences.

4. Students will be able to plan tentative experiences for
the coming year.

" Fl



UNTT: PLANNING YOUR FUTURE

TOPIC: What We Done? Where Are We Going?

Concept Suggested Learning Activities

I. Students will be able to list
at least two attitudes for
each of the following
areas:

A. Positive
work

3. Negative
work

C. Positive
class

D. Negative
class

experiences at

experiences at

experiences in

experiences in

II. Students willwhere applicable
evaluate their summer work
experiences.

A. Type of work
B. Wages
C. C.V.A.E.
D. Attitudes of employer

and employees
E. Personal evaluation

III. Students will discuss means
of improving classroom and
on-the-job experiences.

A. What the employer could
do

I. Questionnaire: Students
will fill out questionhf,lire
to 11)(' discusd in ciss.

Role Playing: Where both
positive and negative
aspects of class and work
experiences are brought
out.

Individual reports by
those who had the most
positive and negative
experiences.

II. Checklist: Students will
fill out a checklist
developed by coordfnator.

Presentation of slides or
photographs showing stu-
dents at trainin7 or
other work statonz.

III. Panel df cussion:involving
coordin ir, students,
faculty «nd employees.
(where possible)



UNIT: PLn7NINC YOUR 77:7777,

TOPIC: What Nave We Done': 7:- ere Are

Concept

R. What the student
could do

C. What the coordinator
could do

D. What the faculty
could do

IV. Planning of tentative exper-
iences for the coming year.

A. Listing areas of inter-
est

B. Listing methods of
improvement

4

Suggested -ning Activities

Charts: Prenaration of
chart.: indicating major
points covered in the
discussion

IV. Questionnaire: Students
will complete question-
naire, which will beco7(,.
part of their persona7
portfolio.



UNIT: PLANNTNG =JP 711717E

TOPIC: Knowinc:

BEHAVIORAL OBJECTIVES:

1. The student will be able to appraise himself objectilv
through the use of test results.

2. The student will be able to explain why an occupation
should be geared to ones interests.

3. The student will be able to explain the relationship of
health to success on the Job.



UNIT: PLANNING YOUR FUTURE

Tr"'TC: Knowing Yourself

Concept

I. Appraisal through testing

A. Personality revealed
B. Areas of w,-akness

indicated
C. Mental maturity revealed
D. Interests pin pointed

Suggested Learning Activities

I. Evaluation (Abilities)

A. Otis Quick scoring test
B. California test of

mental maturity
C. G.A.T.B. test

Some or all of the above
tests should be used to
give students an ides of
their abilities. Reveal
results of test that will
have a positive effect
on students.

Evaluation (Personality)
Give students a personality
inventory.

Class Discussion: Answer
such questions as what
effect does personality
have on your success in
a job?

How can you overcome a
lack of ability in a
certain area?

Films: Show some type of film
on the relation of
personality to success
in life.

Games: Personality Roundtable
(Game #21 in "103 Games
and Project")

Role Playing: Role play reac-
tions to good and had
personalities.

4::85
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1/.no1 ns- vourse_

Concept Suggested rtn2r,-A

II. The Importance of interest
in an occupation

A. Interest effects job
success
Interest alleviates
boredom

C. Interest provides more
pride in ork

D. Interest stimulates occ-
upational advancement or
promotion

IIT. Good health leads to occupa- III.
tional succes,7

A. Concentration not impa-
ired by illness

B. Health effects the qual-
ity of work

C. Good health imneC abse
nteeism

Bvalu.?tion (IrTERFS
a. F7tronn; vocaticrl inte7r'
b. Kuder Preference 2-:,,7or,

Class Discssion
Answer such aue:tilo as:
a. What effects does interest

have on your success In
job?

b. Should interest be one of
the important criteria
for selecting an occurqtio7'

Individual Class Project
a. Write a paper less than

two pages on an occupaton
you think you are intere-
sted in.
Tell:

1. Why you are inter-
ested in it.

2. What some advant-
tages of this job
are to you.

Answer such nuestions as:
. Will this job he

permanent?
2. Will this job pay

for enough to live on?

Guest Speaker: Have a county
health nurse or physic .n

come in and make a. talk on
"How to take care of ,yourself"

Discuss relation of health to
success on the job.

Class Project: Have students

EG



7n?:C: Knowin7

...or.

Concept Suggested Te27-ninF-; s

rick up a rhyslcal eyamin-
ation form fro7 they_ doctor
cr county health clfflic.

Discuss information on forTr..

Panel Discussion: AnsweT'
ruestions as:

Can you separate the physical
fonrn from the mental in a
person, cr do they complement
each other?

What do we mean by good mental
health?

Film: Show film on relation
of nhysical fitness and
mental fitness.
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FTAN!crTYG

TOPIC: Chc7sin,- your

BEHAVTOFLIL OBJECTIVES:

1. The student will be able to identify a suitable occlpa-,,ion
as determined through tenting and counseling.

2. The student will be able to list criteria necessary in
consideration of a lob.

8.;
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Concept Sarsested Learninr ,L.ct-Tvties

I.C71a7ficat__\.)ns for an rocupatThn
Ynow Yourself
1. Assess indiv1ual abil-

ities
2. Assess individual apti-

tudes

Interests
1. Outdoor
2. Mechanical
3. Computational
4, Scientific
5. Persuasive
6. Art_tic
7. Literar-:
8. Musical
9. Social service

10. Clerical

II. Explore various aspects of
specific jobp, through
discussions and obsersvations.

1. Promotional Advantages
2. Working Corlitions
3. Compensation
4, Co-workers attitudes

1, Cive Otis ch_eve or
Califorria

7, Kuder Pr=?-7-rerce,
or Strong

3. Counsel with ;tuner
individuallv

rilm: Show "Choosing Your
Ccr.upPticn" v177n Tab.

"Thoosin7. Your Cares,"
by J. Tht:Iony

S:ervice
Ch.-t: 'lake a cha.rt of the
pctivities you en::-v and tho-
you di2.11,-e.

II. Guest Speaker: Invite people
daily who are nualified to
discuss the total job picture
in those areas in which the
students are most interesteri.

Yield Trips: vc]low urn g-est
speakers' visits with fild
trirs to these job opeations.
Transparency--vrost 7:.;11):dly
Expanding Occupations, 1961 -
1970 Discuss the outlook for
various occupational groups.
2-_entify the specific occlop-
ations in each grouts.
Analyze reasons for greater
anticipated changes in some
occupations.
Buzz Sessions: Divide class irtc
small groups , ask them to
discuss topics over Period r)f
time.

9
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---,HAVTORAL

11

1. The student will list five sources of materinls where
he may find information related to the occuna7'or_ of
hic choice.
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; y 77: 777, 17

T7_1I1: Occupa7ftrJ.-'

:oncept

Occotion27 144-ent.tu-e

Library YateriaTs
1. Dictionary of Occu-

pational titles
2. Cocupational Outlook

Hon.lbook
3. The E._cyclopedia of

Careers and Voca-
tional Guidance I.U.

D. Corpany ljterature on
occupations
1. Southern sell
2. General Motors
J . Sears Roebuck

C. Textbooks
1. Trades and Industry
2. retail and Merchan-

dising
3. Clerical
4. Ag.and related areas

D. Audio-Visual Resources

two cosple'te .4cb

T3esource Personre7:
resourt = personrel t:
discusstn -to class
in tb.==. cor'nnv

T at

make a display of ma4-nrials
r,"or rrivate in-lustr7.

Library: Have students

Textbooks: Have disnl':,! of
several textbooL on occup-
ational in the room.

Georr7ia Film Cata7cr: .7c1/P:r77,:
films on occupations matt he
secured from the above source.

Free Film: may he
from private industry.

Commercial 7ilms: Films may
secured from commercial film
firms at a resonable charge.



UNIT: PLANNING YOUR PUTURE

TOPIC: Career Satisfaction

BEHAVIORAL OBJECTIVES:

13

1. The student will be able to write and discuss orally
personal satisfactions he anticipates from his career
choice.

2. The student will be able to list some of his contributions
to society with his career satisfaction.

Ii S.2
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UNIT: PLANNING YOU?', FUTURE

TOPIC: Career Satisfaction

Concept Suggested Learning Activities

I. Personal Benefits
A. Job Security
B. Economic Well Being
C. Job FieNibility
D. Sense of Contributions
E. Personal Pride of Achieve-

ment
F. Personal Enjoyment

II. Societies Gain
A. A Needed Career Vacancy

Aided
B. Economic Self Preservatio
C. More Productive

I.

II.

Materials: Occunational nut-
look Handbook

Guest Speaker: Have represen-
tative from Labor Tlepartment
of leader in industry to
discuss career field shortages
and anticipated demands.

Group Activity: Have class, as
a group, compile a list of
benefits they believe should
be obtained from career sati-
sfaction.

Role Play: Have students act
as if they were working in a
career they did not like. use
play money as pay. Have class
point out how the individuals
situation could be improved.

Resource Personel: Pave people
career fields in need of
personel to discuss their
career and answer any auestiorF

Group Activity: Have class makE
a list of responsibilities
they believe each individual
has to society.

Reports: Each student will
prepare or give orally a
short report on his career's
choice and why he believes he
can achieve career satisfaction
from this choice.

4 ;93
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UNIT: ABOUT THAT JOB

UNIT OBJECTIVES:

To introduce job expectations and responsibilities to the
student.

To present possible avenues for further education.

TOPICS:

I. Getting the Job

II. Knowing the Job

III. Changing Jobs

IV. Opportunities for. Further Education
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UNIT: ABOUT THAT JOB

TOPIC: Getting the Job

BEHAVIORAL OBJECTIVES:

1. Students will be able to list at least eight steps
necessary to accurately, neatly, and concisely corTlete
job application forms.

2. Students will be able to construct an acceptable
personal data sheet.

3. Students will be able to construct an acceptable letter
of application.

4. Students will be able to state eight areas of prep-
aration in getting ready for job interviews.

5. Students will be able to list twelve do's and twelve
dont's which are necessary considerations for Proper
conduct during a job interview with a prospective
employer.

4r,jrzkri



UNIT: ABOUT THAT JOB

TOPIC: Getting the Job

17

Concept Fuggested Learning Activities

Completing the Application
Form

A. Social Security Number

B. Three Personal Referen-
ces, other than Relati-
ves

C. Desirable Character-
istics

1.. Neatness
2. Accuracy
3. Conciseness
4. Completeness

II. Preparing the Personal Data
Sheet

A. Characteristics of a
Good Data Sheet

1. Accuracy
2. Neatness
3. Completeness
4. Conciseness (one-

page)
5. Simplicity
6. Correct Grammar
7. Correct Spelling
8. Correct Punctuation
9. Typewritten

10. Organization

B. Necessary Information

1. Name
2. Address

I. Field Trip to Social Sec-
urity Office to secue
each student a number

Transparency presentinr
nine steps for best results

Assignment: Obtain name,
address, business occupation,
and telephone number- of
three persons from whom
student obtained permission
to use as reference.

Sample job application pro-
vided by coordinator will be
completed by each student.

Transparencies examples of
personal data sheets will be
presented via transparencies.

Preparation of personal data
sheet by each student. Orig-
inality will be goal.

Group discussion: Have group
discuss what they think
constitutes a good personal
data sheet and let each group
present their results to
the class.



UNIT: ABOUT THAT JOB

TOPIC: Getting the Job

18

Concept

3. Photo3raph
4. Telephone Number
5. Marital Status
6. Military Status
7. Height
8. Weight
9. Health Condition

10. Date of Birth
11. Education
12. Work Experience
13. Hobbies and Interests
14. Extracurricular

Activities
1. Special Honors
lb. Employment Availability

Data

III. Preparation of a letter of
application

A. Characteristics of a good
letter of application

1. Neatness
2. Brevity
3. Factual
4. Typewritten
5. Correct form
6. Originality

IV. Prepa_Lng for the Interview

A. Consider "How can I be an
asset to the organization?

B. Learn as much as possible

Sug-gested Learning Activities

III. Students will comaare and
evalute samples of original
approaches.

Class will be asked to
select the good charactt_o-
istics of a sample letter.

Composition of a letter of
application by each student
which could actually be
sent to a prospective
employer.

IV. Students will answer possibl'
interview cuestion8 randomly
selected from cards. Class
members criticize, calling
attention to such things
as annoying mannerisms,
nervousness, clarity, etc.

M r3 V.1
1-2 .1



UNIT:ABOUT THAT JOE

TOPIC: Gettineithe Job

19

Concept

about the firm and job
position for which app-
lying.

C. Arrive early at inter -.
view.

D. Anticipate possible
questions to be asked
by interviewer.

E. Consider questions to
ask interviewer.

F. Practice entering and
leaving a room, sitting
down, and getting up
correctly

G. Always make an appoint-
ment before the inter-
view

H. Find out full name and
title of interviewer

I. Find location of organ-
ization in advance of
the appointment

J. Take a pen and personal
data sheet to the inter
view

V. Proper Interview Conduct

A. DO:

Suggested Learning Activities

Assign each student an org-
anization to research

Formulation of list of
possible interview questions
suggested by students to be
asked by interviewer and by
the interviewee (3tudent).

Have each student practice
in front of a mirror
sitting down and getting up
correctly.

Role play telephone calls
to make appointments for
interviews.

V. Role playing: Good and bad
interview, Students will
identify good and bad points.



UNIm: ABOUT THAT JOE

TOPIC: Gttin the Jot

Concept

1. Telephone interviewer
if unavoidably deta-
ined

2. Remain standing until
asked to be seated

3. Smile as you enter
the room

4. Use correct hand-shak-
ing customs

5. Use good posture
6 Think before answering

questions
7. Listen carefully
8. Use correct grammar
9. Show interviewer in

the eye
10. Show respect to the

interviewer, (mr.. Yes
Sir, and etc.

11. Convince the interv-
iewer you're inter-
ested in the job

12. Look alert
13. Introduce yourself and

state business to
receptionist

14. Ask intelligent ques-
tions

15. Be poised and relaxed
16. Let interviewer con-

trol the interview
17. Answer questions com-

pletely, truthfully,
and concisely

18. Thank interviewer and
receptionist

B. Don't:

1. Talk yourself out of a
job

20

Suggested Learning Activities

Group Work: Instruct the
students to divide into groups
of three members. Each group
divided will make a list of
do's and dont's for a job
interview. Use student lists
to make a master list on board.

Guest interviewer: Ask several
business men to conduct pract-
ice interviews with each stu-
dent.

)2,9



UNIT: ABOUT THAT JOB

21

TOPIC: Getting_nelpb

JO.

Concept Suggested Learning Activities

2. Beg for a position
3. Come on too strong
4. Use slang
5, Smoke
6. Cnew gum
7. :Make excuses
8. Criticize (exs.,school

previous employers, etc
9. Give vague answers

10. Say, "I'll do anything'.
11, Brag
12. Take anyone with you
13. Discuss personal prob-

lems
14. Represent low morals
15. Hang up-coat until

invited
16. Hand-shake limply
17. Mumble
18. Decide when to end

interview
19. Make excuses

RESOURCE MATERIALS

Pamphlet "Can I Get the Job?"
Public Relations Staff, General
Motors, Detroit, Michigan 48202

Pamphlet "Getting the Right Joe.
Glidden-Durkee, Division of SCC
Corporation, 900 Union Commerce
Building, Cleveland, Ohio 44115

Pamphlet "How to Get a Pead Start
on Success". Olympia USA INC.,Box
22, Scmerville, New Jersey 08876

Pamphlet,"Making the Most of Your
Job Interview". York Life
Insuranc,? Company, Community Agent.

!OW
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UNIT: ABOUT THAT JOB

TOPIC: Knowing the Job

BEHAVIORAL OBJECTIVES:

1. The student will be able to list the educational
requirements of at least two areas in which he is
interested.

2. The student will be able to list the skills reguiree
in two areas of employment.

3. The student will be able to list three factore',
involved in the working conditions of two different
jobs that he visited.

4. The student will be able to list three factors about
the salary expected in a job and also three fringe
benefits offered by the business.

5. The student will be able to list three factors involved
with advancement on a job.



UNIT: ABOUT THAT JOB

TOPIC: Knowing The

Concept Suaaested Learning Activities

I. Educational Entrance
Requirements

A. High School
B. Vocational-Technical

School
C. Colleges and

Universities

II. Initial Skills Required

A. Professional
B. Clerical and Sales
C. Service
D. Agricultural
E. Trades
F. Semi-Skilled
G. Unskilled

5002

I. Panel Discussion! Panel
comnosed of personnel
directors from cross section
of business to discuss
educational reouirerrents
for various jobs within
their occupations.

Research: Have students
choose two areas of in-
terest and find educational
entrance requirements for
each. (Reference DOT,
Career Encyclopedia)

Bulletin noare: Have stu-
dents prepare bulletin
board from their findings.

II. Show Films: Following are
some films suggested to he
shown to describe skills
needed in various occupa-
tional fields:

1. Knowledge & Skill
Associated films

2. Our American Crossroads
Public Relations,
Staff Lib.
General Motors.

3. Careers in the Building
Trades (Basic Skills)
Georgia Film Lib.

4. The Metal Worker
Georgia Film Lib.

5. Do I Want To Be a
Secretary
Georgia Film Lib.
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UNIT: ABOUT THAT JCS

TOPIC: Ithowing The Job

Concept 7.uqgested Learning

I. Working Conditions

A.
B.
C.

Location of Work
Safety
Physical Plant

IV. Expected Salary

A. Federal Wage Regula-
tions

B. Fringe Benefits

1, Insurance
2. Workmens compen-

sation
3. Retirement system
4. Vacations

5003

Chart- From Encyclopedia
of Careers and Occupational
Handbook, have students
prepare a chart on skills
recuired.

III. Field Trips: Have students
visit various busine-,.-scc in
vicinity to examine physical
Plant.

Mans- Have students make
maps of city or pinpoint
industries in which they are
interested.

Buzz Sessions. Have or-all
group buzz sessions dis-
cussing safety precautions
observed on field trips.

IV. Research: Have class re-
search salaries in "Cuide
to Occupational Areas for
Salary Schedules by H.T.
Lester Jr."

Guest Speaker: Invite rep-
resenatives from the State
or Federal Department of
Labor to speak to class.
Have students participate
in question period.



UNIT: ABOUT THAT JOB

TOPIC: Knowing P J-171

25

Concept

5. Sick-leave

V. Opportunities for
Advancement

A. Job Turnover
B. Number employed
C. Seniority

Suggested Learning Activities

Chart: Using information
derived from research
and guest speaker, have
students plot a chart.

V. Research: Have each
stuCA3nt interveiw some-
one employed in his area
of interest and get
information on advancement
opportunities.

Report: Have students
report to te class on
their findings.
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UNIT: ABOUT THAT JOB

TOPIC: Changing

BEHAVIORAL OBJECTIVES:

1. The student will list 4 reasons why a person
voluntarily will change jobs.

2. The student will list 4 reasons why a person
involuntarily will change jobs.

3. The student will identify two steps to be taken
when resigning from a job.

5005
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UNIT: PLANNING YOUR FUTURE

TOPIC: Changing Jobs

Concept Suggested Learning Activities

Voluntarily Changing Jobs.

1. Salary Improvement
2. Job Advancement
3. Personality Conflict
4. Geographical Preference
5. Others

II. Involuntarily Changing
Jobs.

1. Dismissed (Fired)
2. Laid off (Lack of work)
3. Labor Strike
4. Health (Relocation)
5. Others

III. Resigning From the gob.

1. Written Notice
2. Verbal Notice
3. Adequate Time
4. Recommendation

I. Discussion: Have students
list the reasons an.dis-
cuss the listing.

Speaker! Have State Employ-
ment officer discuss re-
location potential.

II. Discussion:,Have students
list the reasons and dis-
cuss the listing.

Speaker: Have State Employ-
ment officer discuss Un-
employment benefits

III. Speaker: Have employer visit
and discuss correct pro-
cedure for resigning.

5 C6

Speaker: Have State
Employment officer discuss
Job "arket.

Role-Play: Students will
role-play employer and
resigning employee.
Reverse Roles: Class will
judge.
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UNIT: ABOUT THAT JOB

TOPIC: Opportunities for Further Education

BEHAVIORAL OBJECTIVES:

1. The student will be able to recognize the role of the
area vocational-technical schools in the continuing
education. He will also examine his educational needs
to determine whether a vo-tech school would furnish
the desired out-comes and make a listing of ways he
would benefit from an area vo-tech school.

2. The student will be familiar with the requirements ,F)nd
programs offered in local colleges in order to gain
a broad perspective of the eduactional processes of
the colleges or universities. This will be obtained
by contact with college personnel and visitation to
a college.

3 The students will meet representatives of the Armed
Forces, both recruiters and local servicemen, in order
to make some judgments concerning the enlistment and
training careers offered by the Armed Forces. The
Armed Forces will be of special interest to some
of the C.V.A.E. students.

4. Students will be shown that training doesn't necessarily
stop once the job is obtained. On-the-job-trrining
and special courses available to employees will be
outlined by industrial personnel who visit the class-
room.

5007



UNIT: ABOUT THAT JOB

TOPIC: Opportunities for Futher Education

29

Concept Suggested Learning Activities

I. The Area Vocational -
Technical School and You.

A. Role of the Area Vo-
Tech School.

1. Senior Plan for
High School stu-z-
dents.

2. Regular Post-High
School Programs.

B. Admission to the Vo-
Tech School.

1. Academic Require-
ments

2. Entrance Fees and
other charges

II. How about College?

A. Is College for you?

1. College Entrance
Requirements.

2. Tuition and Expen-
ses.

3. Course Offerings.

B. What type of College?

1. Universities
2. Junior Colleges
3. Private 4-Year

Colleges

5 ..8

I. Speaker: Have Admissions
Director from area Vo-Tech
School meet with the class
and discuss the various
programs, entrance require-
ments, and fees, also loca-
tions.

Field. Trip: Take the class
on a field trip to a local
Vo-Tech School to see the
facilities available and
give personnel a chance to
introduce their various
courses of study.

Guidance Counselor: Ask the
High School Guidance Coun-
selor to meet each studeat
privately to discuss ap-
titude scores, abilities
exhibited, and opportunities
for further education.

II. Speaker: Have Admissions
Director from a nearby
college discuss the re-
quirements for admission
to college and various ways
to pay expenses.

Field Trip: Take the class
on a field trim to a near-
by college or university to
see college life as well
the various courses offered.

Films: Obtain films or
filmstrips on higher ed-
ucation in general.
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UNIT: ABOUT THAT JOB

TOPIC Onnortuniles for Further Education

Concept Suggested Learning Activities

III. Uncle Sam will train you.

A. Armed Forces will train
men and women in spec-
ielized areas (Skills
to be used only in
Armed Services).

1. Branches of the
Armed Forces and
specialties of
each.

2. Entrance into the
Armed Forces and
how to obtain
training in the
desired career
field by examin-
ation.

IV. Many Businesses will give
you further training or
schooling.

A. Businesses are cons-
tantly trying to up-
grade by sending people
to special training
sessions or schools.

1. Modern techology
makes it necessary
to constantly keep
abrest of the
changing times
and methods.

2. Employees need
special training
in new methods or
techniques in their
jobs.

III. Speaker: If possible,
have recruiters from all
branches of the Armed
Forces make a visit to
your class and bring re-
late0 films, brochures,
etc., to answer the stu-
dents questions. Arrange
for boys and girls to hear
the recruiters.

Spek.:r: Have someone in
the community who is in
the service or who has
recently been discharged
come in and present his
side of the picture so
that the students may
draw better conclusic,ns.

IV. Speaker: Arrange for
Personnel Managers to
Visit your class to
discuss training programs
for employees and the
possibility of special
training or schooling to
further the students
education.

Sneaker: If any local
plant is using Co-op
students from a college,
try to arrange for this
student to meet your class
and discuss the Co-on
training program.
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UNIT: MANAGING THE DOLLARS IN YOUR LIFE

UNIT OBJECTIVES:

To introduce to the student personal financial planning,
banking, and financing.

To familiarize the student with the types of credit cards
available.

To discuss with the students the types of automobile insurance
coverage available.

TOPICS:

Financial Planning: Budgeting-Record Keeping

II. Banking

III. Getting Your Money's Worth

IV. Financing

V. Credit Cards.

VI. Automobile Insurance

501_0
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UNIT: MANAGING THE DOLLARS IN! YOUR LIFE

TOPIC: Financial Planniner Budgeting -

Record Keeping

BEHAVIORAL OBJECTIVES:

1. The student will be able to take one income and
develop a realistic financial plan.

2. The student will be able to keep meaningful
records.

5011
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UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Financial Planning Budgeting - Record Keepinc,

Concept Suggested Learning P.ctivities

I. Plan for using ones income

A. The student is aware
of the source and
amount of total income
available for budgeting

B. Given the fixed expense
items, the student is
able to identify
amount of money nec-
essary for these :Ltems
in his own budget.

C. The student is able
to weigh alternatives
and make wise choices
inkeeping with his
priority list of goals
as he establishes
amounts of money for
flexible expenses.

D. The student is able td
estimate the amount of
money necessary for
his own emergency fund
using two or three
months income as a
general criteria.

E. After a study of
procedure for making
a financial plan,
the student can con-
struct a plan for his
own use.,

I. Management for Modern
Families Gross Crandall.
pages 332-370.

In estimating income, it is
necessary to include every-
thing that will be received
dividends, interest, bonuses,
and any other source of
income.

Use chalkboard or over head
projector and make a list
of iteirs included in total
income.

Film strip Consumer in Action
institute of Life Insurance,
277 Park Avenue
N.Y., N. Y. 10017.

When planning the use of
income unavoidable items
such as rent or mortgage,
payment insurance premiums,
real estate taxes, and
installment payments, must
be considered.

List of fixed expenses:
Have each student make a
list of his own fixed
expenses and deduct these
from his net salary or
take home pay.

A Date V/ith Your Future
Health Insurance Institute
New York

5012
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UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Financial Plannin.'_ Fludting Record Keepin

Concept Suggested Learning Activities

The amount remaining from
fixed expenses can he all-
ocated to variable expenses
such as food, clothing,
house furnishings, and
personal allowences.

List: Make a list of items
used monthly that vary in
cost or amount of money one
spends for them.

Discuss need for emergency
fund.

Present criteria for selec-
ting flexible items to be
included in a budget.
Include: clothing, rec-
reation, food, laundry,
medicine, personal articles,
car operation, and
miscellaneous.

Class Discussion: It is
recommended that the
equivalent of at least
two months income be accumu-
lated to provide for the
unexpected that always
arise but can not be anti-
cipated. Lead class in
estimating the amount of
money necessary for emergency
fund.

A Divided Responsibility
Family Budget Plan,
Teacher Kit.

Oi3



UNIT: MANAGING THE DOLLARS IN YOUR LIPP

TOPIC: Financial PlannirT:: Pudgetinz-_Record Keening;

Concept Suggested Learning Activities

II. The student will be able to
keep meaningful records.

A. The student is able to
select a record keeping
system appropriate for
his needs.

B. The student can list
ways in which check stubs
can serve as financial
record.

.......I.SOMM.M

A financial plan is most
likely to be sucessful
when the persons involved
plan it together and the
needs and wants of each
member of the family are
considered carefully.

Bz-aln storm and make
a list of reasons for
making a financial
plan.

Show Film Strips: New
Look at Budgeting.
Discuss.

Discussion: Give
class a list of steps
in making a budget.
Taking an imaginary
family and work out
a budget for it.
Slide Guide Family
Budget Plan Kit -
Consumer Finance
Association.

II. Discuss why it is impor-
tant to keep records,
kind of records needed
and how long they should
be kept. Search through
news papers to identify
ways some records have
been used.

Keeping a check book up
to date helps to verify



UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Financial Planning:

36

Budgeting - Record Keeping

Concept Suggested Learning Activities

C. The student can demon-
strate the kind of
records needed for tax
purposes and procedure
for keeping these
records.

A. Better financial
planning can be
done with compre-
hensive knowledFe
of taxes.

B. Study procedures
for filing tax forms
and fill out an
income tax form.

D. The student recognizes
the value of records
for future planning
and can contrast the
difference between
efficient and un-
organized records.

E. The student will have
an efficient plan of
record keeping for his
own use.

sOi5

payments Lnd provide a
reliable method of keeping
up with money spent.
Consider how adequate
financial records benefit
the individual or family.

Thresholds of Adult Living,
H.T. Craip;. Management
for Modern Families,
Gross-Crandall.

Speaker: Invite a book-
keeper, accountant, and
banker to discuss writing
checks. Importance of
keeping account balanced,
and why cancelled checks
and stubs should be kept
for reference.

Resource Speaker: Use
IRS resource person.

Discussion: Relate personal
experiences or those of
friends who have had to
support tax forms and tell
what was needed.

Role Play: Possible family
scene of efficient record
keepers and unorganized
ones.

Bulletins: Household
Finance Corporation,
publisher, Moderns Make
Money Behave, Money Man-
agement for Young moderns,
Your Budget.



NNIT: MANAGING THE DOLLARS IN YOUR LIFE

37

TOPIC: Financial Planning: Pudp.etinr - Record '5ening

Concept Suggested Learning Activities

Develop a Bulletin Board
showing record keeping tech-
niques. State ways efficient
records can help save money.

Better 1-Tomes and Gardens
and other popular magazines
for methods of record keeping.

Changing Times and other
popular magazines for methods
of budgeting.

Its Your Money Teacher Kit.

RESOURCES

American Banker Association. Personal Management, N.Y., N. Y. .

Hawver, Carl F., Ph. D.. Teacher Kit "A One Week Teaching Unit
on Consumer Finance," Free through Col. R. H.
McKinnon (Ret'd), Georgia Consumer Finance
Association, 205 Henry Grady Building, Atlanta,
Georgia 30303



UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Banking

BEHAVIORAL OBJECTIVES:

1. The student will be able to fill out application for
checking account, fill out deposit slip, and write a
check correctly.

2. The student will be able to list four reasons for
having a checking account.

3. The student will be able to list four reasons for
having a savings account.

4. The student will be able to list four services provided
by the bank and explain each one.
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UNIT:MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Banking

Concept

I. Checking Account

A. Fill out application for
checking account

D. Fill out a deposit slip
C. Write a properly written

check (including stub)

II. Savings Account

A. Importance of Savings
Account

B. Saving Certificates

III. Other bank services

A. Cashiers check
B. Certified check
C. Bank draft
D. Travelers checks
E. Safe deposit box

501

Suggested Learning Activities

I. Bulletin Board: Construct a
bulletin board showing a
properly written check.

Guest Speaker: Have a bank
official speak to class on
importance of bank

Related Materials and Forms:
Secure applications blank
checks deposit slips and
check stubs for each student.
Have each student to practice
on each.

II. Interlocking: Work with
team teacher in math to
calcuate interest rates

Role Playing: Have the
students set up a banking
situation. Let the students
become bank officials and
tellers. Several students
could deposit money, with
draw money, borrow money
and set up a savings account.

III. Bank Forms: Obtain from the
bank cashiers checks,
certified checks, bank drafts
and travelers checks if
possible, discuss each of
these.
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Bank Tour: Take the students
on a tour through a local
bank, showing them the
equipment used and safe
deposit boxes.
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UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Getting Your Money's Worth

BEHAVIORAL OBJECTIVES:

1. The student will list five ways to get the most
for his money.

2. After comparing three products which are the same
except made by different companies, the student will
be able to compare and contrast prices.

3. The student will be able to name and explain different
ways of buying without cash.

4. The student will be able to list and discuss fully
the sources from which money is borrowed.

5. The student will list five ways of protecting buying
power.

5020



UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Getting Your Monev'7.

42

Concept Suggested Learning Activities

I. Ways of getting the most for
your money

A. Make the right choice
when spending.

B. Money earns money
through interest on
savings, stocks, bonds,
insurance, and pensions.

C. Set goals for spending.
(Budget)

D. Practice comparison
shopping.

E. Pay cash and save
credit charges.

F Plan your buying.
G. Purchase needed items

first.
H. Take care of purchases;

have good credit.
I. Beware of gimmicks and

false advertising.

I. Group Project: Obtain
materials from banks on
interest amounts, materials
from stock brokers, mat-
erials from insurance
companies about savings
plans. Bring materials
to class for group dis-
cussion.

Individual Project: Given
a certain amount as income,
the students will prepare
a budget. Combine these
ideas and with the help
of the class, draw up an
ideal one.

Field Trip: To grocery
store to compare prices
of foods and different
amounts charged for various
weights and measures.
Check to see if specials
are really that. News-
paper advertising may also
be used in conjunction
with this activity.

Discuss and make Comparison
Chart: for selected items
purchased with cash and
then figure credit charges
for different amounts of
time on same items. Record
the savings on each,

Discuss: Methods for plan-
ning your purchase.

5021



UNIT: MANAGING THE DOLLARS IN YOUR LIFE.

TOPIC: Getting Your money's. Worth

43

Concept Suggested Learning Activities

List: Items wFnted anr1
needed. Discuss differences
and importance of putting
first things first.

Group Projects: Each group
will be given one of the
following and be expected
to lead a class discussion
on it,
Care of clothes
Care of food
Care Of furniture
Care of the home
Care of equipment
Care of a car
Care of public property

S ecial School Project:
CVAE Club) After getting
interested in school
property the Club could
undertake the project of
making the other students
aware of what is hap-
pening to their school,
and how much it costs each
year. Maybe in this way
with the students taking
over some of the vandalism
could be avoided. Assembly
programs, talks to indiv-
iduals and groups, posters
etc. used.

5022



UNIT: MANAGING THE DOLLARS IU YOUR LIFE

TOPIC: Getting Your Money's Worth

44

Concept Suggested Learning Activities

II. Determining Value

A. Inventory of what you
have.

B. Decide what is really
needed as replacements.

C. Shop around and compare
prices before you decide
to buy.

D. Consider carefully the
size and style;
praticality of it.

E. Check carefully the
quality, for the "best"
is not always the best
buy.

F. Decide on the best time
to buy.

G. Ask friend's opinion.
H. Use buying guides and

protections set up for
consumer.

III. Buying now and paying later.

A. Not enough cash on hand
to pay for a needed i
item.

B. Establish good credit
by having good
character, capacity,
and capital.

C. Know how to open a
charge account.

D. Use good judgment
about credit; set a
limit

E. Understand fully the
lay-a-way plan.

II. Class Discussion: (a) Where
to buy; factors to look
for such as materials,
construction etc. (b)
tors such as rapidly
changing styles and rapid
growth considered before
making purbhase.

Special Report: (Volunteer)
Reasons to buy certain
items. Material obtained
from Consumer's Guide
and visit to local mer-
chants.

Resource Materials: Use
government pamplets,
consumer reports, Better
Business. Bureau.

III. Speaker: Credit Manager
from local department
store invited to speak to
the students on credit
rating, charge accounts,
lay-a-way plans, instal-
lment buying, etc.
Advantages and disad-
vantages of each.



UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Getting Your Money's worth

Concept

45

Suggested Learning Activ'ties

F. Installment buying can
be risky; check it
carefully.

G. Read small print
carefully and know
interest rates.

IV. Borrowing Money

A. Lending concerns

1. Banks
2. Savings and Loan

Association
3. Small Loan Companies
4. Credit Unions
5. On Insurance

Policies
B. Reasons for:

1. Debt Consolidation
2. Lower Interest
3. Reputable firm

V. Security against loss of
buying power.

A. Government helps protect
people:

I. Unemployment
insurance

2. Old-age, survivors,
and Disability
Insurance.

IV. Group Project: Class
divided into groups and
they are to be responsible
for getting material and
presenting it to the class
concerning the lending
agencies.

Discuss: Material after
it is brought to class.
Differentiate between
lender and their various
services.

V, Special Reports: On dif-
ferent types of government
protection.

Speaker: From local Social
Security Office to explain.
Bring applications to fill
out so every student will
have a card.

5024



UNIT: MANAGING THE DOLT.A7S IN YOUR LIFE

TOPIC: Getting Your Mone-T'-

Concept

3. Workmen's compen-
sation

B. An individual protects:

1. Health insurance
2. Life insurance
3. Car insurance

a. Liability
b. Comprehensive

4. Property insurance

a. Homeowners
b. Mortgage cancella-

tion

Suggested Learning Activities

Class Discussion: Health,
life, car, and property
insurance. Know the
significance and importance
of each.

SO25
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UNIT: MANAGING DOLLARS IN YOUR LIFE

TOPIC: FINANCING

BEHAVIORAL OBJECTIVES:

1. The student will list the four major forms of consumer
credit and write a short definition of each.

2. The student will be able to list two advantages and
two disadvantages of consumer credit.

3. The student will be able to figure simple interest by
the basic interest formula.

4. The student will be able to name the three classificatiulvo
of financial institutions and give four subdivisinns of
each.

5. The student will write a paragraph on employment
opportunities in the field of finance.

--t00;-)G
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UNIT: MANAGING THE DOLLARS IN =2, T.TFE

TOPIC: FINANCING

Concept

I. Fcrrs of consumer credit

A. Charge accounts
B. Installment buying
C. Personal loans
D. Mortgages

II. Advantages and disadvantages
cf consumer credit

A. Advantages
B. Disadvantages

III. Basic interest formula
A. Interest
B. Principal
C. Rate
D. Time
E. I=PRT

IV. Financial institutions
A. Long-term capital
B. Short-term loans
C. Federal agencies

Suggested Learning Activities

I. Field Trip: Have the students
go to a local department store
and go through the necessary
steps to open a charge account.

Guest Sneaker: Have te local
banker speak to the class on
personal loans and mortgages.

Panel Debate: Divide the class
equally for a debate of the
pros and cons cf consumer
credit.

III. Problems: Have the students
to work 10 simple interest
problems using the formula.

IV. Research: Ask the students to
use the following book and
find the classifications of
financial Institutions and
their various subdivisions.

Introduction to Business: by
Raymond E. Glos and Harold
A. Baker, Southwestern
Publishing Company, Chicago
1963, pp. 431-449.

027
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UNIT: MANAGING DOLLARS IN YOUR LIFE

TOPIC: Financing

Concept

V. Employment opportunities
A. Clerical
B. Credit manager
C. Cashier
D. Collector

Suggested Learning Acti7ftis

V. Interview: Ask each student
to interview at least two
people who are presently
employed in the field of
finance.

SO28
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UNIT: MA MANAGING THE DOLLARS IN vryT.R LIFE

TOPIC: Credit cards

BEHAVIORAL OBJECTIVES:

1. Students will recognize major well known credit cards
and know what types of purchases can be made with each.

2. Students will distinguish between various types of
payment plans.

3. Students will figure finance charges and monthly payments
on credit purchases.

4. Students will set up a budget with regard to billing
dates of charges.

5. Students will participate in discussion of responsib-
ility and liability of credit card use.

6. Students will list five steps to take if credit card
is lost or stolen.
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UNIT: MANAGING THE DOLLARS 7:: =7. LIFE.

TOPIC: Credit cards

Concept Suggested Learning Activities

I. Major Credit Cards
A. All Purpose

I. Display of -:1-edlt cards.

1. Bank Americard Change Plato slip is printed
2. Diner's Club with charge plate.
3. American Express
4. Master Charge Field trip department or varicu:

B. Oil Products stores and companies.
1. American
2. Gulf
3. Shell
4. Phillips 6
5. Union 76

C. General Merchandise
1. Sears
2. J.C. Penny's
3. Rich's
4. Zayre
5. Treasure Island

II. Payment Plans
A. Regular charge
B. Revolving charge
C. 30 -day
D. Terms

III. Finance Charges
A. Annual service fee
B. Interest
C. Percent
D. Monthly Statements

II. Role Play:.Set up a sample
charge and illustrate how
various payment plans could
change interest, finance
chargz!s and time of payment.

III. Compute simple and compound
interest.

5030

Figure interest and overhead.

Discussion reading of sample
monthly statement (balance due,
credit, etc.)
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NTT: MANAGING THT:. DOLLS 1r vouR TIRE

TOPIC: Credit cards

Concept Sup-gested Learning Activities

IV. Budget
A. Wages
B. Bills
C. Billing dates

V. Responsibility and liability
A. Limit
B. When to charge
C. Who can charge
D. Responsibility to pay
E. Legal consequences

VI. Loss of card
A. Responsibility of poss-

ession
B. Report of loss

IV. Budget: Set up sample budget
using fixed expenses.

V. Discussion: Group al,ied by
credit manager, representative
of credit card corporation,
collection agency, or lawyer.

VI. Discussion: Discussion group
on what to do if lose charge
card.

5031
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UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Automobile Insurance

BEHAVIORAL OBJECTIVES:

1. The students will be able to use the terms insurer,
insured, policy, policy holder, and premium correctly.

2. The students will be able to distinguish between
liability and comprehensive automobile insurance.
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UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: AutoMobile Insurance

Conccpt Suggested Learning Activities

I. Terms:

A. Insurer
B. Insured
C. Policy
D. Policy Holder
E. Premium

II. Automobile Insurance

A. Are you financially
responsible?

B. Analyzing your automobile
1. Bodily injury

liability
2. Medical payments
3. Protection against

uninsured
4. Property damage

liability
5. Comprehensive

physical damage
6. Collision

C. Factors involved in
:insurance cost
1. Place of residence

of insured person
2. The value of the auto
3. Purpose for which

auto is used
4. Number of miles

driven per year

.1
-r Role Play: Provide st Aents

with terms and definitions.
Let students play the part
of an insurance salesman
in explaining the terms
to a prospective client.

Bulletin Board: Let students
.make a display of different
kinds of policies with a
brief description of the
purpose of each policy.

II. Speaker: Have an Insurance
Agent come and explain the
automobile insurance policy
and rates and provide the
students with an automobile
policy.

Field Trip: Take students
to visit an insurance
agency.

Debate: "Every owner of
an automobile should be
required by law to carry
insurance," and "How this
law could be enforced."

Speaker: A representative
of the State Patrol to
talk with the students
on laws governing operators
of automobiles.
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UNIT: MANAGING THE DOLLARS IN YOUR LIFE

TOPIC: Automobile Insurance

Concept Suggested Learning Activities

5. Age of the driver
6. Safety record of the

driver

D. Drivers responsibility
if he is involved in an
accident

Bulletin Board: Let students
make a display of newspaper
articles and pictures centered
around an automobile in-
surance policy concerning
automobile accidents.
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UNIT: BUSINESS IN TODAY'S PAST WORLD

UNIT OBJECTIVES:

To assist students in learning about business and its
organization.

To make students aware of the necessity for forming good
work relations with their employer and fellow workers.

TOPICS:

I. Free Enterprise System

II. Business Organization

III. Ethics in Business

IV. Business Relationships (Employer, Co-worker)
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UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Free Enterprise System

BEHAVIORAL OBJECTIVES:

1. The students will list the requirements concerning
the foundations of free enterprise.

2. The students will identify the relationship of free
enterprise to democracy.

3. The students will list examples of modification
concerning Free Enterprise that have been developed
in the U.S.

4. The students will answer correctly the freedoms that
he would lose if the government owned all property.



UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Free Enterprlse system

Concept

I. What are the requirements of
free enterprise?
A. Private property

1. The sources of our
personal income are
wages for the work
we do.

2. Profits from business
transactions.

3. Interest for money we
have loaned.

4. Rent for use of
buidlings or land.

B. Profit motivation

C. Free Markets

D. Competition

II. How is free enterprise related
to democracy?

A. The right to compete

B. Everyone is free to enter
any business, trade or .

other.

C. Everyone is free to
purchase what he wants and
how much he wants.

D. Certain basic freedoms:

1. Freedom of thought
2. Freedom of speech
3. Freedom of action
4. Freedom of press
5. Freedom of worship

S097

Suggested Learning Activities

I. Charts: Have students make and
study charts of how free
enterprise works.
Resource Speakers: from busines
world. Topic: Business & its
operation.
Films: Buying of products
Group discussions:,

1. What is the -essentials
of the free market systr-

2. What is public property,
3. What is private property.

Charts: Prepare different kindF
of posters depicing the aids
and services the government
provides produces of economic
goodes and services.

Films: How a corporation is
set up.

Group discussion: What are the
essential features of the free
enterprise system?

Role-playing: Let the students
review the basic freedoms.



UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Free Enterprise System

Concept

59

Suczested Learning Activities

III. What is the free market
system or economy?

A. Free market for consumer
goods and services.

B. Organization of enter-
prises for production.

C. Free markets for produ-
ctive services.

D. Individuals determine
amount of income, size
of family in relation
to prices and services.

IV. How does government interfere.

A. Placing high rates of
taxation on those with
high income.

B. Establishing minimum
wages rates.

C. The government support o
farm products.

D. Taxing everyone in order
to provide government
services for those who
otherwise might not be
able to afford it.

III. Role-playing: Let students
plan business enterprises and
set prices of wages and
products.

Group discussion:
1. How does profit determil

whether a product will or win
not be used?

2. How does free-enterprise
economy help the consumer?

3. How am I affected by the
buying habits of others?

Films: Buying certain products

IV. Film: "Business Problems"

Group discussion: How does
government interfere in the
free enterprise system?

Charts: Prepare a report show
the historical record of
government action to aid
business by expanding markets
or by preserving free
competition.

List: examples of how govern-
ment interferes with the free
market system.

50 'CS
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UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Business Organization

BEHAVIORAL OBJECTIVES:

1. The student will name and describe verbally or in
writing the four things that must be brought f:ogether
before a business is formed,.

2. The student will be able to list four types of business
organizations with a simple chart showing the structure.

3. The student will be able to identify at least two
or more of at least three types of businesses that
operate in his community either in writing or verbally.



UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Business Organization
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Concept Suggested Learning Activities

I. Factors of Production:

A. Land (Natural Resources)
B. Labor (Human effort used

in the production effort)
C. Capital (Funds used to

create tools or machinery
in the production of goods

D. Enterpriser (Person or
persons who initiate,
organize, operate and take
the risk.

II. Types of Business Organiza-
tion

A. Single Proprietorship
(Owned by one per'son)

B. Partnership (two or more
persons combine their
labor, capital, or land)

C. Corporation (Association
of individuals, know as
stockholders, which is
empowered by government
to engage in a business as
a single business).

D. Cooperatives (An organ-
ization designed to
provide cervices for its
members).

I. Discuss: the meaning of the
four factors of production
using as many varied
illustrations as possible.

Outline: the four factors of
production of one of the
local business or industries.

Filmstrip: "Private Investment
and Economic Growth" American
Petroleum Institute, 1271
Avenue of the Americas, New
York, New York 10020

Discuss: the four main types
of business organizations -
giving definition and
illustration of each.

Socio-drama: three friends
discussing whether
proprietorship
ship is the best
organizing and

a single
or a partner-
way of

running a
business. Have one person
summarize with the class the
advantages and the disadvan-
tages brought out and what
conclusions were reached in
the drama.

Study: the stock ex.change list-
ing in the daily news to see
how many corporations are
listed.

coo

Speaker: Invite local Farm
Bureau president to speak to
class on the cooperative
organization of the Farm Bureau
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UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Business Organization

Concept Suggested Learning Activities

III. Comparing Businesses:

A. Different Types of
Business

B. The structure of the
Business

III. List about 25 business firms
in the community (possible
from yellow pages of telephone
directory) and find out which
type business each is.

Visit: one type of each of the
first three businesses and ta:.1
to owner or manager.

Film: "How a Corporation is
set up".

Role - playing: Let the student
set up and run a small loan
company.

Film: "Empty Lot"
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UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Ethics in Business

BEHAVIORAL OBJECTIVES:

1. The learner will write the definition of ethics.

2. Given specific business practices, the learner will
identify and discuss those practices considered
unethical or deceptive to the consumer.

3. The learner will list places where cases of unethical
business practices can be reported.



UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Ethics in Busine

64

Concept
,11.01

Suggested Learning Activities

I. Ethics in business
A. Definition of ethics

1. Standards of conduct
applied to business
world

2. Moral issues of ethical
practices

II. Consumer Welfare
A. Advent of new agencies to

protect the consumer
B. Advertising

1. Truth in advertising
2. Labeling
3. Sounding out "Gimmicks"

. Panel Discussions:

Group I - Question: How do
ethics apply to business in
establishing quality standards
and product control?
Group II - Question: What are
the similarities between ethics
in business and morals in per-
sonal life?

Film: "Quality Control in
Merchandising"

Consumer Education: It's New
Look. Washington, National
Association of Secondary Schools.

Consumer Reports in classroom
to allow students to research
specific products presenting
any information which may
relate d:trectly to ethics.

Group Project: Have students use
local newspapers to learn about'
sales in the area. Go to
individual stores to ask pertiner
questions about quality of pro-
ducts. Compare "truths" in
advertisement with reality in
store.

Related Classroom Activity:
Draft a letter from the class to
Food and Drug Administration for
literature on labeling and
identification in food and drugs.



UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Ethics in Pustrqs

Concept

Importance of internalizing
ethics within business.

A. Reporting unethical
practices
1. Better Business Bureau
2. Chamber of Commerce

B. Ethics in personal life
1. No compromise past the

point of personal
;integrity

2. Silent dissent preferabl
to rabble rousing

Suggested Learning Activities

Game: Have each student write
up a product to be advertised
on T.V., radio, billboard,
newspaper. Best use of ethical
practises and advertising
techniques in working wins.

Case Problem: Hypothetical
situation to illustrate
importance of respecting and
practicing ethics within
company bounds.

Speaker: Representative from
Better Business Bureau or

Chamber of Commerce.

Group Project: Make list of
"good: characteristics of
worker.

Film: "Am I Trustworthy"

Discuss: Compare list with
points of film. Discuss
possible methods for showing
disapproval of unethical
tactics.



UNIT: BUSINESS IN TODAY'S 'PAST WORLD

TOPIC: Business Relation-lr!7 (Employer, cc-worker

BEHAVIORAL OBJECTIVES:

1. Given actual case histories, the learner will select
the points at which the employee failed in establish-
ing a working relationship with his employer.

2. Given opportunities similar to actual work situations
to cooperate with fellcw class members, the learner
will, through the use ct' self-rating charts prepared
by the coordinator, evaluate his relationship with.
his peers.

3. Given a list of common personality traits and attitudes,
the learner will identify items essential to establish-
ing good working relationships with employer and fellow
workers.

604-5
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UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Business Relationships

Concept

I. Frame of reference for
establishing relationships
in business
A. Employee to employer

1. Recognition of status
2. Deference to authority

B. Worker to worker
1. Individual differences
2. Surface vs. Depth

relationships

II. Understanding the need for
supervision
A. Reactions to supervision
B. Using criticism for self-

improvement
C. Giving constructive crit-

ism

III. Relationship to public
A. Close watch on tempers and

emotional outbursts
B. Seeing yourself as company

representative

ISuggested Learning Activities

I. Film: "The Boss Didn't Say
Good Morning"

Panel Discussion: What would
you expect from employees if
you were the "boss"

Discussion Problem: "Gossip"

Game: Break class into two
small corporations. Cive rules
to incorporate by, let each
person have a job. A prize will
be given to the corporation '

that exhibits the easiest flow
of operation through the practice
of good inner-business relation-
ships. (This game encompasses
both areas of business relation-
ships).

II. Filmstrip: "Taking Criticism"

Student-centered Activity: Faye
students who are working tell
why they have received criticism,
how they took it, when if ever
they have offered constructive
criticism.

II.

5i16

Role Playing: Cashier confronted
by irate customer making redicu-
lous accusations.

Read: Guidance Service Booklets
on personality, building self-



UNIT: BUSINESS IN TODAY'S FAST WORLD

TOPIC: Business Relationships

68

Concept

E. Personality's effect on
relationships
1. Reinforcing good attitudes

and habits
2. Eliminating irritating

traits

Suggested Learning Activities

confidence, recognizing.; behavior
problems as group report
references.

Game: "Personality Plus" Each
student lists his personality
assets and liabilities. Deposits
of assests are made and interest
is paid for each demonstatinn
from these assets are payments
for personality liabilit'es
which appear. Student with most
on deposit wins.
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UNTT: LABOR LP YS AND BENEFITS

UNIT OBJECTIVES:

69

To help students gain knowledge of various state and federal
laws governing labor in business and of the provisions that
businesses make for their employees.

TOPICS:

I. Labor Laws (State and Federal)

II. Labor and management Relations

III. Labor Unions and Employees

IV. Social Security
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UNIT: LABOR LAWS IIND BPIEFITS

TOPIC: Labor Laws

BEHAVIORAL OBJECTIVES:

1. The student will list at least five advantages of the

Federal Labor laws.

2. The student will list at least five advantages of the

Georgia Labor laws.

S0,19
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UNIT: LABOR LAWA AND BENEFITS

TOPIC: Labor La

Concept Suggested Learning Activities

I. Federal labor regulations
A. Child labor provisions

1. Age
2. Hours on the job
3. What hours students

can work.
B. Minimum Wages

1. Fair Labor Standard Act
2. Exemptions from minimum

wages
3. Exemptions for student

learners.
C. Overtime Pay

1. Overtime pay compen-
sation rate.

2. Exemptions from the
overtime pay.

3. Requirements of the
employer.

D. Hazardous occupations
1. Student-learner
2. Age
3. Who is responsible
4. Occupations that are

hazardous

II. State Labor Regulations
A. Child Labor provisions

1. Age
2. Hours on job
3. Time of day

B. Minimum wages
1. Fair Labor Stnards Act
2. Exemptions from the

Panel Discussion:

Have students discuss such
questions as:

1. What age may students
work on different jobs?

2. What hours may students
work?

3. Number of hours students
may work?

Speakers:

Have representative of Federal
Labor Office discuss regulatiorf
to class.

Research:

1. Have students read Chil('.
Labor Bulletin No. 101.

2. Have student list advanf
of Child Labor Provision
on minimum wares and
overtime pay.

3. Have each student list
hazardous occupations.

4. Have each student to
give advantages and
disadvantages of labor
laws.

II. Panel Discussion:

5 SO

Have students discuss such
questions as:

1. What age may students
work on different jobs?

2. What hours may students
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UNIT: LABOR LAWA AND BENEFITS

TOPIC: Labor Laws

Concept

minimum wages.
3. Exemptions for student learr

C. Overtime Pay
1. Overtime compplull rate
2. pirA,pbiss from the

overtime pay
3. Rr-(11211-c=mclitr; ffw

loyer.

Suggested Learning Activities

work?
3. That time of day may students

work?

Read:

Have students read state labor
law regulations and discuss
advantaeL3 and disadvantages.

;-; 051



UNIT: LABOR LAT .'S AND PEN FITS

TOPIC: Labor and r.lanr-t Relations

BEHAVIORAL OBJECTIVES:

1. The student will identify the conditions which brow ht
labor into existance.

2. The student will identify the two national unions we
have in the United States and how they differ in member-
ship.

3. The student will demonstrate the bargaining processes
used by industry and unions by role playing and panel
discussions.

4. The student will be able to define three types of unions
that may be in a business.



'74

UNIT: LABOR LAWS AND BENEFITS

TOPIC: Labor and TanapeTnen Relations

Concept

I. History of labor unions.

A. Labor movement
1. Guild system
2. Craft or trade
3. Industrial unions

II. National unions
1. AFL
2. CIO

III. Collective bargaining
A. Mediation
B. Arbitration
C. Labor contract

Suggested Learning Acti-ities

I. Guest speaker
TOPIC: The A71, and CTO

Classroom discussions
Questions:

1. What is tIle largest and
most powerful union in
the U.S.

2. Why was the ConvreF,- of
Industrial OrTaniz ,lon
fuomed?

3. Name the basic freedoms
of the industries in
which almost all of
the production workers
are members of unions.

II. Chart
Have the students make a
chart of the structural
organization of the American
Federation of Labor

Panel discussion
Questions: What conditions
brought labor unions into
existence?

III. Classroom discussion:
Questions

1. What is collective
bargaining?

2. What is the difference
between medition and
arbitration?
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UNIT: LABOR LAWS AND 'BENIFITS

TOPIC: Labor and !'lanagenent Relations

Concept Suggested Learning Activities

IV. Union security
A. Sole bargaining agent
B. Open shop
C. Agency shop
D. Closed shop
E. Union shop
F. Preferential shop

3. rust an employer bargain
collectively with his
employees?

Role playin7: Let some students
play the parts of the ennloyer
and others the url4on renres-

ives. Have them mediate
a settlement.

Culminating activlties: Have
the students writ up a 1,7:bor
settlement and give their
views on the settlement.

IV. Panel discussion: Questions:
How does the employer feel
toward unions. Why?

Classroom discussion: Questions:
1. Nust an employer bargain

collectively with his
employees. Why?

2. What is a union shop?
3. What is a closed shop?
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UNIT: LABOR LAWS AND BENEFITS

TOPIC: Labor Unions and Employees

BEHAVIORAL OBJECTIVES:

1. The student will be able to write and identify at least
three reasons labor unions were formed.

2. The student will be able to write and identify the two
major unions in this country.

3. The student will be able to list at least three ways
that unions have helped the working man in our society.

4. The student will be able to list at least two ways that
unions have been harmful to man in our society.

5. The student will be able to list at least two ways
unions have improved the relationship between employee
and employer.

ii OSJ



UNIT: LABOR LAWS AND BENEFITS

TOPIC: Labor Unions an Emolo'Yees

Concept

77

Sugge-F'-. ninf7 Acti:4tf,

1. Reasons stated that labor
unions were formed

A. Provided better working
conditions

b. Employees had no organ-
ization for dealing with
management

c. Provided better pay for
employees

d. Cut down on working hours

e. Provided working man with
way of organizing into
groups

TI. Major unions in U.S.A.

a. American Federation of
Labor (AFL)

b. Congress of Industrial
Organization (CIO)

:7*

I. Resource Personal: cave person
give talk on conditions before
unions.

Field Trip: Trip to both comnan-
with union and one without ore.

Pole Playing: Play roll with
students letting them act as
they think they could with
and without unions.

II. Show Films: Get films on both
unions from your local
representation of both unions.

Resource Personal: Have
representative from both unions
give talk to students.
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T7niors and ErmloYees

78

Concept 517:1,7ested Learninr Activitie

III. How unions have helped
employees

A. Better wages

B. Better working
conditions

C. Better jobs

D. Voice by which to
talk to Employers

E. Organized workin
man into large
powerful groups

IV. How unions have been harm-
ful to working man.

A. High wages have
caused cost of
living to rise

B. Has caused many
business to cut
down on personal
because of cost
of operation.

SO L,";'

III. resource Personal: Fa-Te
nerson who works under
a union exrla1n the
henerits he gets by
belonring to a union.

Panel discussion: Let
students exnlain the
benefits they think you
might get by working
at a ,loh which is
cove:ed by a union.

Shc,,T films: Each ',Wien
ha films on the benefits
it has provided for
its members.

Transparencv show
benefits thy`, unions
have provided on your
local level.

IV. Show Films: Can pet
these form firms in
community that are
trying to prevent
unions in their companies.

State Employment Personal:
These people can give
you information on the
dangers of unions.

Group discussion: Let
group give idea's on why



771.1.M. LAT=nR LAWS AN7) =7=11

TOPIC: Labo-r. Unions and Employees

79

Concept Suggested Learnin7 Activitier,

V. How unions have helped
management-employee
relationship.

A. Work under contract

B. Provided way for each
to know others problems
and ideas

C. Each has idea of what
the other is thinking
of doing

D. Helps both to work
toward same goals

they think UriOnS M2.7
cause them problens.

V. T?.esource Personal:
Have employer-emPlovee
give talk on how they
think unions have
caused them to work
better as a unit.

Transparency: Show how
a contract helps both
employees and employers.



80

UNIT: LABOR A'.:D BENEFITS

TOPIC: Social Sec---'t-:

BEHAVIORAL OBJECTIVES:

1. The student will be able to locate the social security
office by address, telephone number, and obtain an
application for a social security number and bring: the
application to class.

2. The student will be able to fill out an application for
a social security card in class.

3. The student will be able to identify who pays social
security.

4. The student will be able to list reasons why social
security is important.

5. The student will be able to state how social security
is paid by workers.

6. The student will be able to identify groups of people
eligible for social security.

7. The student will be able to list five basic public
programs under the guidance of social security.

8. The student will be able to describe what to do in case
he looses his social security card.

0 9
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UNIT: LABOR LAWS AND BENEFITS

TOPIC: Social Security

Concept Suggested Learning Activities

I. Locating the social
security office

A. Telephone book

B. Map of city

C. Draw a map

IT. Completingan application
for a social security
number.

A. Know the following:
1. Full name
2. Place of birth
3. Mother's and

father's full name
4. Date of birth
5. Present age
6. Mailing address
7. Telephone number

III. Who Pays Social Security

A. Workers

B. Compulsory for worker
if job is covered by
social security

I. Panel Discussion: Provide
the student with a
telephone book and map of
the city. Let the
students discuss ways
of finding needed infor-
mation.

wield trip: Visit the
social security office.

II. Transparency: Show an
application for a social
security card that you as
the teacher could complete
step by step as each
student completes his
or her application.

Don't forget: If 'the
student does not have a
social security card have
him mail the application.

III. Contact your local social
security office: They will
be happy to provide you
with current information
concerning social security.

Guest Speaker: The social
security will send a re-
source person to talk witb
your class about social
security.
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UNIT: LABOR LAWS AND BENEFITS

TOPIC: Social Security

82

Concept Suggested Learning Activities

IV. Importance of social
security

A. Type of insurance in
case of unexpected
accldents or loss of
health

B. Pays after retirement

C. Gives financial aid
to families in case
provider is injured
or dies.

V. Payment of social security
by worker

A. Withheld from worker's
pay

B. Paid by the self-
employed worker

C. Employer pays an
equal amount

IV. Guest speaker: Contact
your social security office.

Bulletin board: Have
group of students construct
bulletin board which clear-
ly shows the importance of
social security.

Introduction to social
security: A programmed
learning text available
from your local social,
security office.

V. Guest Speaker: Contact your
local social security
office

Math Teacher: This is a
good time for the math
teacher to teach a unit
on the amount of social
security deducted.

Introduction to Social
Security: A programmed
learning text available
from your local social
security office.



UNIT: LABOR LAWS AND BENEFITS

TOPIC: Social Security

Concept

VI. Eligibility for Social
Security

A. For men:

Typr2 of
benefit

1. Retirement
2. Reduced

retirement
3. Disability

U. Medicare
5. Dependent

husband
6. Dependent

widower
7. Dependent

parent

B. For women

Type of
benefit

1. Retirement
2. Reduced

retirement
3. Disability

U. Medicare
5. Wifes

6. Divorced
wife

'. Widow's
8. Disabled

widow's

When payable

65 or over
62 or over

Any age up to
age 65
65 or over
62 or over

62 or over
62 or over

When payable

65 or over

62 or over
Any age up to
65
65 or over
65 or over
any age, if .

child in her
care
65 or over

62 or over
50 or over

8:

Suggested Learning Activities

VI. Introduction to Social
Security: A programmed
learning test available
from your local social
security office.

Role Playing: Some students
can play the part of
Social Security workers.
Other students can inquire
about benefits they may
be eligible for.

Role Playing: A disabled
woman must apply for
social security. That
steps must she take.
What kinds of information
will she need.

Role Playing: Betty's
father has been killed in
an accident. Betty's
mother is disabled.
Betty must visit the
social security office.
What will she say? What
kinds of information will
she need?

Guest speaker: Contact
your local social security
office.



UNIT: LABOR LAWS AND BENEFITS

TOPIC: Social Security

Concept

C. For children

Type of
Benefit

1. Child's
2. Child's

/). Disabled
child's

When payable

Up to 18
Up to 22 - if
attending
school
18 or over -
if disability
began before
age 18.

VII. Programs under the guidance
of social security

A. Old-Age-Survivors,
Disability, and Health
insurance

B. Unemployment Insurance

C. Workmen's compensation,
or Industrial accident

D. Temporary disability or
cash sickness

E. Insurance

F. Public Assistance

Suggested Learning Activities

VII. Bulletin board: Illustrates
programs under the
guidance of social security

Role Playing: A group of
taxpayers visit a social
security office to find
out, What programs their
dollars support, and to
see if they will benefit.

Guest Speaker: Contact
your local social security
office.

Introduction to Social
Security: A programmed
learning text available
from your local social
security office.
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UNIT: LABOR LAWS AND BENEFITS

TOPIC: Social Security

Concept Suggested Learning Activities

VIII. Lose of Social Security
card

A. Contact your social
security office

B. Apply for a duplicate
not a new number

VIII. Role Playing: Johnny
lost his social security
card. What should
he do?
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INTRODUCTION

This promotional kit has one major objective - -to

simplify the public relations duties of Coordinated

Vocational Academic Education coordinators. The specific

needs of each coordinator will vary, and changes in the

material may be made to fill those needs. Information

useful in the public relations aspects of a coordi :iator's

job is also contained in the Coordinator's Handbook.
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MEDIA

5070



NEWSPAPERS

The most effective means for placing the CVAE pro-

gram before the public is the newspaper. Daily, weekly,

and monthly papers should carry articles about CVAE. The

introductory article should explain the purpose of the

program, and should be in all newspapers during the month

of August. A timely schedule should be followed as much

as possible for the publishing of CVAE news.

The coordinator should get to know the editor of the

newspaper personally. News articles need to be prepared

to meet the requirements of the paper. Pictures about the

program should be used when possible. These pictures must

meet the requirements of the paper. News articles and

pictures should be in the final form before presenting

them to the newspaper. Specific suggestions for prepara-

tion of articles and pictures are contained in the Coordina-

tor's Handbook.
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EXAMPLE OF INTRODUCTORY ARTICLE:

NEW COURSES
OFFERED IN
CO. SCHOOL

Superintendent Harry B.
Bowen announces an addi-
tional vocational course
to be found in the curri-
cula of the junior high
and secondary schools of
Blanche County for the
1970-71 school term.
The program, "Coordi-

nated Vocational Academic
Education,"(CVAE) is a
supervised occupational
training work-study pro-
gram which combines class-
room instruction in the
school with supervised
part-time employment.

Tha, program is an inte-
gral part of a regular
high school instructional
program with emphases on
communication skills and
reading education, which
will enable students to
more effectively relate
school experiences with
out-ofschool experiences.

Teacher-Coordinators
for the program have
been named. They are:
Mrs. Carolyn Forrester,
Blanche County Junior
High,(683-2221) ; Mr.
Oscar C. Campbell,T.L.
Anderson Senior High,
(373-1829); and Mr.
Carroll Egizii, South
Blanche Elementary
School,(793-5313).
For further infor-

mation contact the
coordinator in the
respective areas.
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STUDENTS SET
CVAE CONTESTS

Approximately 350 stu-
dents enrolled in the state's
newest vocational education
program will be competing
for regional honors in a
meeting Friday at Grayson
County High School.

The participants are mem-
bers of 12 Coordinated Voca-
tional Academic Education
Clubs, established under
the state's only program
in which academic subjects
are interlocked with on-the-
job training.
Alan Munger, CVAE coordi-

EXAMPLE OF nator at Grayson High said
about 250 students are en-

NEWS rolled in the local program
which also includes Blooms-

ARTICLE: dale Jr. High and Grayson
Vocational-Tech. School.
He said CVAE differs from

other programs in that par-
ticipating students attend
classes in 1 group rather
than with other students,
and that all academic sub-
jects are directly related
to the part-time work in
which they are employed.He
said CVAE students attend
class for 4 hours daily,
then work in a variety of
jobs around the community.
The competition Friday

begins at 1:30 p.m. and
will include CVAE clubs in
Region I comprised of Gray-
son and Bland counties and
schools in Knox and Graham.
The areas in which the

students will compete will
include a contest to select
name, creed, motto, emblem,
and colors for the state
club and competition in job
interviews, scrapbooks, ca-
reer manuals, school and
community projects, talent
and outstanding boy or girl.
Munger said the program in
Grayson Co. is one of 50 in
the state,designed for stu-
dents indicating a need for
linking education to prac-
tical vocational experience.

so73
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RADIO

The community showcase rn the local radio station

offers an opportunity for promotion of current CVAE

activities. If, for example, the club should decide to

sponsor a bake sale, the location, date, time and other

particulars could be announced along with a brief descrip-

tion of the purpose of the CVAE program. This airing of

CVAE activities might create otherwise unobtainable interest

of parents and prospective employers.
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SPEECHES
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OUTLINE OF SPEECHES TO PROMOTE CVAE

Public relations can be approached from many direc-

tions. Promotional activities include radio and television

publicity, advisory committees to cooperative programs,

club activities of the program, personal communications,

and field trips. Talks to faculty and community groups

is a very good direct way of promoting CVAE. Talks to

faculty and civic groups will serve to introduce the

coordinated vocational academic education program and to

keep the public informed concerning subsequent activities.

TALK TO FACULTY--An outline of a talk to faculty members
could:

A. Explain the CVAE program as an addit'.on to the curriculum.

(1) Point out that the program is structured to meet
the needs of those students who will probably not
attend college or even finish high school unless
some special effort is made to motivate them.

(2) Present brief statements about the dropout rate
in ,Georgia to show the magnitude of the problem.

(3) Give capsule ViL4 of the coordinated program's
relationship to existing vocational programs,
explaining its across-the-board aspect.

B. Outline objectives of the CVAE.program.

(1) Structuring environment for success
(2) Developing positive attitude toward work
(3) Doing job explorations
(4) Learning by doing (occupation)
(5) Using cooperative system: school and on-the-job

training
(6) Getting school, businesses, and industry to help

motivate
(7) Participating in club work for social growth

C. Explain dutues and responsibilities of the coordinator.

(1) Coordinating at school
(2) Coordinating in the community
(3) Coordinating through coordinated program's club work

s076



D. Emphasize importance of related instruction in general
academic subjects. Ask for cooperation in:

(1) Helping to achieve objectives of coordinated program.
(2) Conducting special classes for some groups, if

requested.
(3) Reconstructing the academic courses to fit the

student's training needs.

E. Offer the observation that some educators are wondering
whether students are failing schools or schools are
failing the students.

(1) Show number of graduating high school students not
attending college--point out that it suggests a
new approach to preparation required of schools.

(2) Show number of dropouts from time of first grade
forward which suggests that the educational program
is warped in favor of college-bound students, and
that needs of a large segment of the population are
being neglected.

(3) Is a new era in education on the horizon--different
curriculum structure--different emphasis--different
involvement?

F. Offer to cooperate with other members of the faculty in
every way and seek their support for the program.

G. Question and answer period.

TALK TO A CIVIC CLUB--In speaking to a civic group, the out-
line of a talk might include:

A. Origin of the CVAE program.

(1) Describe vocational programs in high school and
their areas of activity.

(2) Comment on change of emphasis from "programs" to
people and the reasons for change.

(3) Indicate new importance suggested for vocational
aspects of education in view of changing needs of
students as reflected in dropout rate.

B. Introduction of pilot program in cooperative education
involving across-the-board vocational programs.

(1) Objectives
(2) Implememtation of program through teacher-coordinator

working with school and community
(3) Advisory committee of citizens



B. (4) Cooperation of businessmen in on-the-job training
(5) How cooperative education-training is obtained:

(a) Part-time in school
(b) Part-time on-the-job training

C. Advantages of the program for the students

(1) School environment structured for success to counter-
act the never-ending spiral of failure to which
discouraged students have been subjected.

(2) Actual work experience through on-the-job training
correlated with job study at school.

(3) Motivation to complete high school courses required
for graduation and better job opportunities afterward.

(4) Learning how to be a good employee: good work habits,
thrift, responsibility, punctuality, etc.

(5) Paycheck to assist student while he is finishing
school.

D. Advantages of the D ogram for the employers

(1) Organized assistance in the training of workers
(2) Better trained workers in community
(3) Benefits through a simplified induction of young

workers into jobs

E. Advantages of the program for the school and community

(1) Enables the school, at a minimum of expense, to extend
curriculum offerings for occupational education in the
community.

;2) Improves school attendance.
(3) Provides a place of responsibility for youth in the

economic and civic life of the community.
(4) Increases productivity of society through cooperative

effort of business, industry and school.

G. Conclusion

(1) Emphasize the training of youth ifor their personal,
social, and civic responsibilities.

(2) In closing, repeat the advantages the program offers
employers because of trained workers who are also high
school graduates.

(3) Point out the social costs that could be involved if the
problem of dropouts is not solved.

H. Solicit cooperation in the undertaking of the coordinated
vocational program.

I. Question and answer period
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AUDIO-VISUAL MATERIALS
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FILMSTRIPS AND RECORDINGS

"One picture is worth a thousand words." It seems

appropriate to quote thin old cliche because it emphasizes

the value of using films and filmstrips.

Recordings, films and filmstrips provide excellent ways

to inform the general public of the total operatio: and

function of the CVAE Program in schools as well as in entire

towns and counties.

By reaching all large and small community agencies,

the message can really be carried to the public. The films,

filmstrips, and recordings will explain:

1. The cil,jectives of CVAL

2. The number of students enrolled

3. The coordinators in the program

4. The importance of the program and how it operates

5. Behavioral change,-4:.:, such as manner of dress--before and
after

6. Number of days the student worked

7. Places of employment

8. Community pro4,acts

9. The amount of money earned by students

10. Homemaking projects

11. Industrial arts projects

12. State convention activities

13. Local convention activities

14. Classroom activities
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Suggested community agencies for showing the films, film-

strips and playing the recordings are as follows:

1. Schools:

P.T.A. meetings

Principals' meetings

Faculty meetings

Employers-Employees-Parents Banquet

American Education Week

Career Day and Open House

2. Municipal Airports

3. Civic Organizations

Chamber of Commerce

YWCA

YMCA

Lions Club

Rotary Club

4. Shopping Centers

5. Department Stores

Davison's

Rich's

Belks

Sears Roebuck & Company

6. Grocery Stores
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POSTERS AND PICTURES

Pictures and slogans can be Wised effectively to

help convey the iu,,as and beliefs of CVAE.

Schools:

Posters can be displayed on bulletin boards, in halls,

teachers' lounges, library, classrooms, lunchrooms,

gymnasiums, and industrial arts laboratories.

Community:

Shopping Centers

Department Stores

Drug Stores

Service Stations

Coliseums

Municipal Auditoriums

Recreation Centers

Grocery Stores



CVAE WEEK
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SCHOOL CVAE WEEK

Any number of activities can be initiated by CVAE in
celebration f its own week. ,e--. tanning is a rust, and
total memberz;hip involvement is an absolute nec,,T.ssity.

The following are suggeotions for inclusion: in tna
week's happenings:

a. Thoughts for the day tc be :read over the public address
system during daily announcements.

b. Bulletin board prepared on a CVAE theme in a focal
point of the schoo2.

c. Luncheon or dinner for working students and their
employers (includes stuents working school work stations).

d. Campaign for and naming of CVAE Student of the Year.

e. Assembly program with talent presentation centered on
aims of CVAE.

f. Staging Career Day for all students in the school.

EXAMPLE OF NEWSPAPER PUB, 'TY:

Proclaims "VAE Week

(picture of mayor and club officers)

Mayor John Kellogg signs proclamation declaring February
il-15 CVAE Week. Looking on are Club Officers(1 to r) Bob
Jerome, President; Martha Dunn, Secretary; Sarah Sparger,
Treasurer; Christine Hollis, Reporter; and Fred Robinson,
Vice President.



CERTIFICATES OF APPRECIATION FOR STUDENT EMPLOYERS:

The presentation of a Certificate of Appreciation 7,o
out-of-school employers who are working with coordinators
to help make CVAE a success would be a friendly gesture.
This could help make great progress in public relations
efforts; however, the CVAE coordinator must use discretion
since he would know which employers fleserve this recognition.

Guidelines to use when considering this idea:

1. Certificates ma; be presented to out-of-school employers.

2. If there is more than one CVAE program in zhe school
system, this should be a system-wide function. The
certificates should be uniform in size, color, etc.,
and it should be sanctioned by the local Board of
Education.

3. The cost of printing ce:(Lificates is to be borne by
local school systems, or by each local CVAE program.

4. The certificate should be tastefully done so that it
fits well into all places of employment.

5. The certificate 'lid be signed by the CVAE coordinator,
the school princi and the appropriate person(s) from
the system's cent...

6. Each coordinator would be responsible for presenting a
certificate to the employers of his students.

7. Before going with a student to present a certificate of
appreciation, the coordinator should talk with the
employer and get his permission to make the presentation.
Unnecessary embarassment can be avoided if this is done.



CLUB REPORTER
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THE CLUB REPORTER

T)7, CVAE Club reporter is the one person, in the club, whose primary objec-

tive is to fo:us as much attention as possible on the total CVAE program,

giving special attention to the CVAE Club and its activities. While the

reporter may work closely with the club's public relations committee, it

is his initiative and abilities which can do much to help or hinder other

efforts. Therefore, all possible candidates must be carefully considered

before selecting someone to fill this iTportant position.

The club reporter may be appointed by those members of the club who are

empowered to make appointments, or he may be elected by the total club mem-

bership. In either case, the importance of this position should not go un-

announced.

Some of the duties particular to this position are:

A. Early in the school year the reporter will write an inforeative
article for the school newspaper. In this article he will *plain
talk" about CVAE. He will tell the faculty and students what CVAE
is all about and give some goals and objectives of the program.

B. Subsequent articles may be written for each edition of the school
paper.

C. The reporter wotJd help prepare short newsworuhy articles for the "Teen
Topics" program on the local radio station. (Necessary only where the
need exists)

D. He should post in a conspicious place, in the school, current news
bulletins, thus keeping everyone abreast of what is happening in
CVAE and in the CVAE Club.

E. The rep(' should announce or arrange to have announced, urgent
items or items of unusual importance over the school's public address

F. The reporter will help prepare articles for the local daily or weekly
newspaper. This should be done as often as newsworthy items develop.
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LETTERS
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EXAMPLE OF LETTER FOR AN INTERVIEW

Dear Employer:

- 20 -

(name of student) who is presently employed with
your company has enrolled in the CVAE Program at -High School.
In order for a training agreement (student's school credits) to become
functional, several forms are needed. This ruling became effective as of

Please indicate at the bottom of this letter Olen the CVAE coordinator
may have an interview with you and return by the employee or by mail.
(Addressed envelope enclosed)

Thank you for your cooperation and an early reply.

Sincerely yours,

Coordinator

Employer:
Name

Employee:

Name

The CVAE coordinator may have an interview with me on

at

date

place time

S089
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Example of Letter to Parents

CVAE SCHOOL INDICATION REPORT

Date Grade Level

Dear Parent:

The purpose of this report is to inform you concerning the educational progress
of (name of student) . Her learning progress at (school)
needs improvement. Correction of the following would improve the teaching-
learning process. Please note the area checked. Your cooperation will be
appreciated.

1. Show more initiative and accept more responsibility in school work.

2. Organize notebook in a better way.

3. Improve behavior in class.

4. Take needed materials to class. (text, paper, notebook, pencil,
pen, etc.)

5. Improve oral participation in class.

6. Work steadily and better utilize time.

7. Improve spelling.

8. Complete all work assignments (Assignments should be completed
within days after a student returns to class.

9. Study more at home to acquire needed facts and improve test scores.

10. Attend regularly (Tardy times, Absent times)

11. Pay close attention to presentation and discussion of each day's
work.

12. Follow oral and written instructions.
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13. Have favorable attitude toward work, students and teachers.

14. Refrain from excessive talking.

15. Report for extra help when needed.

16. Improve on the job skills and classroom skills in working with others.

17. Participate in group activities.

18. Wear proper gym uniform.

19. Wear proper clothing to work.

20. Wear clean lab uniform or clothing.

(16..k^1



Dear

EXAMPLE OF ADVISORY COMMITTEE LETTER

(Refer to chapter in Coordinators' Handbook
concerning appointment of Advisory Committee)

Date

- Z3

The coordinated Vocational Education Program at High School is
beginning its first year of operation. We in County are extremely
proud of this program because of the outstanding contributions it has made in
our community, our school, and above all to our students.

Recognizing your interest in this program, may I have the pleasure of appointing
you to the CVAE Advisory Committee? This committee is comprised of
local leaders from businesses, school administrators and the local CVAE
Coordinator, Mrs.

The purpose of this committee "

If you acceptthis appointment, your term of appointment will become effective
and will expire

(start) (end)

Please advise me if you are willing to accept appointment to this committee.
Our first meeting will be in the CVAE classroom.

Should you have a question concerning the duties of this Advisory Committee,
please telephone me at or the coordinator at

Sincerely yours,

Superintendent

II
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EXAMPLE OF LETTER TO CO-WORKERS

Dear Co-Worker:

Attached is a list of CVAE students who aie enrolled at
for this school term. In order for any meaningful program to function, it
must be a cooperative effort. Many of our CVAE students are falling short
of our motto, " " in and out of
classrooms and school.

It is with a professional attitude that I ask you to record any improper
action in your classroom of any CVAE student.

Place this slip in box . After all school policies have been con-
sidered, this information will be used to discuss and counsel with the
student concerning his problems for a more effective attitude toward
school.

Please feel free to call on me, if I can be of any help.

Professionally yours,

Coordinator
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EXAMPLE OF PERMISSION FOR FIELD TRIP

Dear (Mr.) (Mrs.)
Coordinator's Name

My
(son) (daughter) (student's name)

has my permission to accompany her class on the trip described
below.

Place

Date

Purpose

Transportation

Please check one:

I. Have school insurance

2. Have sufficient insurance and
release school of responsibility
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CHARTS AND POSTERS



CHARTS

Charts can be very effective to promote Z.V.A.E, Charts should
emphasize the importance of training by showing comparisons be-
tween training and non-training. Charts should be placed where
they calk be viewed by the students easily.

Charts should show progress reports on absence from school and
work before C.V.A.E. and after C.V.A:E.

Charts can be used to show:

TYPE OF EMPLOYMENT

27 -

HOURS WORKED MONEY EARNED



COMMUNITY

SCHOOL

BUSINESS

INDUSTRY

PARTNERS IN PROGRESS

THROUGH
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WHAT CVAE IS ALL ABOUT

The CVAE Work Experience Program is designed for students in grades

7 through 12. By combining supervised classroom instructions with work

experience and by relating these experiences, it is believed that the stu-

dent will acquire a more positive attitude t,ward himself, school, work

and others.

Through a cooperative arrangement between the school and the employer,

the student receives: instruction in the classroom that is related to the

instruction and work experiences that he received in the work setting.

The student spends approximately one-half the day in school (two or three)

academic classes and one cooperative work experience or simulated work

experience.

It is believed that this interlocking and correlating of the academic

curriculum and work experience will make the student's education more

meaningful.

The CVAE Program is organized on a developmental basis and serves

as the core around which other subject matter curriculums might be related.

It is suggested that, for CVAE, a forced interlocking of academic

subjects with vocational experiences be done in order for the student

to perform particular job tasks.
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OBJECTIVES OF THE PROGRAM

A. Junior High School Level

1. To help students acquire:

a. a more positive perception of themselves in both a work
role and a school setting.

b. the basic habits of industry.

c. academic and career development skills needed to pursue
a higher level vocational skill.

d. certain vocational skills such as familiarization with
tools, materials, and processes rather than the job skills.

e. a greater understanding of themselves in relation to
different work roles.

f. adaptive skills needed to cope with today's changing
society.

g. to increase the preparation of students at the junior
high school level who remain in school.

2. To help some students acquire preparation for entrance into
an occupation.

3. To hlep students decide upon a vocational choice to pursue
at the secondary level.

B. Secondary Level (In addition to the above objectives)

1. To prepare students for an entry level job of his choice

2. To increase the preparation of students who remain in school
and prepare for entrance into an entry level job.

3. To increase the preparation of students who enter the field
for which he is trained.

Education has a responsibility to prepare each student for his next step,

be it further education or work. This is the responsibility of education at

all levels.

0 .';')
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QUESTIONS AND ANSWERS

Q. What is the drop-out picture in Georgia ?

A. At the close of the 1967-68 school year, Georgia reported that
there were 16,797 dropouts for grades 9-12.

Q. What were the most common reasons for dropt-outs?

A. The most common reasons for dropping out of school were lack of
interest and marriage.

Q. How is CVAE different from the regular classroom 7

A. Heretofore, the child had to fit the curriculum: Now in CVAE, the
curriculum is made to fit the child. All of his subjects: math,
English, home economics, science and vocational agriculture are
fitted to his needs in the world of work. In regualr schooling
his experience in class meant failure but in CVAE, he succeeds.

Q. Can a student take CVAE and still go to college?

A. Yes, he still can learn the required units as other students and
also one unit on the job. He can choose to go to college or
enter into the field of work that CVAE prepared for him.

I" C©
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FOREWORD

This resource unit for family life education is designed
to help children understand and appreciate the physical,
emotional, a ,d social aspects of human growth and
development with particular emphasis upon areas related
to sexuality and social and family relationships.

The Chicago public schools are sharing the responsibility
for this kind of education with parents, the clergy, the
medis.-J profession, and community groups.

After the completion of a pilot program in 1966-67, a
comprehensive program of instruction is being implemented
as part of the regular curriculum in science in all
elementary schools, and in health education, biology, and
home economics in the high schools.

JAMES F. REDMOND

General Superintendent of Schools
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GENERAL GOALS FOR FAMILY LIFE EDUCATION

To enable each individual to progressively develop responsible behavior,
feelings of selfworth, and respect for others, all of which are reached
on the basis of accurate knowledge of human beings in the areas of growth
and development, love, marriage, parenthood and family life.

Organizational

To develop and implement a comprehensively and educationally sound program
of Family Life Education incorporated into the regular curriculum in all
of the elementary, secondary, and special schools

To conduct an extensive program of teacher education and inservice training
which relates to the guiding principles of the program and provides knowledge
of scientific background materials

To conduct a program of education for parents and other interested citizens
about the goals and content of this area of the curriculum

To plan and carry out evaluative procedures which will result in changes
it the curriculum reflecting the needs of the individuals involved

To foster communication among teacherschildrenparents in an atmosphere
of trust and understanding about personal and family living

TeacherStudent

To help teacherschildrenparents feel comfortable in discussing sexual
growth and development patterns with each other

To help prepare children and adolescents for their respective roles during
their various stages of growth and development

To help children and adolescents develop feelings of self worth and
respect for others

To help children and adolescents develop a wholesome, healthy attitude
concerning sex in human beings

To provide a protected atmosphere in which youth can objectively discuss
his concerns about his own feelings and behavior and the behavior of those
around him

To help children and adolescents become responsible, mature adults who
can make wise decisions concerning affection, love, and sex

IA)
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OBJECTIVES

Levels 6, 7, and 8

The child will increase his knowledge about human sexual growth and
develop desirable personal values and patterns of behavior through
consideration of the demands of daily living in school, home, and the
community.

Level 6 Becoming Aware of the Heredity Factor and Its Influence upon
Reproduction

Goal Statement

The child will comprehend that he grows and matures within the potential
of what he inherits and that his environment and effort will influence
the degree to which potential characteristics develop.

Performance Objectives

Given the opportunity to work with appropriate materials, such as charts,
films, filmstrips, transparencies, and texts, the child will be able to--

explain growth patterns of boys and girls, using scientific terms

compare different kinds of cells with regard to size, shape,
structure, and function, using classroom reference sources

diagram and label the steps involved in cell division

list the different possibilities in ovum fertilization and cell
division that can result in multiple births of human beings

describe in writing how the nucleus of the cell directs all
cellular activities, including reproduction

construct a chart to show the differences in the number of
chromosomes in various animals, including man

describe how inherited traits are determined by the genes

show, by means of a diagram, that when a male and a female
reproductive cell (gamete) unite, the resulting body (zygote)
is capable of developing into a new organism with characteristics
of both

5111
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show, by means of a diagram, that half of the chromosomes in
the zygote come from the paternal parent and half from the
maternal parent

explain how the sex of a child is determined

categorize the ways in which living things resemble their
parents

illustrate by a simple diagram that each living thing is the
result of generations of gene combinations

predict how the different units of the environment can affect
the development of personality traits in growing boys and girls

:!APlatify in writing the kinds of traits a person acquires
during growth

explore, by means of class discussions, the kinds of
activities participated in by the family as a group which
have value in the development of desirable personality traits

cite examples to show ways in which patterns and rates of
growth can be modified by the environment

analyze by means of panel discussion the role heredity,
environment, and personal motivation play in helping an
individual achieve his potential.
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GUIDELINES FOR TEACHING FAMILY LIFE EDUCATION

The concept that the family is a basic unit of society is to have the
major emphasis in the teaching of all Family Life Education units.

The school, in handling controversial issues in family life education,
such as masturbation, homosexuality, and prostitution, should be aware
of the varying moral, ethical, and religious beliefs of students and
their parents. If or when students raise questions in these areas,
teachers should have no hesitation about referring students to their
parents, their physician, or their clergyman.

If questions concernig abortion arise, only legal abortion may be
discussed, in actor: 9 with Illinois law.

Methods of contraception are not to be taught in any detail. If questions
concerning contraception arise, teachers may explain that there are
natural, mechanical, surgical, and chemical maans; that any decision for
use is a personal one b.nd is to be made with the help of a parent, a
physician, and/or a religious advisor.

Questions have arisen as to the advisability of having the students make
models or drawings of the human reproductive organs. It is, therefore,
suggested that the making models and drawings not be included in the
student activities in the teaching of Family Life Education units.

Many teachers find it helpful to give an occasional test in the teaching
of this unit. Experience has indicated that simple tests in good taste
are of value and are well received by parents.

Teachers have found that in presenting the unit it is best to maintain
an objective attitude. The discussion of personal situations involving
either the teacher or individual pupils may often create unnecessary
problems in the classroom.

The success of the Family Life Education unit is largely dependent upon
the extent to which the school and the home work together. The school
should encourage the parents to play an active-role in helping their
child to develop his own sexuality.

Involvement of the parents in the daily lessons is desirable and will
help them follow the development of the unit. The parent should feel
free to come to school to discuss the unit with the teacher.

A good relationship between parent, teacher, and child will help in
attaining the objectives of the unit.
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Various methods and techniques have been used successfully to involve
the parents in the current unit. Examples of some of the methods follow.

The children devote the last five minutes of the period to writing
short summaries of the material covered in the lesson. They list
and briefly define the new vocabulary words used in the lesson.
The summaries are taken home and parents are requested to sign
the papers to indicate that they have seen the material. This
provides the parents with an opportunity to discuss the lesson
with the child and to know which concept is currently being
discussed in the classroom. The children may keep the summaries
in a folder.

The children keep "logs" which they take home each day. These
"logs" have columns with headings indicating the date, the
material discussed on that date, and the signatu, of a parent.



LEVEL 6

BECOMING AWARE OF THE HEREDITY FACTOR AND ITS INFLUENCE IN REPRODUCTION

Preview

The purpose of this unit is to review the facts of human growth and repro-
duction with special emphasis upon the study of heredity and environment.

The unit should create an awareness of the effects of heredity through
the study of genes, chromosomes, and dominant and recessive traits.

The student should further appreciate the importance of environment in
the realization of an individual's potential.

Key References

The following references are recommended for teachers.

American Medical Association. The
Miracle of Life. Chicago: The
Association, 1966.

The story of man's physiology,
embryology, and heredity.

Boyer, Donald Allen. For Youth to
Know. River Forest, Ill.: Laid-
law Brothers, 1965.

A simple scientific descrip-
tion of the reproductive process
from the one-celled amoeba to
man.

Flanagan, Geraldine Lux. The
First Nine Months of Life. New
York: Pocket Books, 1965.

An invaluable aid to under-
standing the month-by-month devel-
opment of the human embryo and
fetus. Contains excellent photo-
graphs.

Goldstein, Philip. Genetics Is
Easy. New York: Lantern press,
Inc., 1962.

A general treatise on gene-
tics dealing with such subjects
as Mendel's Law, determination of
sex, how genes act, and what is
inherited.

51 16

Hein, Fred V., and Farnsworth, Dana
L. Living. Glenview, Ill.: Scott,
Foresman & Co., 1965.

A college text focusing on
personal and community health with
excellent material for the teacher
on understanding human reproduction.

Kimberly-Clark Corporation. The
Life Cycle Center Sample Set of
present Life Cycle Materials.
Neenah, Wis.: the Corporation,
1968.

A series of pamphlets con-
cerned with the life cycle of
women from preadolescence through
menopause. The kit is available at
no cost.

Lerrigo, Marion O., and Southard,
Helen. Facts Aren't Enough. Chi-
cago: American Medical Association,
1962.

Sound ideas for parents and
responsible adults about many
aspects of family living, including
sex education.

7
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. A Story about You.
Chicago: American Medical Asso-
ciation, 1964.

Written for intermediate
grade students. Accurate facts
on maturation and human reproduc-
tion.

Power, Jules. How Life Begins.
New York: Simon & Schuster, Inc.,
1965.

Multiple births and heredity
are treated in chapters 7 and B.

Scheinfeld, Amram. Your Heredity
and Environment. Philadelphia:
J. B. Lippincott Company, 1965.

A complete reference work de-
scribing how heredity and environ-
ment interact in making human
individuals what they are. Con-
tains many photographs, tables, and
illustrations.

Tanner, James M., et al. Growth.
Life Science Series. New York:
Time, Inc., 1965.

The complex, intricate process
of human growth.



Development of Vocabulary

The vocabulary list on this page contains words which might be found--

in a concept in the unit
in the explanation of a concept
in the reading material
in a question-answer session in class
in the teacher's own background of terminology

All the words listed below will not necessarily be covered in the pre-
sentation of the unit. Vocabulary growth should come with the develop-
ment of each lesson. It is not advisable to teach all words in the list
in advance of lessons which involve only part of the list. The words
must be relevant to a concept or attitude and should not be taught in
isolation.

Review Vocabulary

acquired trait
ejaculation
embryo
erection
fallopian tubes
fertilization
fetus
follicle
heredity
hormones

New Vocabulary

amnion
biology
characteristics
chromatin
chromosomes
contact
dominant
environment

Suggested Materials

opaque projector
overhead projector
transparencies
charts
flannelboard

inherted traits
menstruation
nocturnal emission
nucleus
ovaries
ovum
penis
pituitary gland
placenta
puberty

fraternal twins
generation
genes
genetics
hybrid
identical twins
intelligence
maturation

scrotum
semen
sexual reproduction
sperm
testes
umbilical cord
urethra
uterus
vagina

microscopic
mutation
progeny
protoplasm
recessive
reflexes
zygote

magnetic board
movie projector
filmstrip projector
record player
DuKane sound filmstrip machine

a.rp 18
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CONCEPTS AND CONTENT

A. There should be a sense of
wonder in regard to the
miracle of birth and a whole-
some, healthy attitude
toward parts of the body.

Parenthood is a privilege.
It is also a responsibility.
All aspects of parenthood
should be treated with re-
spect.

The development of human
beings from one fertilized
cell is a miracle. Any
act connected with this
occurrence is very special
and wonderful. New life is
created by the union of a
male sperm and a female egg
to form a fertilized egg.
This fertilized egg (zygote)
divides and redivides mil-
lions of times. This re-
sults in the formation of
a new human being.

As a person grows and devel-
ops from a child into an
adult, his changing body
requires additional kinds
of care and attention to
keep it functioning at its
best.

SUGGESTED ACTIVITIES

Review concepts C, D, and E of the
Grade 5 Unit in Family Life Educa-
tioa, using the following:

Human Growth and Reproduction,
Clearvue, Inc., 1967.

Especially for Boys, Henk Newen-
house, 1966.

Life Begins Series, Eyegate House,
1967, "Human Reproduction."

Use a diagrammatical drawing of human
cell growth to reinforce learning of
the cellular growth of the new human
life.



CONCEPTS AND CONTENT SUGGESTED ACTIVITIES

B. There are variations iv the
normal cell growth patterns,

After fertilization of the
ovum, twins occur in one of
the two following ways:

If the fertilized ovum di-
vides immediately into two
individuals, the pair will
develop as identical
twins. Identical twins
always are of the same sex
and--from the standpoint
of heredity--are the same
individual in duplicate.

If two ova are fertilized
at about the same time,
the new individuals will
develop as fraternal
twins. Fraternal twins
may be as much alike or
as dissimilar as any other
brothers or sisters in the
family. They may be of
the same sex or of dif-
ferent sexes and are two
different individuals who
merely happen to be born
together.

Triplet, quadruplets, and
quintuplets are called
"supertwins." As with the
case of twins, there may be
fraternal or identical sets
or combinations of the two
types.

With the use of the chart on multi-
ple births discuss different possi-
bilities of cell division in one or
more fertilized eggs.

Discuss with the class the quintup-
lets who are living today.

Note to the teacher: Scientists
established through tests that the
Dionne quintuplets were an all-
identical set. The original egg had
divided and redivided to form quad-
ruple parts. Three of the four parts
developed into the girls who were to
be christened Yvonne, Annette, and
Cecile. The fourth part divided
again, producing the girls who be-
came Emilie and Marie.

The Lawson quintuplets of Auckland,
New Zealand, developed from separate
ova; no two are identical.

Select studentF to interview identi-
cal twins who are members of the
class or of another class in the
school. Have the class set up
series of questions to be asked.

Do the same, if possible, with a set
of fraternal twins. Ask the inter-
viewers to be prepared to explain to
the class why fraternal twins may not
resemble each other.

As an enrichment activity have some
students prepare reports about stu-
dies made of identical twins raised
in different environments. Ask them
to present their findings to the
class.
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CONCEPTS AND CONTENT SUGGESTED ACTIVITIES

C. Physical traits are inherited
and transmitted from gener-
ation to genera:ion,

The study of genetics was
enlightened by the contri-
bution of Gregor Mendel.
He is known for his discovery
that certain specific ele-
ments determine the inherited
characteristics of the off-
spring.

Mendel called the elements
"factors," but they are now
known as genes. He developed
the set of laws regarding
genes as a result of his ex-
periments with the sweet pea
plant. Mendel's cross-polli-
nation experiments produced
the following results.

Plants give to their offspring
definite traits which continue
from one generation to the
next. Some characteristics
are dominant and some are re-
cessive.

A human zygote has a nucleus
containing 46 particles
called chromosomes. A chromo-
some is a very small rod-
shaped body containing the
particles which determine in-
herited traits. Each type of
animal has a different number
of chromosomes.

The cells that give rise to a
new human being have only
half as many chromosomes as
all other human cells. The
egg contains 23 individual
chromosomes rather than 23
pairs. It needs 23 addi-
tional chromosomes before
it can divide and form new
cells. These additional

Have a group of children prepare
charts and a report on Mendel's ex-
periments.

Ask pupils to report on one of the
two men who have furthered the know-
ledge of inherited traits:

Thomas H. Morgan
Jean Baptiste Lamarck

Direct the class to write or report
orally on the topic "Family Resembl-
ances."

Request the class to find out how
farmers use selective breeding to
improve farm animals.

Have a child do outside research
about some of the early theories con-
cerning the development of the embryo
within the female body. Ask him to
report his findings to the class.

13



CONCEPTS AND CONTENT

chromosomes are supplied by
the father's sperm cell when
it unites with the mother's
egg cell. The chromosomes

SUGGESTED ACTIVITIES

Have the children make individual bar
graphs t%, illustrate chromosome counts
iA different animals.

team up in pairs; of the 46 Examples of chromosome counts:
chromosomes, two are called
sex chromosomes. fruit fly 8 sheep 54

clam 16 cow 60
In women, the two sex chromo- frog 26 guinea pig 64
somes look alike, and each cat 38 horse 66
one is called X. In men, the pig .40 dog 78
two sex chromosomes are not rabbit 44 crayfish 200
alike. There are two types. man 46 butterfly 380
One is large and looks like squirrel 50

the X chromosomes of the fe-
male. It is also called X.
The other is small, and is
called Y.

If an X ovum is fertilized
by an X sperm, the child
will be an XX individual,
or a girl. If X ovum is
fertilized by a Y sperm,
the child will be an XY
individual, or a boy. Thus
a person's sex is deter-
mined by a special pair of
chromosomes called sex
chromosomes.

The minute chromosome con-
tains smaller elements called
genes. The genes carry spe-
cific traits, such as hair
color, shape of nose, and
blood type. Those named
are only a few of the many
traits carried by the genes.
Since each individual develops
from a combination of the
genes of the father and the
mother, the offspring has cer-
tain traits of both parents.

Assign a written report on Luther
Burbank.

Provide a classroom aquarium with live-
bearing fish. Study fish for inherited
traits.

Review cell division in the amoeba.
Relate the division to that in the
human cell.

Compare the heights of several pupils
in the class who are about the same
age. Have them obtain heights of
their parents in order to illustrate
an inherited trait.

Discuss dominant and recessive traits
and give as many examples as possible
in terms of--

hair texture
hair color
color of eyes
shape of nose
mouth size
lip size

shape and size of ears
eyebrows
height
sex
size of feet
shape of legs



CONCEPTS AND CONTENT

Half of an individual's genes
come from his father. The
father received his genes
from his mother and father,
and then passed them along
to his children. Before
that, grandmother and grand-
father received genes from
their mother and father.
Thus, the chain is unbroken
in a family. The same genes
one now has originated gen-
erations and generations ago.

Genes are either dominant or
recessive. A good example
of this is eye color. Genes
for brown eyes are dominant;
those for blue eyes are
recessive.

SUGGESTED ACTIVITIES

Have children prepare a list of traits.
Let them combine them with a second
set of traits listed on the board.
Have them make a drawing of what a
person might look like with this com-
bination.

Discuss Walt Whitman's quotation:
"Before I was born out of my mother
generations guided me..."

Use transparencies" or other available
materials (colored chalk or construc-
tion paper) to illustrate Mendel's
experiment.

15



:ONCEPTS AND CONTENT

D. Inherited and acquired traits
are influenced by environment.

Environmental influence is
in operation from the time
of conception. The prenatal
care of the mother and the
drastic change from the
shelter of the mother's body
to the outside world are tre-
mendous influences upon a
person's life.

What a person becomes is deter-
mined by his heredity and his
environment.

Environment consists of many
things. It is all of the
experiences one has had in
life. It envelops the fam-
ily, the community, the
church, the school, and the
friends and acquaintances
that affect a person's life.

Other aspects of environment
are nutrition, health, psy-
ch'31ogical 3tate, and climate.

Initially, then, a person's
environment will play an
important part in his physi-
cal, mental, and emotional
growth. Every impression,
whether great or small,
molds the way a person feels
and thinks. These impres-
sions make him different from
anyone else.

Even a brother and sister will
respond differently to a situ-
ation because their "total"
environment is different.

Although environment molds a
person, it does not, neces-
sarily, hold him. Despite
early environmental hardships,

SUGGESTED ACTIVITIES

Explain the important roles of the
family in determining acquired traits.

Compare the lives of two historical
characters to determine the effect
of outside influences on their lives.
Suggest the names of men with oppo-
site backgrounds, such as Washington
and Lincoln.

Have students report
have achieved success
mental hardships. If

elude people who live
munity.

on people who
despite environ-
possible, in-
in the com-

Subject two similar plants to dif-
ferent surroundings, giving one a
bright environment and placing the
other in a dark place, such as a
closet. Observe changes in the
plants. Discuss causes.

51, 25



CONCEPTS AND CONTENT

many people have been able
to achieve success by means
of strong motivation, deter-
mination, and hard work.

Inherited traits are the
characteristics that are a
result of gene combination.
The traits are present be-
fore birth. Since the en-
vironmental influences begin
at conception, a person can
probably achieve greater in-
tellectual development if he
is subjected to an environ-
mental situation that is
encouraging, challenging,
and instructive.

In contrast, someone may
have a natural ability to
become a good swimmer; for
example, he may possess good
coordination and stamina.
If his environment does not
present exposure to aquatic
situations, however, he
probably will not become a
swimmer.

Acquired traits are affected
by environment. They are
the abilities and character-
istics that are developed
after a person is born. Many
acquired traits are obtained
as a result of imitation.

Acquired traits are not
passed on to succeeding gene-
rations. However, a "talent
susceptibility" might be
inherited which would make
it easier to develop certain
skills in music, sports, and
other fields.

Identical twins, exposed to
life in completely different
environments, show marked dif-
ferences in acquired traits.

SUGGESTED ACTIVITIES

Study lives of some famous people
who are considered geniuses, with
a view toward determining what
factors, if any, were responsible.

Have pupils list situations which
promote favorable or unfavorable en-
vironments.

Ask the class to contrast mannerisms
or traits of different cultural groups.

Have children make self-improvement
charts or notebooks.

Have pupils debate the issue:
Heredity v. Environment.

Ask students to observe at least one- -
if possible .several -- newborn animals,
such as kittens, puppies, chicks,
fish, pigs, calves, or young colts.
Ask them to list some of the things
baby animals are able to do soon after
they are born. Have them check all
the things they consider to be ex-
amples of unlearned, instinctive be-
havior.

Compile with students a chart listing
acquired and inherited traits.

17



CONCEPTS AND CONTENT SUGGESTED ACTIVITIES

Every person has within him
a talent susceptibility or
an ability with which to
achieve a worthwhile, pro-
ductive life. The continu-
ing task of growing up is
to recognize these predis-
positions in certain areas
and to develop them to their
maximum effectiveness.

0-1
ki I
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RESOURCE MATERIALS

Books

Irwin, Leslie W., et al. Choosing Your Goals. Chicago: Lyons &
Carnahan, 1967.

Hofstein, Sadie. The Human Story: Facts on Birth, Growth, and Repro-
duction. Chicago: Scott, Foresman & Co., 1967.

Basic and Auxiliary Science Texts

Blanc, Sam S., et al. Modern ScienceEarth, Space, Environment. New
York: Holt, Rinehart & Winston, Inc., 1967.

Unit 14, "The Continuity of Life."

Brandwein, Paul F., et al. Concepts in Science, Grade 6. Chicago:
Harcourt, Brace & World, Inc., 1966.

Unit 8, "Code of Heredity."

Mallinson, George G., et al. Science 5. Morristown, N.J.: Silver
Burdett Co., 1968.

Randal, Judith, All About Heredity. New York: Random House, Inc., 1963

Pamphlet

Kimberly-Clark Corporation. The Miracle of You. Neenah, Wis.: The
Life Cycle Center, 1946.

A series of booklets concerned with the life cycle of women
from preadolescence through menopause. The kit available at no
cost.

Films

Genetics: Mendel's Laws. Division of Visual Education. 13 min.
01881-82.

Duplicates Mendel's experiments and clearly explains his laws
of Dominance, Integration, and Independent Assortment.

Human Growth. E. C. Brown Trust, 1962. 19 min. Color.,

Asks the question: When does growth being? Discusses pre-
natal growth and changes in physiological makeup during adolescence.

Laws of Heredity. Ency. Britannica Films, Inc., 1963. 22 min. Color.
Division of Visual Education. 04106-82.

Discussion of Mendel's Laws, including how traits are passed
to each succeeding generation.

Human Heredity. E. C. Brown Trust, 1968. 18 min. Color.
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Thread of Life, Part I. Illinois Bell Telephone Co., 1960. 22 min.
Color. Division of Visual Education. 05481-22.

Presents materials on heredity.

Wild Animals Families. Bailey Film Associates, 1956. 11 min. Color.
Division of Visual Education. 01286-42.

Discusses varieties of animal families and the reproduction
of its own kind in each species.

Filmstrips and Records

The Classification of Animals. Jam Handy Organization, 1962. Color.
Presents the history and scientific method of animal classifi-

cation according to characteristics.

Especially for Boys. Henk Newenhouse, Inc., Wexler Films Productions,
1966. Color.

Presents the physical and emotional changes in adolescent
boys.

Becoming a Woman. Society for Visual Education, Inc., 1968. Color.

Life Begins Series. Eye Gate House, Inc., 1967. Color.
"Reproduction in Flowers"
"Human Reproduction"

Transparency

Human Reproduction,, Growth and Development. Clearvue, Inc., 1967.
14 transparencies.

Charts

Multiple Births. DGX8-09,413361. Denoyer-Geppert Co., 1970.;

Basic Genetics. DGX8-09,413381. Denoyer-Geppert Co., 1970.
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FOREWORD

This resource unit for family life education is designed
to help children understand and appreciate the physical,
emotional, and social aspects of human growth and
development with particular emphasis upon areas related
to sexuality and social and family relationships.

The Chicago public schools are sharing the responsibility
for this kind of education with parents, the clergy, the
medical profession, and community groups.

After the completion of a pilot program in 1966-67, a
comprehensive program of instruction is being implemented
as part of the regular curriculum in science in all
elementary schools, and in health education, biology, and
home economics in the high schools.

JAMES F. REDMOND

General Superintendent of Schools
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GENERAL GOALS FOR FAMILY LIFE EDUCATION

To enable each individual to progressively- develop responsible behavior,
feelings of self-worth, and respect for others, all of which are reached
on the basis of accurate knowledge of human beings in the areas of growth
and development, love, marriage, parenthood, and family life.

Organizational

To develop and implement a comprehensively- and educationally sound program
of Family Life Education incorporated into the regular curriculum in all
of the elementary, secondary, and special schools

To conduct an extensive program of teacher education and inservice training
which relates to the guiding principles of the program and provides knowl-
edge of scientific background materials

To conduct a program of education for parents and other interested citizens
about the goals and content of this area of the curriculum

To plan and carry out evaluative procedures which will result in changes in
the curriculum reflecting the needs of the individuals involved

To foster communication among teachers-children-parents in an atmosphere
of trust and understanding about personal and family living

Teacher-Student

To help teachers-children-parents feel comfortable in discussing sexual
growth and development patterns with each other

To help prepare children and adolescents for their respective roles during
their various stages of growth and development

To help children and adolescents develop feelings of self-worth and respect
for others

To help children and adolescents develop a wholesome, healthy attitude
concerning sex in human beings

To provide a protected atmosphere in which youth can objectively discuss
his concerns about his own feelings and behavior and the behavior of those
around him

To help children and adolescents become responsible, mature adults who
can make wise decisions concerning affection, love, and sex



OBJECTIVES

Levels 4 and 5

The child will develop healthy attitudes toward human sexual growth and
develop confidence in his role as a human being through investigation
of the approaching stage of puberty and the structure of the family as
a social unit.

Level Learnin More about Human Growth and Develo

Goal Statement

The child will establish communication with peers and adults about human
sexual growth and the responsibilities of families while learning how
children develop the characteristics of maturity which lead for most
people to marriage, establishing a home, and raising a fami1y.

IIen

Performance Objectives

Given the opportunity to work with appropriate resource materials, such
as films, filmstrips, texts, and transparencies, the child will be able
to--

describe verbally how the female reproductive system prepares
itself for its function of producing new life

describe in writing the process of fertilization, using scientific
vocabulary

explain the development of the embryo/fetus using correctly the
terms placenta, uterus, umbilical cord, amnion diffusion., labor,
and premature

explain the birth process and name the immediate needs of the
newborn infant

compare the growth changes of girls and boys during puberty

predict the physical, emotional, and social growth patterns of
each sex during adolescence

explain why each person grows at his own rate

identify the characteristics of the male and female reproductive
systems, using scientific vocabulary

r--
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explain why personal cleanliness becomes more important during
adolescence

ask questions, volunteer answers, and willingly participate in
the learning activities

identify himself as the one responsible for his own behavior

show by his behavior as he interacts with peers and adults that
he is developing feelings of selfrespect.

Given the opportunity to discuss family life and the responsibilities
of parenthood, the child will

accept the idea that a child is conceived as a result of love of
a father for a mother a-;.4 a mother for a father

accept the idea that both parents share in the responsibility
for creating and caring for a new life

accept the fact that there are many kinds of family groups in
which children are sheltered, loved, and grow to maturity
successfully.
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5

GUIDELINES FOR TEACHING FAMILY LIFE EDUCATION

The concept that the family is a basic unit of society is to have the
major emphasis in the teaching of all Family Life Education units.

The school, in handling controversial issues in family life education,
such as masturbation, homosexlia]ity, and prostitution, should be aware of
the varying moral, ethical, and religious beliefs of students and their
parents. If or when students raise questions in these areas, teachers
should have no hesitation about referring students to their parents, their
physician, or their clergyman.

If questions concerning abortion arise: only legal abortion may be dis
cussed, in accordance with Illinois law.

Methods of contraception are not to be taught in any detail. If questions
concerning contraception arise, feachTersSTaTIETE-717rhere are
natural, mechanical, surgical, and chemical means; that any decision for
use is a personal one and is to be made with the help of a parent, a
physician, and/or a religious advisor.

Questions have arisen as to the advisability of having the students make
models or drawings of the human reproductive organs. It is, therefore,
suggested that the making of models and drawings not be included in the
student activities in the teaching of Family Life Education units.

Many teachers find it helpful to give an occasional test in the teaching
of this unit. Experience has indicated that simple tests in good taste
are of value and are well received by parents.

Teachers have found that in presenting the unit it is best to maintain an
objective attitude. The discussion of personal situations involving
either the teacher or individual pupils may often create unnecessary prob
lems in the classroom.

The success of the Family Life Education unit is largely dependent upon
the extent to which the school and the home work together. The school
should encourage the parents to play an active role in helping their child
to develop his own sexuality.

Involvement of the parents in the daily lessons is desirable and will
help them follow the development of the unit. The parent should feel
free to come to school to discuss the unit with the teacher.

A good relationship between parent, t .;:her, and child will help in
attaining the objective of the unit.



Various methods and techniaues have been used successfully to involve the
parents in the current unit. Ekamples of some of the methods follow.

The children devote the last five minutes of the period to writing
short summaries of the material covered in the lesson. They list
and briefly define the new vocabulary words used in the lesson. The
summaries are taken home and parents are expected to sign the papers
to indicate that they have seen the material. This provides the
parents with an opportunity to discuss the lesson with the child and
to know which concept is currently being discussed in the classroom.
The children may keep the summaries in a folder.

The children keep "logs" which they take home each day. These "logs"
have columns with headings indicating the date, the material discussed
on that date, and the signature of a parent.



LEVEL 5

LEARNING MORE ABOUT HUMAN GROWTH AND REPRODUCTION

Preview

This unit is designed to offer the pupils information about the repro-
ductive process and to build a wholesome attitude toward human sexuality.

The students will learn about the stages of prenatal development from
a single fertilized egg to a fetus. Instruction is further correlated
with an extensive study of human growth and developmental changes during
preadolescent years, including seminal emission and menstruation.

The unit should Poste an appreciation of the miracle of the creation of
a new life within the family unit.

Key References

The following references are recommended for ,eachers.

American Medical Association.
The Miracle of Life. Chicago:
the Association, 1966.

An authoritative booklet
presenting the story of man's
physiology, embryology, and
heredity.

Boyer, Donald Allen. For Youth
to Know. River Forest, Ill.:
Laidlaw Brothers, 1966.

A simple scientific descrip-
tion of the reproductive process
from the one-celled amoeba to
man.

Duvall, Evelyn Millis. Love and
the Facts of Life. New York:
Association Press, 1963.

A reputable guidebook by a
noted authority on teenage
problems.

Flanagan, Geraldine Lux. The
First Nine Months of Life. New
York: Pocket Books, Inc., 1965.

An invaluable aid to under-
standing the month-by-month
development of the human embryo.
In paperback, wiLh excellent
photographs.

Jenkins, Gladys, et al. These Are
Your Children. Glenview, Ill.: Scott,
Foresman & Co., 1966.

For students, teachers, and
parents. It reports the findings of
research in child development and
translates these findings into a
practical, usable body of informa-
tion.

Lerrigo, Marion 0_, and Southard,
Helen. A Story about You. Chicago:
American Medical Association, 1964.

Written for students in grades
4, 5, and 6. Accurate facts on
maturation and human reproduction.

. Facts Aren't Enough.
Chicago: American MediCal Associa-
tion, 1962.

Sound ideas for parents and
other responsible adults about family
living, including sex education.

Powers, Jules. How Life Begins. New
York: Simon & Schuster, 1965.

A vivid presentation of the plan
of life covering the entire world of
living beings.



Tanner, James M., et al. Growth.
Life Science Library. New York:
Time Inc., 1965.

An explanation of the com-
plex process of human growth.

Curriculum Guides

Chicago, Board of Education.
Curriculum Guide for Science for
Primary Two and Three. Chicago:
the Board, 1966.

Grade 2, Unit V, Concept B,
"Each part of a seed helps in the
growing of a new plant" and
Concept C, "Plants which grow
from seeds resemble the plant
which produced the seed."

Recordings

When Your Child Asks About Sex.
Illinois State Medical Society.

A discussion of sex educa-
tion by a doctor, a well-known
radio personality, and his wife.
Helpful for both parents and
teachers.

Chicago, Board of Education,
Curriculum Guide for Science,
Grades 4-5-6. Chicago: the
Board, 1966.

Grade 5, Unit IV, Concept B,
"Animals reproduce similar
offspring."

Dr. Fitch Talks to Parents About Sex.
Henk Newenhouse.

A review of the reproductive
process by a doctor. Answers to
questions asked by children.



Development of Vocabulary

The vocabulary list on this page contains words which might be found--

in a concept in the unit
in the explanation of a concept
in the reading material
in a question-answer session in class
in the teacher's own background of terminology

All the words listed below will not necessarily be covered in the pre-
sentation of the unit. Vocabulary growth should come with the develop-
ment of each lesson. It not advisable to teach all words in the list
in advance of lessons which involve only part of the list. The words
must be relevant to a concept or attitude and silould not be taught in
isolation.

Vocabulary

acquired traits
adolescence
afterbirth
anus
asexual
circumcision
ejaculation
embryo
erection
external
fallopian tubes
fertilization
fetus
follicle
genital
heredity
hernia

hormones
hymen
hygiene
implanted
inherited traits
internal
labor
menstruation
nocturnal emission
nucleus
ovaries
ovum
penis
pituitary gland
placenta
premature
puberty

Suagested Materials and Equitment

opaque projector
overhead projector
microprojector
transparencies
charts
models (commercial)
flannelboard

pubic hair
reproduction
rupture
sanitary napkins
scrotum
semen
sexual intercourse
sexual reproduction
sperm
testes
trait
umbilical cord
urethra
uterus
vagina
vulva

magnetic board
chicken egg, fish egg, turtle egg
movie projector
filmstrip projector
record player
tape recorder
DuKane sound filmstrip machine

9



CONCEPTS AND CONTENT SUGGESTED ACTIVITIES

A. Reproduction is a miracle of life

Until such time as this unit, "Learning More about
Human Growth and Development," is incorporated into
the Curriculum Guide for Science, Grades 4-5-6, the
following material on plant and animal reproduc-
tion will be used to develop this concept:

Curriculum Guide for Science for Primary Two and
Three.

Grade 2
Unit V: Concepts B and C

Curriculum Guide for Science, Grades 4-5-6

Grade 5
Unit IV: Concept B

In mammals, birds, and rep-
tiles, fertilization is in-
ternal. The male deposits
sperm within the body of the
female.

The chances of a sperm meet-
ing an egg are greater if
the sperm are deposited
directly in the mother's
body.

In mammals and some reptiles,
development of the embryo
is also internal with resul-
tant increase in the off-
spring's chances of survival.

In human beings, the joining
of the sperm of the father
with the ovum of the mother
results in the fertilization
of the ovum and the creation
of new life. The internal
growth and development of
the new embryo takes approxi-
mately nine months.

Have individual children prepare re-
ports on the advantages and disadvan-
tages of external and internal ferti-
lization in different animals.

Discuss the advantages of internal
development of an embryo in relation
to proper temperature, protection
from natural enemies, and food supply.

Compare the pinhead size of the human
egg with the large, yolky bird's egg.
Discuss the reasons for the difference.

Make a chart showing the length of
gestation for several common animals.
Compare these with that of a human
being.



CONCEPTS AND CONTENT

B. Before birth, an infant grows
and develops in the mother's
uterus where it is nourished
and supplied with oxygen.

The fertilized egg attaches
itself to the wall of the
mother's uterus.

Sometime in the first week
cells gather to make a trans-
parent bubble or sack. This
bubble is known as the amnion.
It becomes the fluid-filled
chamber in which the eobryo
and later the growing baby
lives in the womb.

The placenta, a network of
blood vessels, develops on
the wail of the uterus. The
transfer of food and oxygen
occurs in the placenta and
then is passed on to the in-
fant by means of the umbili-
cal cord. The umbilical cord
connects the baby to the pla-
cenc.

The blood of the unborn is
made in its own body and
its circulatory system is
apart from the mother's.

After the fertilized egg has
divided into many cells, the
baby's body parts, such as
lungs and muscles, begin to
form. During this time the
baby is referred to as the
embryo.

SUGGESTED ACTIVITIES

Exhibit charts, diagrammatic draw-
ings, and transparencies showing the
various stages in the development of
the embryo and the fetus.

Have a committee prepare a cart
showing the development of the em-
bryo.

As an enrichment activity, have a
child or a committee do research on
the derivation of words such as pla-
centa, amnion, fetus, mammal, villi,
cell, embryo.

Have a chart prepared showing the ex-
change of food and oxygen between
the blood of the mother and that of
the unborn child.



CONCEPTS AND CONTENT

Ater the second month, the
baby is one inch long. He
has a mouth, a nose, ears,
and eyes. He begins to re-
semble a human being. At
this stage the baby is re-
ferred to as the fetus.

At four months, the fetus is
four inches long and starts
to move his limbs. These
movements are felt by the
mother and can be seen.

At six months, the fetus is
about twelve inches long and
weighs one and one quarter
pounds. He now looks more
as he will at birth.

By nine months, the infant
is about 20 inches long and
weighs 6 pounds or more. He
is developed to the point
where his organs can function
outside his mother's body.

The aging of the placenta
and the response of the womb
muscles to the great stretch-
ing help to trigger the amaz-
ing process of labor and
delivery.

Before delivery there is a
narrowing of the uterus
which helps to straighten
the baby's body so that his
head is pressed downward
against the cervix (opening
at the lower end of the ute-
rus). The cervix must give
way to accommodate the width
of the baby's head. The mus-
cles of the top of the uterus
apply a force comparable to a
weight of about fifty pounds
or more to the baby with each
contraction. Usually the
amnion ruptures under this
pressure.

SUGGESTED ACTIVITIES

Explain how outside influences,such
as German measles, might interfere
with the healthy development of the
baby.

Have the children prepare individual
reports on the month-to-month develop-
ment of the fetus.

Have the children prepare an original
composition of what life might be
like as a fetus developing in a
mother's body.

Prepare a graph showing the growth
in size of the unborn baby from con-
ception to birth.

Encourage children to discuss parent
recollections concerning growth and
development from the fetal to the
infant stage of the children.

By means of a scale show pressure
exerted by the uterus to begin the
process of delivery. Show this by
placing a balloon filled with water
on the scale and pressing down with
a force of fifty pounds.



CONCEPTS AND CONTENT

The contractions force the
baby past the cervix into
the vagina (or birth canal),
a passage to the outside.

The vagina is located between
the urethra and the anus
(through which solid wastes are
eliminated). Protecting the
vaginal opening are two folds
of flesh called the vulva.

In order to complete the birth
of the baby's head, an addi-
tional force - equal to the
pressure supplied by the uter-
us - is needed. The extra
power must be supplied by the
efforts of the mother. That
is why the process of birth is
called labor. The doctor
holds the emerged baby's head
and guides the mother in com-
pleting the delivery.

The final stage of labor is
the expelling of the placenta.

The doctor cuts the umbilical
cord soon after birth. The
cord is almost bloodless be-
cause nature closes it - after
the baby is born - by means
of a special jelly-like sub-
stance which is packed around
the three blood vessels in
the cord. This compresses the
embedded vessels.

The baby begins to breathe
within moments after birth.
It takes two to three days
for breathing to become
regular and to clear the air
passages of mucus.

The baby's heart must begin
to pump blood to the lungs to
pick up oxygen. A major
valve must close in the heart

SUGGESTED ACTIVITIES

Prepare a bulletin board of news-
paper pictures and articles about
current births and babies.

Visit the exhibit on prenatal devel-
opment at the Museum of Science and
Industry.

Visit the exhibit "The Miracle of
Life" at the Hinsdale Health Museum.
(Make arrangements several months be-
fore you wish to go.)

13



CONCEPTS AND CONTENT SUGGESTED ACTIVITIES

to keep the used and fresh
blood separate.

The portion of umbilical cord
attached to t j> bet!y

dries up and ,,- where
it was att;tc.ed body
soon heals: e..Javing a scar

known as the navel.

The mother's uterus and other
body parts return, before
long, to the size they were
before she was carrying the
baby.



CONCEPTS AND CONTENT

C. Body changes in boys and
'iris related to physacal
'rd sexual development are
normal and natural.

A baby's environment changes
dramatically at birth. From
the moment he is born he
must adapt to survive.

A newborn baby is not
capable of thinking since
he has no experience that
would activate the develop-
ment of a memory.

The greatest increase in
height and weight occurs
during the first three
years. Growth is fairly
even between the ages 3
and 13.

Between the ages of 12 and
16 girls usually grew faster
than boys. The Boys usu-
ally grow rapidly between
14 and 17.

Although there is a common
pattern of growth, each child
grows at his own rate.

The process of growth toward
sexual maturity is called
puberty. Puberty begins in
both boys and girls with the
production of hormones. Hor-
mones are produced by glands
and go into the blood stream.
The master gland which con-
trols the entire glandular
system is the pituitary
gland. At puberty it pro-
duces a special hormone
which matures the sexual
glands.

SUGGESTED ACTIVITIES

Prepare a bulletin board displaying
baby pictures of class members.

Have children discuss with parents
what parents remember about them
from the time they were born. Have
the children use this information in
compositions.

From information obtained from their
own health records have children
construct graphs showing changes in
their height and weight.

Have students conduct individual re-
search on the pituitary glands and
their hormones in relationship to
growth and development.

See "Free and Inexpensive Materials"
at end of unit for chart available
for children to record their growth
in height (How Tall Chart).
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CONC717TS AND CONTENT

In boys, the sexual glands
a7.7e the testes or testicles.
The hormones from these
glands cause physical changes.
The penis and testes enlarge.
The testes begin to produce
sperm.

Following puberty, a boy's
penis occasionally becomes
stiff. This is referred to
as an erection. Sometimes
at night, when he is asleep,
there will be an unexpected
discharge of semen. This is
called a seminal emission or
a nocturnal emission (common-
ly known as a "wet dream").
This discharge is a normal
occurrence and is in no way
harmful. It is simply an
indication of an over-
abundance of sperm.

Other body changes in boys
are the appearance of hair
on arms, legs, chest, pubic
area, under the arms, and
sometimes on the beck.
Shoulders broaden and hair
appears on the face. Their
voices change and they grow
in height and weight.

In girls, the sexual glands
are the ovaries. The ovaries
send out a hormone which
causes the uterus, the fal-
lopian tubes, and the vegina
to grow larger. The ovaries
begin to produce ova and to
release an ovum about once
each month.

When an ovum leaves the
ovary, the uterus prepares
for its reception. An extra
supply of blood thickens the
lining of the uterus. When

SUGGESTED ACTIVITIES

Direct a class discussion on the topic
"What it Means to Grow Up."

Provide a "Question Box" where chil-
dren may put questions that are re-
lated to the unit. Those questions
of value to the class might be dis-
cussed by the teacher. For those
questions of a more personal nature
and those of a more specific concern
to one or more individuals, private
conferences are generally advisable.

Caution: Teacher should exercise
discretion in this activ-
ity so that there is no
invasion of the privacy
of the home in the dis-
cussions and conferences.

Ask the physical education teacher
to demonstrate the proper method of
lifting in order to avoid the danger
of developing a hernia.

Lead the class in a discussion of
the need for cleanliness.



CONCEPTS AND CONTENT

the ovum is not fertilized,
it does not need this extra
supply of blood, which then
gradually leaves the body
through the vagina. This
discharge of blood is called
menstruation.

menstruation begins from 10
to 14 days after the ovum
leaves the ovary. The blood
flows from the vagina for
three to five days each
month. The total amourt of
fluid passing out of the
vagina each month is about
five ounces. This is extra
material which serves no use-
ful purpose.

At first, the ovaries are not
always fully mature, and the
menstrual period is, there-
fore, irregular. Several
months may elapse between
periods. A monthly cycle be-
comes established, however,
within a year or two. This
cycle will continue once a
month for about 30 years or
more.

At 40 or 50 years of age men-
struation becomes irregular
and gradually ends. This may
take a few months or longer
than a year. This is known as
menopause, or "change of life."
The only time menstruation
stops during the reproductive
years is when a woman becomes
pregnant. The menstrual per-
iod starts again after the
baby is born.

Other body changes in girls at
puberty include the appear-
ance of hair on the legs and
arms, but in much less notice-
able quantity than on boys.
Hair appears in the pubic

SUGGESTED ACTIVITIES

The hygiene of menstruation should be
discussed with the girls only. If
possible, include the teacher-nurse
in this presentation. Girls, gener-
ally, feel more comfortable when
this presentation is made by a woman
teacher.
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CONCEPTS AND CONTENT

region and under the arms.
The breasts being to develop,
the hips become rounded, and
the pelvis becomes wider.
The girl has begun the transi-
tion from childhood to adult-
hood.

Because the sweat glands be-
come more active at this
time, daily bathing and the
regular use of a deodorant
are necessary.

SUGGESTED ACTIVITIES

Discuss the role of deodorants in pre-
venting odors. The discussion should
include selection and use of an appro-
priate deodorant.



CONCEPTS AND CONTENT

D. Every person grows and devel-
ops physically, emotionally,
mentally, and socially at
his own rate.

Growth into maturity brings
many changes. The rate of
change is never the same for
any two people. There is no
such thing as an average per-
son. Rate of growth is an
individual matter.

A difference between the
rate 0'7 development for boys
and the rate for girls is
normal. Girls usually mature
one to two years earlier than
boys. A girl's rapid growth
period may begin when she is
eight or nine years of age.
A boy's spurt may occur any
time from age 10 to 14. Boys
continue to grow for a longer
period of time than girls and
do not reach full growth
until they are 20 or older.
Height and general body
build are established before
birth.

In girls, each will have an
individual menstrual cycle.
Each will begin the cycle at
a different time, and each
will end the cycle at a dif-
ferent time. This might
occur any time between the
ages of 9 and 17.

In boys, the genital organs
will differ in size, shape,
and rate of growth.

Inherited intelligence
develops according to edu-
cation and training. Emo-
tional maturity, as well as
all aspects of environment,
influence the rate of mental
growth.

SUGGESTED ACTIVITIES

Have the children prepare a chart or
graph showing the difference in the
rate of growth in children of the
same approximate age in their class-
room.

Lead a class discussion on why awk-
wardness is common durilAg the period
when young people are maturing, why
so-called laziness may result from an
organic disorder, and why social and
emotional maturity fluctuates.

Conduct class discussions on such prob-
lems as hurt feelings, shyness, bul-
lies, and showing off. Elicit the
reasons behind these feelings and
behavior.

Create a role-playing situation in
which some of the students demonstrate
various responses to emotional situ-
ations. Discuss the function of
self-control as it applies to the
situations.

Have buzz groups on--

ways of showing love and respect
for family and friends

ways of showing responsibility
toward younger siblings

ways of showing that a person is
a "good oport."

Request students to write compositions
describing the characteristics they
admire in older persons whom they
know.

Have students discuss how they feel
physically when overwhelmed 'by emo-
tions like anger. Lead them to note
the part which self-control plays in
the emotional life of a person.

Have students write brief compositions
on a topic such as: The Kind of

19
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CONCEPTS AND CONTENT SUGGESTED ACTIVITIES

All human beings have emo-
tions. Emotions are the
ways of reacting to people
and to situations. Environ-
ment and training are impor-
tant in the rate of emotional
development.

Person I Would Like To Be When I Am
an Adult.



CONCEPTS AND CONTENT

E. A man and woman share in
the process of reproduction.
This carries with it a re-
sponsibility for the care
and support of the newborn
baby.

Most forms of life begin as
tiny eggs (ova). In human
females thousands of ova are
contained in the ovaries,
two almond-sized organs in
the abdominal cavity.

The ovum or egg is as small
as the point of a needle.
It is light yellow in color.
It contains a fragment of
yolk. It is round like a
ball.

One ovum (usually) is re-
leased each month and travels
down the fallopian tubes
(oviducts) where it may be-
come fertilized if sperm are
present. The monthly release
of an ovum, known as ovula-
tion, usually alternates
each month between the two
ovaries.

Male reproductive cells are
called spermatozoa or sperm.
Much smaller than the ova,
approximately 500 million
sperm could fit in a tea-
spoon. Each tadpole-like
sperm has an oval head, a
narrow neck, and a tail
with which it propels itself
in a swimming motion. The
head of the sperm contains
the nucleus which will unite
with an egg cell, producing
a fertilized egg. Sperm
develop in tiny coiled tubes
within the two oval testes
or testicles.

SUGGESTED ACTIVITIES

Use transparencies to show the repro-
ductive systems of the male and female.

Use diagrammat4: drawings to compare
the female and maIe reproductive or-
gans in human beings.

Compare the terms used in plant repro-
duction to those dealing with human
reproduction.

Place thumbs on pelvic bones and
spread fingers down over lower abdom-
inal region to designate the location
of the uterus in the body.

Have pupils make a tight fist. Ex-
plain that their fist is approximately
the same size as the uterus, as it
would appear under normal conditions.

place a grain of salt on black con-
struction paper or place a dot on
the chalkboard to demonstrate the
approximate size of a human egg.

Use a transparency or a diagram and
have the pupils trace the route of
the egg from the ovary through the
fallopian tubes to the uterus.

Compare the number of sperm (millions)
to just one egg. See if pupils can
discover an explanation for this
seeming imbalance.

Recall that fish sperm had a water
medium in which to swim. Emphasize
the fact that human sperm must swim
in a fluid called semen, manufactured
in the body of the male.

5i59
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CONCEPTS AND CONTENT SUGGESTED ACTIVITIES

The testes are suspended out-
side the body in a pouch-like
sack of skin called the
scrotum.

The testes must be located
outside the body because
the sperm can only survive
in temperature lower than
that of the body.

The sperm pass from the tiny
coiled tubes in the testes
into another tube called the
epididymis. From there the
sperm travel into the abdom-
inal cavity through the vas
deferens (or sperm duct).

Inside the body the sperm
mix with a thick liquid
secreted by special glands
(seminal vesicles, prostate
gland, Cowper's gland). This
combination of fluid and
sperm is known as semen. The
fluid provides a medium
through which the sperm travel.
During mating the semen enters
into the urethra, a tube
through the penis, to the out-
side of the body. This is
known as ejaculation.

In front of the scrotum is
the penis. The penis is a
finger-like organ which has
a two-fold purpose, one of
which is to give off liquid
wastes from the body and the
other purpose is to place
sperm in the vagina of the
woman. It is usually in a
flaccid state but is capable
of becoming firm. This is
brought about by the blood
filling the spongy tissues.
This process is called an
erection and makes it



CONCEPTS AND CONTENTS

possible for the penis to
enter the vagina during
sexual intercourse (mating).

In human mating, which is an
act of love between a man and
a woman, the semen is re-
leased into the vagina of the
woman. From there it travels
to the uterus and from there
proceeds to the fallopian
tubes.

The miracle of life, there-
fore, is the result of an act
of love between a man and a
woman. It carries with it
the responsibility to provide
the newborn child with the
love, security, and guidance
it needs for its growth and
development.

SUGGESTED ACTIVITIES

Make a chart showing different kinds
of families. Have the class discuss
in what ways human families are dif-
ferent from animal families.

Have the children make a group pic-
ture collage showing families at
work and at play.

Have the class write on --

What does it mean to be a parent?

What are the qualities that make
a good parent?

Why isn't it easy being a parent?
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RESOURCE MATERIALS

Basic Text

Boyer, Donald Allen, and Brandt, Elizabeth R. Human Growth and Repro-
duction. River Forest, Ill.: Laidiaw Bros., 1967.

Covers reproduction from amoeba to man and human growth
patterns.

Free and Inexpensive Materials

Kimberly-Clark Corporation. Very Personally Yours. Neenah, Wis.:
Life Cycle Center, 1946.

Good material on menstruation and menstrual hygiene.

Basic and Auxiliary Science Texts, Grade 5

Blough, Glen 0., et al. Science is Discovering. (Gr. 5) Chicago:
Scott, Foresman & Co., 1965.

Covers material on plant and animal reproduction, pages 89-
112; 186-212.

Brandwein, Paul F., et al. Concepts in Science. (Gr. 5) Chicago:
Harcourt, Brace & World, Inc., 1966.

Excellent information on cells and plant and animal reproduc-
tive systems. Has fine teacher's manual, pages 145-269.

Craig, Gerald S., and Hill, Katherine E. Science for You. (Gr. 5)
Chicago: Ginn & Co., 1965.

Discusses the systems of the body, pages 245-53.

Jacobson, Willard, et al. Inquiring into Science. New York: American
Book Co., 1968.

Classification of plants and animals, pages 113-76.

Mallinson, George A., et al. Science 5. Park Ridge, Ill.: Silver,
Burdett Co., 1968.

Contains excellent information on plants, animals, patterns
of life, genesond chromosomes, pages 235-85.

Navarra, John, and Zaffaroni, Joseph. Today's Basic Science 5.
Evanston, Ill.: Harper and Row Publishers, 1967.

Useful in discussion of cells and plant reproduction, pages
165-69; 190-93.

Schneider, Herman, et al. Science in Our World. Boston: D. C. Heath
& Co., 1968.

Ample material on systems of the body, animal classification,
and plant reproduction, pages 173-265.
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Smith, Herbert, et al. Science 5. River Forest, Ill. Laidlaw Bros.,
1966.

Discusses cells in living things and plants and animals as
living things, pp. 22-70.

Syrocki, B. John, and Munch, Theodore W. Science for a Changing World,
Chicago: Benefic Press, 1967.

Excellent material on how animals and plants are classified.
Also traces development of both.

Chart

Travelers Insurance Co. How Tall Chart. Hartford; Conn.
An excellent chart to help students keep a record of their

own growth in height and weight. Free on request.

Films

The Day Life Begins. Carousel, 1966. 22 min. Mew.
Emphasizes that all living things reproduce and that most

living things start life from a fertilized egg.

The Story of Menstruation. Walt Disney Productions, 1949. 11 min.
Color.

Growing VP: Girl's Version. CCM Films, Inc., 1969. 11 1/2 min. Color.
An animated film interspersed with live action-shots showing

glandular development, menstruation, and childbirth with emphasis
on family relationships with girls 9 to 11.

Filmstrips and Records

Especially for Boys. Wexler Films Productions, 1966. Color.
Presents the physical and emotional changes in adolescent

boys.

"Human Reproduction,' 'ife Beginti. Bye Gate House, Inc., 1967.
Color.

Transparency

Family Life and Sex Education. Oak Brook, Ill. Clearvue, Inc., 1967.
Color.

Covers human reproduction, growth, and development.
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Part II Summer Program

The materials developed by vocational teachers In this
special project are concerned with curricula and/or those
things that supplement and complement it, These materials
are especially prepared for pupils with special needs, commonly
known today as the "disadvantaged and/or handicapped."

Some of the units developed are intended for use by the
teacher. Others are for the student, and others are for both
teacher and student.

As flexibility is the "in" word in education today, the
writers of the various projects took this into consideration
and designed the projects so they may also be used, with
minimum modification, in the regular vocational education
classroom setting.

The attitudes, enthusiasm, and interest displayed by
participants during the development of these materials will
no doubt carry beyond this project and into the classrooms.
These continuing factors should be stimuli for further
material development for all students enrolled in pre-
vocational and vocational programs, both in non-public and
public schools.
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DESCRIPTION OF PACKAGE

This package contains units of study to be used as follows:

1. The changing of the ribbo41 on the typewriter may be used
as desired in typewriting classes. By a classroom
demonstration, other manual typewriter ribbons may be
easily changed.

2. The Postal Services Unit is intended to be used in the
Office Practices area.

3. The transparencies for presenting the keyboard are made
from Dr. Cleo Casady's Chalkboard Approach to Teaching

TYPing

4. The typewriter keyboard shown on a transparency with
overlays is included so ,as to make it easy to demonstrate
the correct fingering 9f the keyboard.

The transparencies fOr typing the term paper show
sections of a term ,paper and may be used for class
presentations as the students progress through the
manuscript.



USE OF MATERIAL

This packet is designed to be used in a variety of ways.

1. The film loop and !de tape may be used for class
presentations.

2. The film loop may be used by individuals having difficulty
with changing a ribbon.

3. A study sheet accompanies the slide-tape presentation
which may be used for class discussion.

L,. The transparencies for introducing the keyboard are
intended to be used for approximately the first two
weeks of instruction in the Typing I course.

5. The transparencies for typing the term paper are
intended to be used as the student progresses through
the typing of the term paper. Use a cardboard mask
with the proofreaders' marks transparencies so as
to direct the students' attention.

5.A.711_
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DESCRIPTION

This unit of study may be used as follows:

The transparencies for presenting the keyboard are made
from Dr. Cleo Casady's Chalkboard Approach to Teaching
Typing.

The typewriter keyboard shown on a transparency with
overlays is included so as to make it easy to demonstrate
the correct fingering of the keyboard.

USE OF MATERIAL

The transparencies for introducing the keyboard are intended
to be used for approximately the first two weeks of instruction
in the Typing I course.

BE-T5



A TRANSPARENCY PRESENTATION OF THE CHALKBOARD APPROACH TO TEACHING TYPING

Special Project 76
Summer 1971
Jean Whiting

TO THE TEACHER:

This unit is designed to introduce the typing keyboard through

the use of transparencies as was initiated by Prof. Cleo Casady in

his Chalkboard Approach. No textbook is required during the first

two weeks of instruction; all material that is needed is on these

transparencies.

It is suggeLlted that you refer to the article "Introducing

Typewriting: The Chalkboard Approach" by Gunder A. Myran in

Business Education World, Vol. 46, September, 1965, pp. 26-27.

The keyboard is illustrated on the transparencies. On the

first day of typing, you can present the hand location on the

home-row keys. By using the transparency it is'easy for students

to see as you can place your hands directly on he transparency.

Later on, you may illustrate the reaches by showing the correct

reach and the proper fingers to be kept on home row directly on

the overhead transparency.

Timings in the chalkboard _pproach are usually given in a

2-4-2 spee&-accuracy cycle. During the first two timings on the

copy, the learner practices to control errors and perfect

technique. The next four timings on the same material are for
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speed. During these speed drives, the student pushes for speed

and temporarily ignores errors. The objective is to develop

increased fluency and rapief+7 f.f stroking through short intervals

of intensive drill. Followt..: speed writings, the student

slows down to type the final two timings on the same material for

improved accuracy and control. One should see some improvement

in the rate of these last controlled timings over those taken

before the speed drives.

Dr. CasadF suggests in presenting the keys that the location-

fixation method be used. Strike the key rapidly at first, pause,

then strike the same letter rapidly two times. (Pre-set the

margins for a 60-space line.) On Transparency 1, you will find

the new keys to be presented on the first day. On Transparency 2

are short sentences which contain the new letters and these may be

used for practice in developing speed on the new keys. The idea

is used that one can best develop fluency through the use of easy

material.

You should demonstrate those machine parts necessary to.teach

the first day's lesson. This may include an explanation of the

cylinder knob, the carriage return lever, and the space bar. You

can show the use of these parts with a Ehort, clear demonstration

from which students can imitate correctness of motion. On the

following days, each machine part is presented as needed.

On Transparency 3, you will find a review to start the

second cle period. The E,w ys to be presented pn the second

day are on 7arency Is, and rtransparency 5 gives drills for

developing speed and accuracy. BE-T7
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The review for the third day is presented on Transparency 6,

new keys are shown on Transparency 7, and the drills to reinforce

the learning of the new keys are on Transparency 8. The machine

parts to be reviewed are carriage return lever, paper bail,

margin stops, paper rest, paper guide, carriage release levers,

and the line space regulator.

On the fourth day, review the machine parts; Transparencies 9,

10, and 11 provide the material to be used for presenting the

lesson.

On the fifth day of instruction, review the keys as shown on

Transparency 12 with the same three-letter stroking technique.

The new keys to be presented are on Transparency 13 and the

sentences for 24-second speed and accuracy drills are shown

on Transparency 14.

On the sixth day, t:.v entire alphabet is previewed with the

three-letter stroking drill as shown on Transparency 15. On

Transparency 16 :hart sentences are given for the building of speed

with accuracy.

For days 7 through 10, material is provided on Transparencies

17 through 25 for review of tht:: keyboard with drills on high

frequency Lords; 12-second, 30-second and 1-minute timings may

be used. Some of the drills may be used for practice while you

are assisting individuals.

Students are interested in their progress. Each student may

keep a chart of his speed anc; accuracy rate on selected sentences.

Return to some of the sentences used during the preceding days so

that the degree of progress will be most evident. BE-T8
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DESCRIPTION

Tb unit of study may be used as follows:

The film loop on: the changing of the ribbon on the
Royal Typewriter may be used as desired in typewriting
classes. By a classroom demonstraion, other manual
typewriter ribbons may be easily changed.

USE OF MATERIAL

The film loop may be used for class presentations.

The film loop may be used by individuals having difficulty
changing a ribbon on the Royal 40 Typewriter.

BE-T40



f

CHANGING THE RIBBON ON THE
ROYAL 440 TYPEWRIT&R

Special Project 76
Summer 1971
Jean Whiting

The good typist must inspect the ribbon on the typewriter

regularly and change the ribbon as soon as the copy appears too

Light.

Typewriter ribbons come in many different kinds and qualities.

:manual, electric, and portable typewriters may each use different

;finds of ribbons and ribbon spools. To get the proper kind of

spool, you must request a ribbon for the specific make and model

of your typewriter.

In preparation for changing the ribbon, remove the cover from

the typewriter. Press down the shift lock key. Observe carefully

how the ribbon is threaded through the ribbon-carrier mechanism.

Notice the guides it passes. Pay close attention to which side the

ribbon passes the guide. Practice unthreading and threading the

ribbon.

Lift the right spool slightly out of its socket. Since both

sides of the spool are not the same, study it carefully so that you

will be able to place the new spool properly in its socket.

Now, you are ready to wind the ribbon on one spool. Adjust

the ribbon reverse lever and wind the ribbon on the right spool.

Observe the route of the ribbon as you wind. Notice

especially now the ribbon winds and unwinds on the two spools. BE-T41
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Remove the ribbon from the carrier.

Remove both spools. Check to see how the ribbon is attached

to the empty spool. The new ribbon must be fastened in the

same manner.

Now it is time to prepare the new ribbon for insertion.

Attach the new ribbon to the empty spool.

Wind several inches of the new ribbon on it. Be sure to wind

this ribbon in the right direction.

Put both spools back in their holders in the correct winding

pattern. If they do not fit down in their sockets at first, tap

them gently and they will soon slip down into their proper position.

Thread the ribbon through the ribbon carrier, carefully.

Make sure the ribbon is straight.

Replace the cover on the typewriter. Be sure to place the

back of the cover on first, then push the front down.

Release the shift-lock key.

You are now ready to type again.
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DESCRIPTION

This Postal Services Unit is intended to be used in the
Office Practices area.

USE OF MATERIAL

This slide-tape presentation may be used in an ordinary
class presentation.

A study sheet accompanies the slide-tape presentation which may
be used for class discussion. This sheet may be duplicated for ease in
use.
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POSTAL SERVICES

Special Project 76
Summer 1971

Jean Whiting

1
AP" As a secretary working with correspondence, you must have a

thorough knowledge of mailing procedures.4'4 after day, your

understanding of postal services and effective mail handling can

save your employer time and money and can increase the efficiency

of his business.

AO Some questions that may arise about mail are:

When is it helpful to send an item special delivery?

Should a certain letter be sent air mail?

What types of items should be sent by registered mail?

Letts study the types of mail included in each class; then you

will be able to select more intelligently the service best suited

for each item.

44 The four classes of mail are:

First, second, third, and fourth or it is usually called

Parcel Post.

00/First class mail includes letters which are:

1 Handwritten, typewritten, photocopies, or carbon copies.

10, 11 It also includes material which is partly in written form such

as bills, checks, punched cards, and filled-in forms.

lfAlso, other matter in written form, such as typewritten reports

and documents, is included in first class.
BE-T4'3
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....01 All matter sealed that prevents easy inspection by the postal

authorities must be mailed first class.

1O
Postal cards, those cards which have stamps imprinted on them,

and post cards, which are cards on which stamps must be placed, are

included as first-class mail.

.40 //Air mail is the swiftest means of sending letters and other

mailable materials where distance is involved; therefore, the cost

is higher than for ordinary mail. You should kraw when the mail

truck leaves the post office in your area for the airport. Knowing

the schedule will enable you to get letters out in time to take

advantage of fast delivery.

Use air mail postage with care on letters that leave the office

on Fridays for regular first-class mail will reach most cities in

the United States by Monday.

At the post office you can buy special air mail stamps and

g
envelopes in a distinctive red, white, and blue design; but you may

use ordinary envelopes# an ordinary envelope is used, the word

air mail should be plainly typed or printed in capital letters below

the stamp or you may use a special paste-on label which is available

free from the post office.

le The first-class cost is based on weight. You pay by the ounce

or fraction of an ounce. You can mail letters to Canada and Mexico

for the same price as anywhere in the United States. To other

countries the rate is higher.

#14
1. Nor for a word about second-class mail. Second-class mail

includes magazines, newspapers, and other publications that are

issued at least four times a year to a list of subscribers or

RE-T46members. Publishers of these periodicals are given special mailing
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rates in order to make news and information available to the

'public at a low cost. 43 a may also mail copies of newspapers,

magazines, and other periodicals at the lower postal rate.

fiThird-class mail includes circulars and miscellaneous printed

matter. Everyday you receive in your home many circulars and

advertisements that have been sent through the mail at third-class

rates.*Ihis class of mail consists of printed letters which are

being sent in identical terms to several persons. A. circular is

still considered third class mail even though the date and the

name of the person to receive the letter are written inside. Mail

sent third class is not.usually sealed, that means it is wrapped

so that postal authorities can inspect the contents easily. -Third-

class mail also includes merchandise weighing less than 16 ounces.

4 his s weight is important to remember for it distinguishes between

third and fourth-class mail.
40j3

,#a4 Fourth -class mail is more commonly known as parcel post. It

is used to send merchandise, books, printed matter and all other

mailable matter not in first, second, or third class that weighs

16 ounces or over. The address should appear on only one side of

the package because the postal clerk places the postage on the

same sideAdel post rates are determined according to the

weight of the package and the distance the parcel must travel.

This is the only class of mail which costs more because of distance.

464114.ow it is time for an explanation for mailing educational

*2"
materials. Packages containing educational reference books,

instructional films, printed music, printed tests, recordings, and

educational reference charts may be mailed at special, low rates
BE-T47
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if the package is clearly marked "Educational Materials." The cost

of mailing is the same for any distance.

161.0Combination Mailing is frequently advantageous. It is sometimes

convenient to have a bill or letter accompany a parcel. Thus when

a parcel reaches its destination, the receiver will know what the

parcel contains and what he is expected to do about it.

Two acceptable ways of including first-class mail with a

parcel are:

?The letter may be placed in an envelope and attached to the

address side of the parcel,

39 or a letter may be enclosed inside the parcel itself. The

presence of the letter should be indicated by a notation that first-

class mail is enclosed. This should be placed below the postage

on the outside of the wrapped parcel. Postage for the letter may

be included with the postage for the parcel or it may be attached

separately.

0/ In addition to handling the mail, the post office provides

many special services for you. The special services include:

special delivery, registered mail, certified mail and insured

mail. There is an additional charge for thee services.

342Let's take a look at Special Delivery Mail first. If a letter

or parcel arrives at the town to which it has been addressed in

the late afternoon or during a weekend it will ordinarily be

delayed in the post office. However, special delivery service

41_3
provides immediate delivery to the addressee by messenger. 118,

by adding additional postage after you have stamped your envelope

and marked it Special Delivery, the letter you put in the mail BE-T48
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will be delivered by special messenger after it gets to the post

office nearest the address on the letter. All classes of mail may

be sent by special delivery. Rates vary according to weight and

type of matter. Find out from your local post office when and

whether the service is available before you send anything by

special delivery to a small town. Also, it is wasteful to pay

for special deiivery service on a letter tnat will arrive over

a weekend when the addressee's office will be closed, because if

no one is present to accept the letter, the postman brings it in

the next regular delivery.

1014 Registered mail provides extra care and protection for a fee

in addition to the postage. There will be times when yot, will want

to send something very valuable and important through the mail, such

4'33 as a contract, stocks and bonds, money or other valuable mail.

Registered mail provides evidence of mailing and delivery. All

mail may be registered for which the first -class postage or air

mail rate has been paid. Registered mail must be sealed but

do avoid the use of cellophane tape. In case of loss or damage,

you must go to the post office immediately and obtain the necessary

claim forms. The Post Office will pay the sender for the full

value of the mail or for the registered value, whichever is

smaller.

70311 Certified mail is a rather new and inexpensive service which

provides a receipt to the sender and a record of delivery at the

Post Office of the destination./qr mail and first-class mail

may be certified. How will this help you? You will wish to have

a means of tracing a letter that the addressee complains he did BE-T49
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not receive. For example, a check you mailed to a customer in

California is not received. If this mail was certified, the Post

Office can trace it quickly. For a small fee, the Post Office

provides a numbered receipt which gives you the means of checking

on the delivery of the letter.

409 The next special service we will consider is insured mail.

The insurance fee depends upon the declared value of the mail. The

fee is in addition to the regular postage.48ff third- Ad fourth -

class mail is insurable and the maximum Post Office liability for

either is $200.

You know that postal rates and regulations are subject to

change?ePost Office Manual of the United States Postal

Services gives a complete listing of the postal services with

detailed regulations and procedures covering its services.

Pamphlets of information from this Manuel are available from

the Post Office.

Anytime you are faced with an unusual problem involving

mailing; call the postmaster at the local Post Office. He or

one of his assistants will be able to furnish you the latest

information.

(The



POSTAL SERVICES

Discussion Questions

For each item listed below, indicate the class of postal

service that should be used and any fees that must be paid in

addition to the postage:

1. A. carbon copy of a letter.

2. A. pen-corrected copy of a printed price list.

3. k 5-ounce copy of a typewritten report.

4. A. letter enclosing bonds valued at $500.

5. A 7-ounce sealed envelope.

6. A. 480-page textbook weighing 21/2 pounds.

7. A 7-ounce package of candy.

8. A box of bulbs weighing 12 ounces.

9. A monthly statement of a department store addressed to a
local customer.

10. A postal card.

11. A check for $8.92.

12. Sixty individually addressed unsealed envelopes containing
one-page mimeographed price lists.

13. A parcel weighing one pound containing costume jewelry.

14. A letter containing a notice to an heir of an estate.

15. Thirty mimeographed invitations in unsealed envelopes.

16. A magazine weighing 10 ounces.

17. A 41/2-pound package marked "Special Delivery."

18. Two 8-ounce boxes of candy to be mailed to the same address
in a city 600 miles distant.

19. A 3-ounce letter for which a record of delivery is
required.

20. A. 12-ounce box of stationery.

L)e,c;14,5
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DESCRIPTION

This unit of study may be used as follows:

The transparencies for typing the term paper show
sections of a term paper and may be us -d for class
presentations as the students progress through the

manuscript.

USE OF MATERIAL

The transparencies for typing the term paper are intended to
be used as the student progresses through the typing of the
term paper.

Use a cardboard mask with the proofreaders' transparencies so as
to direct the students' attention.
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TIT F. "::e2T'S PUT' EM TOGETHER"

HigICILLE:

There research to show efforts and interest in the deveioo-
mer )f individualized curriculum. The most recent and e.,:citing
aT,neoech learning activity packages. There are many variaelen.1
bei-n developed; such as UNIPAC, which was promoted by tIle Kettcrent
Feunoation; HELP (Home Economics Learning Packages) developed at
Pennsnlvania Sate University; MISP (Modular Independent Study
Packages), Eastern Illinois University; L.A.P. (Learning Activity
Paclea;;es), Nova School, Fort Lauderdale, Florida; and Vo-'ak (Voer-
tienal Packages), Northern Arizona University.

Learning Activity Packages, or whatever you wish to eall thel!.
appear to be very promising for use in many areas of Vocational Eee-
cation. The formats may vary from one researcher to another, but
the eererall purpose is the sameindividualizing instruction. The
implications for Vo-Paks are: (1) offering levels of learning s
that a student can master the concept or skill or process being pee-
sented, (2) offering the opportunity to become responsible for thene
own learning, (3) offering the opportunity for interaction with thc:
fellow students, (4) offering the opportunity to choose their own
paths and pace for learning, (5) offering immediate feedback and rc1:-
diagnosis.

' nstructional packages are written for student use. That meane
for kids.

BEHAVIORAL OBJECTIVES:

Faced with the aspect of the course, the student will
determine what the class is about and what he will be
doing in order to receive an acceptable passing mark
for the time spent.

2. PROVIDED with a rationale, the student will determine
what individualized instruction might he.

3. Provided with resource information, the ,student will
determine what an instructional package is.

4. The student will identify the parts of instructional
packages called Vo-Paks.

5. Given the parts of Vo-Paks, the student will determine
the function of each.

G. Faced with the aspect of developing learning activity
packages, the student will formulate a series of Ti-res
for a course in his teaching area.



Using information provided, the student wU.1 attept to
follow the suggeations of the U.S.O.E. Occupational
Clusters when writing Titles in an attempt to de-..elop
packages for Career Education, as well as specific voca-
tional-technical courses.

8. Provided with the Titles and an identified occupational
clustel? or vocational-technical course, the student will
draw up a series of cover identification pages for your
package series.

9. Using the Titles written, the student will develop and
write a Rationale for each package being planned.

1C. Using information provided concerning U.S.O.E. Ocoupatiolal
Clusteas, the student will attempt to work this into the
Rationale.

13. Using the Titles and Rationales already developed, the
student will develop and write Behavioral Objectives for
his intended learning packages as apecified in the readim;
refere-ices.

Using the ansaLmalansissIlatE already developed for a
series of packages, the student will write groups of
self-test items for those objectives using a multitude
of types of questions.

Li. The student will develop one form of Multi-Media for
each learning package being developed.

14. The student will research for suitable materials for
additional media for each learning package.

Faced with the need of writing Multi-Mode activities for
your learning packages, the student will develop one pro.-
cedwae mode based on the behavioral objectives you have
written for each package for your student usage.

1C. The student will construct a Final Evaluation for each
package being developed using a variation of evaluation
techniques to include objective and subjective questions,
rating scales, observation, and manipulative performance
tests.

17. The student will develop at least one Quest activity
which could be appropriate for each package you are
writing.

18. Using all materials developed to date, the student will
assemble a total course series of packages, including
soft and hardware.
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19. The student will provide the teacher with one set of
typed or an otherwise reproduced copy of the original
typed software of the learning packages.

SELF-TEST:

The following are questions you might be able to answer.

1.. What special need will this course attempt to meet?

2. What' will you be required to do in this course?

3. What grade will you receive for the basic requirements of
the course?

4. When will tests be given in the clasn?

5. How many class hours are we required to meet?

6. How much outside work will we have?

7. When will the complete cour3e work be due for evaluation?

8. What is your philosophy for learning, and the individual
student in relation to your teaching area?

9. What gifferences distinguist individwlized instruction
from other types?

10. What is individualized instruction?

11. What is independent study?

12. Wnat advantage can you see for individualizing vlur
flstruction more?

13. What disadvantages can you see for individualized ristructiol.?

14. What makes your rationale for individualized instruction
unique?

15. What is a Learning Activity Package?

16. What is a Vo-Pak?

List the parts of a Vo-Pak and what the function is of
each part of the Vo-Pak.

?8. What constitutes a good Title for a Vo-Pak?

19. What makes a good rationale?



20. W? at ',3hould Behavioral Objectives say?

21. Wbat are the four basic characteristics of Behavioral
Objectivs?

22. What is the Self-Test for?

2D. What can be used to make up Multi-Media?

24. What makes up the Multi-Mode section?

25. What kind of Final Evaluations can be used?

26. What good does the Quest section serve?

27, What function does the Title have as a part of the package`?

28. What constitutes a good Title?

29. How should they be written?

30. What time length should be considered for a package?

31. How can you tie in the U.S.O.E. Occupational Clusters?

32. What is a Rationale?

33. What is a philosophy?

How do you differ between a Rationale and a philosophy?

35. How should you attempt to write a Rationale?

36. Who do you write a Rationale for?

37. Why should you write a Rationale?

38, How can you tie in the U.S.O.E. Occupational Clusters to
your Rationales?

39. How long should a Rationale be written?

40. What determines the wording you should use in the
Rationale?

41. What are Behavioral. Obi

42, What should a BehavioraLals contain which would
indicate it has been well thought out?

Of the four characterisitcs described by Raymond Bernabei
and Sam Leles in "Behavioral Objectives in Curriculum and
Evaluation" do you believe could be left out of each state-
ment without hurting its effectiveness?
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44. What make good lead-in words for Behaviorl_Cliesesy

45. What type of words should you avoid in writing Behavioral
01:;ectives?

46. What arE. good action words for Behavioral Objectives?

47. How you set the performance in a BehavioralObjectiv??

48. Holc will you establish the conditions for a BehaviDral
Ob;ective?

49. How will you set the standards for a Behavioral Ob,lective?

50. What would be the purpose for the identification of who
the learner is?

51. Check which of the following are good verbs to use in a
Behavioral Objective:

(a) To identify

(b) To name

(c) To love

To question

e) To grasp

(f) To test

(g) To write

(h) To compute

(1) To appreciate

52. Give some examples that indicate conditions for Behavioral
Obslectives.

Example: With a solder pencil, solder and test components.

(a)

(b)

(c)



53. Give some examples that indicate performance.

Examrie: You will test

(b)

c;

54. Give some examples of standards.

Example: 12 out of 15

(a)

(b)

55. What is a Self-Test?

56. What purpose does the Self-Test serve?

57. Tly use a Self-Test in a learning package?

58. Is there a special way the Self-Test needs to be
developed?

59. How would you actually make use of the Self-Test within
the package?

60. What type of question:3 could you use in the Self-Test?

61. How will you know if a question you write is appropriate
or not for use in the Self-Test?

62. What is meant by the term Multi-Media?

63. What type of information is suitable for media?

64. How can this material be organized for use in a package?

65. What problems may occur in filing or storage of media?

66. What is meant by Multi-Mode?

67. How does Multi-Mode differ from Multi-Media?

68. What content will you put in the Multi-Mode section?

69, Could you say that Multi-Mode deals with "doing" oriented
activities?
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Dccur in de,.ieiorinr ioCies 'Lha r. az.e

you tie In the ":oj.tea i to th.

74. '.,;nat meant by Final Evaluati,-,nif

75 wat .Are you tryinv to evaluate in a cJackagci?

76. 'hat ;;u-.nose do you have in e Yiation the en i of
the package'i

77. Describe the various types of multic.le choice qutoAs

7? Describe the various types of true-raise questions.

79. De!rLe the various types of matelnr Items.

8. Describe the various types of recall questions.

D,scrltr:r a manipulative performance test.

nscrloe how subjective observat-c;-1 can be used for
ti-1_:tion of the package.

A. 'orat ,ire Quests?

9/1, 14hat 'ype of actitrity could be developed for a ib type
class using packages?

85. What ;ype of activity could be developed for a c.assroom
type class using packages','

86. What advantages are there to having Quest activi',Ies bu
intG the packages?

87. That disadvantages might; there be from -.1-11.s sect ton?

88. How do Quests figure into the Final Evaluation of a
students grade on a package?

89. What is meant by the package software?

90. What is the package hardware?

9. How d,7) you plan to store your packages for effective
classroom use?

41



92. Does the use of packages suggest any chanf-,es in you-r,
class:oom or laboratory?

9. Is yell' school ready to use learning packages?

EDTI:

Reading Resources

S.h.A.P. chart of course.

2. Sample packages. Note: Software and hardware.

3. Sample Vo-Pak in hand.

h. Discussion on requirements.

Handout "From Sitting to Doing: The LAP," Nova SchooL.

6. "Really Individualizing Instruction" by Martha Price,
Business Ed. World, Nov-Dec 1971, p. 25.

5.

7. "Individualized Instruction: A Meaningful Educational
Experience" by David Jelden in Man, SocieLaLesAILlo,:a,
1970; AIAA, pp. 171-178.

8. "Working With Individualized Instruction" by
Esbensen, Fearon Pub., 2165 Park Blvd., Palo
94306, 1968 ($2.75).

9. "The Writer's LAP" by Pat Jackson, Ed. Assoc
229 Sutheast First Avenue, Fort Lauderdale,
($5.00).

ThoT'wald
Alto, CA,

., Inc.,
Florida,

10. Shear, Twyla and Ray, Elizabeth, Home Economics Learn
Packages, Journal of Home Economics, Vol. 61, No. 10,
December 1969, pp. 768-770.

11. Rapp, Alfred, Learnin, Activit Packa,es, Journal of Ind
Arts Ed., September-October 19 , pp. 3T-35.

12. Corhane, Eleanor, Individualized Home Economics Series,
Mimeographed 1969, Brookings High School, Brookings, S.D.

13. Lawson, Tom, Individual Learnin1LTacka es, Man, Society,
Technology, 1970, AIAA, pp. 183 -l8 b.

14. "The L.A.P. - What It Is and How To Use It" by Staff
Writers, Nova High School, 3600 S.W. College Avenue,
Fort Lauderdale, Florida, 33314.



1. Jelden, David L., "Learner Controlled Ez:ucation" eries,
Art:: Departmen, Uniersiy

Colorado, Gpeely, Colorado.

16. Teel. Dean A.; Helms, Bruce; and Richardson, DavJ,d,
'".7odz.:ar Independent Study Package" Seres, Mimegrt.phec,,
Lid. Arts Department, Eastern Illinois liniveinsit::,
Char: ton, Illinois, 61920.

17. Teel, DEan A., 'L.A.?. - Electronics: survey World of
Work" Series, Ditto, Ind. Arts Departmeilt, Eastern
Illinois University, Charleston, Illinof_s, 61920.

18. Shear, Twyla - "home Economics Learning Packages" Series,
212 Elckley Building, Penn State Univerrity, Uni,-;?rsity
Park, PA, 16802.

19. Jones, Richard, "Learning Activity Packages: An ripproacl-
to Individualized Instruction," Journal of Secono4ry
Education, 43: (April 1968), pp.

20. Kapfer, Philip G. and Swanson, Gardner, "Individializinp
instruction for Self-Pacea Learning, UNIPAC DeveMped by
Materials Dissemination Center in South Laguna, califor!ftct,'
Clearing House, 42: (March 1968), pp. 405-410.

21. Talbert, Ray L., "A !_earning Activity Package, What is It
Educational and huilio Visual Guide, 47: (Januar 1968),
pp. 20-21.

22. Wolfe, Arthur B. and Smith, James E., "tr,t Nova, Education
Comes in Small Packages," Nations Schools, 81: (June 196$
pp. 48-49.

23. "Home Economics Learning Packages--Format," American Home
Economics Assoc., 2010 Massachusetts Avenue, N.W,, Washirgtn,
D.C., 20026.

24. "Learning Activity Packages for Individualized Instruct:len'
by D. L. Jelden.

25. Sample learning activity package. (Nova, South Dakota,
Orange County, Penn State, E.I.U., N.A.D., Colorardo
Indiana State, Westville, and others.)

26. U.S.O.E. Occupational Cluster

27. Teel, Dean, Coffee Break With The Editor, IAEEE Lournal,
Jack lieldmanI1.1=s, Vol. 8, No. 1,
November 1970, pp. 1-2.



Robert, PreoarinE; instructina.
7ublishers, 2165 Park Blvd., ?al Alto, C.:,

9=i3CE, 1962, ($1.75).

2. 2.:,rnael, Raymond, and Leles, Sam, Bel-,a7ioral Ob-
ectives in Curriculum and Evaluation, Kendall/Hurt

131 South Locust Street, Dubuque, TOWE.,

3C "Yorking With Inciividualized Instructizmr by Thowald
E.;bensen, Fearon Publishers, 2165 Park Blvd., Pao Alto.,
CA, 94306, pp. 3-14, ($2.75).

31. "Meas'Iring Educational Achievement" 1:.,y '11.1liam J. Michee
and M. Ray Karnes, McGraw-Hill, New ($9.50) for s.c,
gestions of types of questions to write for your self-te:.

32. "Assigning Grades to Students" by James S. Terwi.A.iger,
Scott, Foresman College Div., 1900 East Lake Avenue,
Glenview, Illinois, 60025, 1971, for ideas of wr:.ting
self-;est items.

3S. "Polysensory Learning Through Multi-Med:,a Instruction" -
California State Department of Education, Bureau of I. E.,
1968.

34. "Instl-uctional Media in Vocational Education" by Robert
Taylor and Virgil Christensen, January :.967, AVA Journal,

Viewing Resources

Slide series: "Individualizing Instruction."

2. Filmstrips: #1 - Educational Objectives
#3 - Selecting Appropriate Educational

Objectives

3. Slide series: "OCCUPAC"

Listening Resources

1. Resource Persons:

"Individualizing Instruction"

"Career Education"a.......... .../.
"Occupational Clusters"

"Special Needs"

"OCCUPAC'S"

"W.A.C.O.P."



"Co,;cnino County Career Educa-c.ior.

"K-12 02:2ear Prof ram"

Data Briefs

Ind-ivir;11,t0.

The p7'omise of "meeting the needs of the individual" be
r:. -r2 Than clichg; the basic organizin24 construct of the
Ehoo:. can te a one-to-one relationsh. Staff, rest' Fees,
2)ace, tiT. and efforl; can all be organized so that tile
iasructIollal effort can be tafLlored to fit the learning
n7!e7is of r?;h individual child. And money :is not the most
i.nportant 1-Jrcblem. Basic assumptions are.

2. gild ins':::?uction packages for students. It is important to
keep this :Ln mind as you develop them. You should aso keep
in mind that what you write is oray one part of the package
concept. This constitutes the software only. The package is
rant cmple:e until you include hardwar,e that might be needed.
r you we developing learning packages for a lab course,

the 7ou w.:, 1d include hand tools, materials, and a :mans for
the total packae--the software and hardwae.

3, 1,:l.eltri,71&;ion Page.

roCational-Fackage)

4

.";areer Education. Classification

Identify package in series

Cluster: Occupational - H.E.W. Term

Area: Identify series

Title : Identify package

By: Author
Title
'c hool

rate: Yfonth and Year

111-Pal: Forn.at.

TITLE:

EATIONALE:
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A specf.fieation of the condf.t'_one for
learning
The performance level expecte(T.

the loarrer and his behav5:0r; provide a
wee: a performance level.

is desiy;eed to afford the individual stedent
ehe oe:ereunIty to assess his on underetandirez: of the

naterial. It serves in relaticn to the beheeriee
eeejeceves to guide the student. It ma- 17'

eiesie- purpose for nre-walere_je, eale.aion, or
eee. ee-eer fiee_egs.

Multi- 'odic. is made up of Data Briefs w1.elch are leelti-
emerie2.onal informaticn sources. They ea e be such thengs

as demenstrations, references, tapes, ffams, etc.

E . Multi-Mode are action type activities sech as lel) .(eeri-
ments, projects, etc. They are usual] written wlth a
proced.,:xe to follow.

7, Pinal_2ealuation will be made by the teacher at tee end c
each eckage. It can be in the form of a written test,
repor':, oral quiE, lab performance, or iejective. The
finel evaluation is deeigned to measure the extenf- to whieh
eese ete6ent has ahieved the behavioral objectives.

est 'e an elective extra credit part of the package Arhie,
allcw. the student to attempt self-directed research. Thr
eetiv- :vies can be related to re-working, revising, or add
eaterf,ls to the oackage, as well as 1a experimeetation oy
projecs.

6. Me ri-ltle your packages has two main funeeions. definee
"Itmdts the content to be covered in the package. Kt make.,

tie package appealing and interesting to students. Remembe:
tiat you are writing packages for students, so limit your topf.
1-:If length of your package should run from minimum er two hole
to a maximum of twelve hours. Having too coad of a topic: wil
make writing your Behavioral Objectives toe difficult. You lc P
to be able to deal with it easily and effetively. Tey to pin-
point with the Title exactly what the packrie will co\er.

7. The Rationale is used to establish a selling point fee' the
etudents e why he should learn about the material in 'the
package. it should explain in language the student urderetanc's
the reason for the package. It should dldicate briefly what
the package, will contain.

Behavioral_aisctives are statements cf the goals the student
be able to achieve as a result of the :learning package.

They tell l-le student just what it in he is expected to learn.



of
:rte behnvlora:7 ob,les 'n
nudents ati::ity. 711r: to kep away f-'on

7eke objecti7e pertf_nent t- ts

9- 7.-"tAl", 1y in wrli..1-zg Tv ,..-rt:ve , =.7'

lry :"lc:E1-1 r --,:-nrrls, oror: 7)* ,..:--. r. ng

Itie- "0 the ,...2-:tent .:at ,._,. , (ALI( sl,c,:_ wol- .-, yrva

v's yc-L.: :,-!,. open to misinterpraion.

alder 7;le followiLz examples of wcrds In tnis light:

,7'),,!n To flan Words Open To Fewer
Interetations interpre..;a7.ions

0 know to write
o undepstnd to rec!tc

to really Lnderstand to identify
aD3rec..1te to diffeentlate

o fflly to :oa."Ict

tc, g,2asp t -hc significance of
arloy

to
to
to

constuct
list
compare

ba-4e fy.Th in to contrast

10. c state .?.! objective that will successful, communicate your
intent, will sometimes ?-acre to define:

L.& avior fl4rther by stating the conditiom you will impose up:)A
learr: when he demonstrating his ma',1tery of -711e objeiA

e ..e are 50-le examples:

iven a problem of the following class...
Givers a 11; of...
(.ven any :leference of the learner's
(riven a of intercorrelations...
J., en a standard set of tools...

riven a properly functioning...
tilo aid of references...

:fL:hout the aid of saide rule...
'ihout t1-1:3 aid of teols...

11. :'e Naps n1:';, familiar examples of ways in which performance
sometimes specified are these:

and to be considered correct, problem solutions mst
he accurate to the nearest whole number.

r
..The must to able to use the chemical balance

enough to weigh materials accurately to the nearest
1,1Lligram.
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:;alculating with the C and D scales of the
r)1 calculations must be accurate to at least

fiFares.

. r !..t the :,-nd c th. 1.?azning
aln

is more t ab: to
r. ir ir,anner nleam

E progss teli ).:h the f_ructor
;(7) wtat exr,ent ty.h tave c, succes:flyfn

ztudent per.fcrnanc goal3.

stue,!nt pez-formancc rrlEt:

-.tho leaner b? 6311.-IR thEt E.d oc
perfod, i.e., t;he Trar.er 14T3:

:-..te Constnict Pain
te List l'aw

1.i.r,r;.tify r.sompa2.. Shape
Contrast 0..lerate
Assemb:.e E';c.

und.) 141-1,fl ytueel...t

rea'ertm;3. '..3c outside natrias..."
.1(1 of .;1-1(4

11ot of .1

time pef.od...''

,) P.'eset criter'i.a of sccess21..1 perfor:Ja.(1(:e by the
student, i.e.,

"With 80% accuracy th student will..."
":The ideltify 8 or the 1'; eharlic.tertics

dent Wl :. complete the job i;u mafacturE.Jv's

w7.,iting of the student per7,7ormance goals, a
concit.e ,E,.tatement is written that relates to the
..3tent :perfo7'mance Foal arc all just discussed.
',Ln..ructTon assists in the deermination of

studnt will do and the Jond5.tions under
't be done, and establishes the unit for the

T-1.nimu ac!..tal)le performance (the criteria aspect of the
3' wlent )ermance goal).
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..rafrinz

-cry and wt:.1-1-1:;_,I,; refe-fence to matcr-lals, tc list,
=f..,e major kinds ci-7 4,r.forrat:!cn

1-t

aril? :7co in tuank
that it zhcw, 7.7Lth mIrimum of 1:,,cord-
.F..cual nrogess in yeJr c:ourse,

it;ith prog]lesa.

TraininR..

:school, to invantory the ecuiplaent and mz';erials
:2 yol: course (a; in suffi,:f.ent (ita:,_1 to suppc:.7t in-

.aims in ca.e of fire Jr ot:rie.7 loss, ane (h) to
u:;,? guide for add.f.tions ar.1 changes.

12. (..utc r' chanies

To shaen a twist drill to The prope:7 specirications in
7111tes, and to deIonstrate its sharpness by drilling

a hole 1:-1 rild stel ithin The time fi7cc1.fied ir a ref-
ereAce

-hantcs)

ort whee-L h',7arings of an American built automob
th' iLinutes, :7am:,ving the assembly, cleanir; the

pztckinR tht- -,:,earings, replacing the asEembly,
proffr nu'.; adjustment.

T. t'. '-20hanics)

rf,) an-.7 correctly 16 of 20 multiple choice quettions on
i'7"ame deign and constuction, without reference material.
T.13 custions will include types of Frames, typeF of con-
s..;ructi:1, materials used ::or constructirm, unit'_ .red body

13. The Self-Test is designed to offer the individual sttent
upportunity to assess his own understanding of the learning
material. It serves, in relation to the behavioral cbjective
to i;tAcie t;;e. student. They may be used for di scussiun purpose :;
for p'e-evaluation, post evaluation, or for summary davelopmen*:

Thc Self-T, items should be written about the behavioral ob-
jec.t.res ir order to evaluate some direct part of ea.ch of ther.
Do nc.. questions that do not relate to a behavioral ob-

:J(.) have listed. You may write several questions to
covfn' one JAlective.

..50
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Essetia:.7 this pre-assessment is a choice item the student
car e;_Ther eLect to take the self-test to deeermine his
arc `o weEeeesses or completely omit this irrsentory aid begin
act7.veice. ^he self-tent gives the student an opporeunity
acteeeTy a ss his inherent capability for :mowledgee and. or

; to his entry into the major elements of ee packe7.

sit rucjen3 come into a course lacking varous prerequisite
or -.:nowledge, the normal response is eo provide reraedea:

insereetIon. But students also enter a ccurz--,e knowin! more
the prarecree6ites assume. In this case: remodial act .on shouL
be ;;,pplieci 1,0 the course itself so students gill not ee bored
being taugee what they already know.

Perhaps the students are familiar with the topic beinTs present.
T1-,e pre -test will help determine which goals should be devotee
the greater.-- amount so: time.

14. Polyseesory learning through Multi-Media instruction
as lane of the physical senses as practical in augmen:ing the
leceure-reacling approach to instruction. Multi-Media refers
to instructeonal materials of several kinds, coordina;ed for
s!meltanecue use in individualized self - instruction. These
insereeticrml materia.s ray range through motion pict-ires,

-Iodels, mock-ups, etc., depending; on the 'acilitie_
of .* e seta):'' and the requirements of the course content.

Mulf47:edfa deals in information equipment, and resou:ices that
erceeevage motivation a reference books, audio visual eomponent,
gables, and individual and collective activitees. The collecticl
of such "tor)ls" for eiscovery should have a : ;.arge psyehologicej
and physficae appeal so that any type of studf:nt can surfeit hi,
interest.

The use of films, frmstrips, tapes, records, pictures, slides,
field trips, laboratory experience, and readinr; matte:, offer
something for everyone.

It takes time to develop Multi-Media for each package you
but over a period of time, you will revise and continue to but] ;
the package into a muoh better total unit.

15. Mulode are action type activities, such as lab experiment,
projeces, etc. They are usually written with a procedure for
the student to follow .7o beet results. They tell the student
how to accomplish the goals of the behavioral objectives. They
also indicate the tools needed, supplies required, ana the eqeie-
ment to be used.

J. Final Evaluation will be made by the teacher at the end of eac?..
package. It can be in the form of a written test, re7)ort, oral
quiz, lab performance, or subjective. The final evaluation is
designed to measure the e-.7.tent to which the student has achiev



- 18 -

the. behavioral objectives. This is your only reason for
mak:;ne; the evaluation -to measure the student's accomplish-
ment with each behavioral objective in the package. Since
packages are performance oriented, you can devise various
types of charts to record whether a student did meet the
criteria set in the behavioral objectives.

rr="*.

BEHAVIORAL OBJECTIVE MET

' . . .

RATING

..._

#1 1 2 3 4 5 6 7

#2 1 2 3 4 5 6 7

I#3 1 2 3 4 5 6 7

17. Guest is optional, student-initiated, self-directed activity
for the nurpose of problem resolution or further study related
to the concept dealt with in the package.

The ouest i an elective individual extra credit part of the
nackage which allows the student to attempt work on his own.
These Activities can be related to re-working, revising, or
adding materials to the nackage, as well as lab experimentation
or projects.

Each package should offer Puest suggestions,
should be free to develon an alternate plan.

18. The following guidelines are offered for the
the criterion examination:

but the student

preParation of

1. Use the objectives as your guide. Prepare as many items
as necessary to find out how well the student meets each
objective. In some cases, only one item is apprenriate
as in the tire-changing example. In other cases, you may
feel that several items are needed to rake an assessment,

2. Create items that call for the same kind of behavior
snecified in the objective. If an objetive calls for
a student to use a certain tool, then c/eate test items
that cause him to use the tool. In such a case, :it would
not be anpronriate to ask him to write an essay aboutthe
use of the tool or to answer multiple-choice questions
about the use of the tool. If an objective calls for an
ability to renair something, then the apnropriate test
item is one that asks the student to repair. Again,
multiple-choice items are not appropriate. If an objective
asks the student to be able to talk about something rather
than do it, then oral item or essay item is appropriate.
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19. T 'cUowim are examples of objectives and test items.
Som,1 are r :,-c,p:copriate for testing the objective, and some
are not apprpriate. Items that are 42Enlai.ALt for .,':esting
t'ne objectives are checked.

OBJECTIVE

Using a slide rule, be able to find the log of a three- digit
nmber.

Test Items

1. Describe in your own words how to find a logarithm on a
slide Y-ule.

2, Urillp a ';able of logarithms, find the log of:

'3,24

c. 9716
. Using.yovai slide rule, find the log of the following

numbers:
XX 3

a, 496
b. 0.0752
c. 31.5

4. Identify the mantissa in each of the following:

a. 0.602
b. 1,398
c. 2.659

OBJECTIVE

Given a pair of earphones and a pure tone generator, be able
to tell the difference between two consecutive tones that are
50 cycles apart.

Test Item?

XX 1. Discriminate between two tones of 5000 and 5050 cycles.
2. Define the range of audibleTrequencies.
3. Explain in your own words the theory of audition.
4. List the steps in measuring a just-noticeable difference.

OBJECTIVE

Given a wood lathe, appropriate tools, and rectangular walnut
stock, be able to turn a table leg suitable for a coffee tablE.
The leg should be tapered in any way desired by the student,
provided the narrow end differs from the wide end by at least
1/2" diameter.



XX
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Ceeletect a table leg from rectangular walnut that contain:3
at irJat a 1/2" taper, using the lathe and tools provided.
Deseee the wood lathe and related tools.
:ist, in proper sequence, the steps required to censtruct

1e, (.f table legs.
14. D'.:scibe the advantages of legs.

03jOTTA7,

Fr em three lists of merchandise and their prices, be able to
fill cut three appropriate sales slips without error.

Test items

1. Describe in detail and in your own words the difference
between. the three types of sales slips.

2.. Identiy the three sales slips in terms of color and size,
and determine the price range of merchandise recorded on
each:

XX 3. Fill out the three attached sales slips for each list of
.;terebeledise.

4, Suppl the customer with a cash register receipt instead
of celeleting the three forms.

njECTI-VE

Cien a ca:eburetor that is misadjusted but which contains no
malfunctions, be able to readjust it for maximum performance
within 5 minutes. Maximum performance is defined by the osci:.-
loseope pattern specified by the instructor.

Test items

1. Identify the correct pattern as seen on the oscilloscope
ftom several examples illustrated in the carburetor manua:

2. Describe and define the functions of a carburetor.
XX Reset the misadjusted carburetor so that the correct

pattere will appear on the oscilloscope within'five
minutee,

4. List the difference between the two-barrel type versus
the fceer-barrel type of carburetor.

OEJECTIVE

rAc able to assemble an M-I6 rifle correctly, blindfolded; within
minvte.

.Test Items

List the parts of the M-16 rifle.
2. Describe the action of the M-16 rifle and why it is



eueeelev to others. Also state the history of the rifle
end rsetinent facts concerning its use.

emoee the loeation of each part on the table ee that
ee" r assembing time can be achieved.
tiezy eable in front of you is a disaseembled m-16 rifle.

Menel:;r the pats with your fingers and assemble the
eithin an minutes. 3nce aesembled, check and

..:ee:)e:e for accuracy.

Ger '11ClOn(3, comb, and brush, be able to shape and style
a client'e hair to hex, satisfact.lon, taking into consideration

coneeur and hair color and texture, within a half hour,
Aeeeptable performance is achieved when the client is satis-
fed.

Teee IteAo

1. Explain in your own words the methods of good hair groomieg.
XX 2. Given ;,eissors, comb, and brush, style a client's hair,

taking into consideration her facial contour and hair
color and texture, within a half hour.
List ten types of hair styles and indicate their current
pooulazity.

20. "i" teats .

` :y: es of questions are used in tests, but tests are
eften up of only one of the types. Objective questions

,eoi-;tee so they can be answered with a single word, letter,
cr DUM.71Pr.,

Essay clues:lens require the learner to write a longer answer,
etten in eeeeay form.

Simple rec:LJ,, questions ask for a short response to definite
questions.

Example:

Write the answer to each question in the space at the right.

1, How r. any threads per inch has a 1/4" NC screw? 1.
That make of carburetor is used-on a GMC 270

t:eeck? 9
3. xis,,;,o ::Agh is foundry type? 3.---

.
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Trut::--ii'aloo questions as v.he learner .:;o Indiate
Strienti'; aue true or false. Avoid the use of words such
as "always,1 "never," "usually." They tend to give away the
answer

ExaTe0e:

1--- eeae. each statement caeefully. Declde whether it :Is
true or :'alse. Print ehe word "true" or "false" in
the colkeln at the right after each statement.

I. The density of battery electrolyte is measured
with a voltmeter. 1,

1

2. New York is one of the states reeuiring
tests of driving license applicants.

3. A rising barometer reading indica:es
the approach of clearing weather.

Enumeration e "list" questions can be used if the desired
answer has several unchanging parts.

Example:

A, Na;ree in proper order the strokes of the 1. 4

Otte cycle, using the spaces providecL 2.

3. j

4.

Be Name the principal components of mor- 1.
tar, using the spaces provided. 2.

3.....-
A matching question provides two lists, and the learner is
required t4nark the item on one list which most closely re-
lates to specific items.

1. Only a code letter or number neods to be written.
2. The two lists have unequal numbers of items, but

each item should have only one correct answer.

Example:

Place numbers from the list a..f the left on lines at the
right to show which word best fits the statement.

1. Toughness A. ?.coperty of metal that
permits drawing, etc.
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c Lty

-bility

rL,

5, Hf1:-,7pess
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B. Property of metal tha
permits strech under
tension without break-
ing or tearing.

C. Property of metal
that peritl re-
turn to orinal
form after defor-
mation ccas.

Ir. multip-choice quesions, the trannee mm;t select the. .

mc.; .1i,,p2.opiate answer from a minimum of four possible

Cre ;--cid be takeyi to provide only one correct answe..,
L':111: 01 all sugges.,;ed answers should appear plauible
p(flle choices.

" c.loce offered should be listed on separat line.
,, not .11clude any choice that is obviouFly or ridicu-

4. 1:-..o3.6 2:.v.ing away the tnswer by usirl "a' or "an.'

-...&/

Prom each group of suggested answers, choose the (Ale
Yc'Ll consider best for the statement. Put a check
mayk on the correct line to show yotu choice.

1. The size of wood screws is usually expressed L11

a. gauge size
o fractional parts of an inch
a. decimal fractnons

millimeters

2. The pttch of a screw is the

a.
b.
C.

number of threads on the screw
distance between threads
angle between thread faces
diameter c the threads

ComplcItion questions require the learner to write in blank
the word or number that completes the cerise of the statement.

Example:
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ne spaces wf.th the word or number to maAe
complete.

1. Weering will prevent mort eye injuriee.
1.

c, T!eo ignition is part of the system cr
1 car. 2.
"Ile smallest division :311 a micremete-e is

of an inch. 3.

. . .

Ideni.ifieetien questions, whi%h require the learner identiiy. _ _ .

or 1heL various parts of a thawing, nei; only arouse interest,
bet ere eeite effective in testing his undeestandine of new
terme.

It' ; -e-e number of each part 5A it3 lamed box at tie right.

Antenna
Ele-Tato
ExhAust StacCF-7--7
Fuselape --r----. 1
Pitot tube
Rudder
Stabilizer
Tail Wheel ____4
Trim Tabs
Vertical Fin r--- i

Essa-e_ quetions are deceptively easy t write, but can be quiee
Hii'l.ricult to grade. Too often, the irructor writing an esse.
weeseion .;;oes on a "justfishing" expelition, scribb:ing dowe
semehinE like "What do you know about iasoline engines?"
Correct answers tbathat one can vary fem "Nothing" to a chaer
of handwritten material. Using more c'e in writing questio.:3
can zave much time and will be fairer el the learner. These
recommendations will help in writing es.N77 questions that ar
fair to the learner.

I. 7-re:,:ee questions that require short arkwers. Those



at J:.Tand lengthy answers take too long to correct.
:'.'.on can be kept short if it loee, not involve

n,ay ideas. If several ideas are :,evolved, .eub-
dvice the question.

(:,O(.1: Why use flux in welding? 00 points;
What is an alloy' (2 poirtE)
Give three exampJes. (2 points)
Give the composition of each alloy.

(6 Ioints)

cr: Explain the electron thecry.

Make q.,,.estions specific. State wha is wanted arf.1 how
mAch v.: tail is desired.

Q.7:od: Paint is made up of a vehicle and a
pigment. Give tTo examples of each.

Poor: In broad terms, escribe what takes
place when solub]e oil Is mixed with
water.

questions that in tivEmselves are not too long and
lvelv,:(1.

When two differert. size gears rotate In
mesh, what is the relative speed of the
smaller gear?

2:::or; Some automobiles are equipped with
standard transmil;sions which incor-
porate a gear-sel.ector fir the drivel
to achieve greater flexibility of
speed and power. How f.3 this accom-
plished?

4. Avoid eastions that suggest the desired answer ty using
such words as "always," "ne-7-," an "seldom."

Ge.od: Give two reasons for setting the harorake_
on a car when ptrking.

Pc,or: Is there somettr.ng to be gained by always
setting the handbrake on a car?

5. the writer of a gu3stion already knows that he
wleana, but what i3 clear to him may riot be clear to another
prsol, It's helpful to let anothe instructor read the
questens to see if he undErstands each of them.

A perorme.nce test is used to !decide whether a trainee cart
perform a skill --or a Job or -0eration--well enough to meet
the si:andads of the occupation. Such a test should never
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be jelet a ,aphazard observation of the '.;rainee doing e job.
Iileteed, a nerformence test must be carefully planner and
g-Inen if i is to provide an accurate evaluation of the
teai-eeece eccompliehments.

IN( PO GIVE PERFORMANCE TEST:0**.0.,474. A

eicflf.ne exeetly what elements you wish. to test Are
elfetn and pnecantion used? (Always important.) Speed?
.1.1fy to plan i':ork? Accuracy? E.I.actness in fcalowing

3epe end ker points? Skill and confidence in ueing tool ;?
nafter.Lanshin?

2, -inst 'Ale operations in the job or steps in the ceeration.
Toe 3t) or operation sheet may already contain senh in-

3. 37 cen!ulting the steps and key points in the jot_ or
eneereon, decide the acceptable standards for ea. nn
elemee. that is to be tested. Decide the relative value
of erne element.

4. Prerane directions to give the learner. Written (nixections
are beet since they can be standardeed to give each
traixee an equal chance.

5. a scoring sheet for use when giving the test. Thu
well provide a standardized guide when observing and eval-
ntir the performance of each learner. The desin and
intent of such a sheet depend on what is being tested.
2>me eneets give a numerical value to each elemeee tested,
ii ethers simply indicate whether trade standards were

net.

(". LfLst and make available the materials, tools, equipment,
snecif:Lcations, and plans which the learner will need to
peeforia the test.

21. A2eoc-ated Media.

QN,re is no reason why slides could not be used succeesful/y
in preparing individual multi-media instructional pmerams.
Filmstrips have the advantages of minimal storage spece.require-
ments, unaterable frame seauence when this is important, and
less expeneive reproduction costs when additional cor_es of
the ,tripe are needed.

ON 7fT OTEMR hand, individual slides are easier to ed.it by re-
movinE or replacing individual frames, a very important factor
in Icc=c'pin a series up to date Projectors for showing indi-
vi6.uel slides are quite common and reasonable in cost because
of thu popularity of this medium with the general public. Film-
stnin pro5ectors are not as widely used as in the past, and for
this Jason are a little harder to obtain and service,
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../vy le(en; to make, .)sing
por.ular double-frame 3idm canras. 71 silde a

:1.3 poorly done, ft.t nct a gret pyoblem to '.7:ake
z: an0 both film and pr)oessing se:-vio,,s ar re,67'kly

ni quiek, and ,1sA:ively

or slid; ire to be r..7,,leced for (Ivelop-
,.ndividualid multi-media f;,3truct1cnal .):'ograms

personneI to decide, t.:;J; :..1; l important
111 oe IT be used rathe than a.cl.ntior, to alrof.0.

iid waste.

and/or slf.('Ies and tapes ar,1 of pima
Thee projeets, cther fcrr f mAia are

!rompanying sheets, 14ork-
outlines, anci. ar zular pat.

, custonay duplA machine .'Yv the
tIBed. processer: ar,? so commoH, that

r:.(qu.7.zi: no deserf.pion, Where twcc:31o:y work or othe
just, it, offset

';() instru;!.tior.

of ovchead tTanspareiss cecasLol-JI have bee.
Ie3turias and discus3lon3, These a han q made or 7:repared

for duplfiGtion on tranzpareni; plastic by ther-copy
dvplicators Materials am available andio-visual supply,
hcalses.

rtes of cpaque pictr.res also have been. us,i,f: v:to;:T meet:ing.

TheT.e may 1:)7: eithe-s staek mounteC on cardbod, ov pa:ed inqeie ::!. a long hand of folde& in. 1.ccord1on fashion
fTv filing

b: .:'d.3 chirts, z.,ets of flJ..p hts and, of erse,
;-'old imalkbard will a_U_ coCc.inue to ser7,--. their
-,APposes ln .,9;701 instruen.

Ti exan, or upor-,:.-test" Ls const'2ucted 3Oli: from
Dbjeettves. The object is to determine ho- well

stl&!nt's pera:',)rmance at the end of inst:puct:I.on cdes
percr-mace ctIled for. in the objeoive3. The t:."ico is
tc see how well the stlAent retains whatever he hpened
he told during .;he courf. The diffo:i'en.T, is 'an 1.,.loortant

It is possible tc rank students at the end f a cours* aceord
to ho r much they )earned (a typical tchniqi.:, in an F._1.ademic

coul-se), They call also be. evaluated on trle )ells of *J017 clos
their perf,Drmance approximates the perfonla:,_:e called for in
course obetives. In this case, the concel?-a is not .45.th corn-
parn: students a4ainst ea b other, but with a eomparon of

61
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each r.tii ainst prefined critorn. This cr:.en-
tat.ici-, i,.i-aences the way )..n which test items are corr:tructed.
It ca].is the creaiAon of tat items that will detrmine
whe9c.v or not the student can perform a: required, rE..ther
than :i'070 (-!st items that a:!e "difficult enough so there will

is students wh-) fail. For rample: Tf cue of
,z). the course c-als for the ue to be b1e to

chO a c:,r.r with a ceri;aln st of tools two !inutes,
thcr, the ul,v.opriate test 'Item 1.5 to ask hIm to change the
tire lqitl those tools witiTha two minute. If' all stuents

as specified, It is wrong tc mak,3 the test item
more f:f.tra:Lt arbitrarily, If none 3r: .itudents (tan

perfo-131, e does not make the test ite-1 easier...instead,
the r11.::,,:on is improved. After all, the cbject is to
teach stunts, not fail 1;lem.

MULTI-MCDE:

1. Deterne the course c:Intent,

2. Detemne the course rquirements.

3. Write a statement that describes yo' ?hilosophy toncernin:z
loarning and the individual studen in relation tf) yeur
teac?ling area.

4. n:ite v paragraph explaining what a teaming actj-ity
packao is.

5. ,i7, available packages and make a chart of the parts
t ?.d , the make-up of them.

6. P-:?..7e,y) a logical package format from ycur survey. Be
1'2.176' to present and defend your format to the class.

7. short statement in your worc3 explaining the
fitnctii-In of each part cf a package :,rmat.

8. QuestDevelop a master number system for filincT, (A'
packages.

9. Write a series of Titles for a complete course Jr your
ach5_ng area. Each Title being considered should

ridicate two hours to 12 hours class work.

3.0. 1,*,-;t., '4) a series of cover/identification pages c,c,mplete

z,h occupational cluster and/or voc;aticnal-techrloal
All identification pages will be of a starard

:'m. Be prepared to present to the' class an exLmple of

york for evaluation.

11, (s.- Develop a second series of Titles and identification
F7-7.3es another course in your teaching area:



r,rtaJ.e r eLych package Ti,;le you nownrnhr :U cro tie sc for stud:ts.
lc, work ir i;he U.S,O.E. Occupfitional Clustr.

d to prel(:nt a Re.tinale to the class fo.'

3... rolop a se(-ond series of RalonEles for J
course.

Behaviora_ONeot:Ives ftr t c1- package :-)1.1
(5.zyloping. Be certain tley contain the three basic

chrac.',-,:,-ristics to rtake a good behamoral objectk.
11 for you::. students.

C.3t--:velop a seeor 'f. series of Bet,avioral Objet..A.yes
a llow-up QOUPS(E-,

"4rij.:e a `:,elf-Test 'or each package you are develoing.

17. Oueit-evelop a e;ccorpf series of Self-Test items for
a )11o.'Up set of pao!cages.

:1 Multi-Media proce(lue "or each package you are
:,1))1g:rgioiTe: Jhe olass may wish to use another

-r.i.des Multi-4ef:la, such as, T-iormation Sou.!ces.)

13 1c nne Multi-Meda form of instretion for e:11

additional zedia for 'ur packages.

a 1r:ode activi-q proce7Itu7,! for package. This
).ad reflect the teals set forth bv your Behavital

Ccl7s for each package.

Quest--Dvelop for second sel7ias of packages flux..?
activitiss.

3. quest--velop Mu5 :;1-Dimensio.,1%.1 or nalti-Level at :Ivl-
your fir lt series of packags to truly mf:',Le them

2. Evalul,tion for each paokage -sou are :eveloping
ti)t effectively cover the BehaiYAoral Oblestes that

stated. 14e a vEriety of t!L.chniques for ,Naluatir.

elop a aecond aeries of Final Evaluatior for a
ccursz! of PackaEes.

CrIptjn of one Quest for eh package are

qust--rivelo!) a series of Quests foi a second cot :se you
ma.; wish to deielop.
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Foreword

HOME ECONOMICS EDUCATION must keep in tune with changes in society and
in education if it to prepare youth and adults to face the present and the future
realistically. Few persons are equipped. to deal adequately ith the speed of techno-
logical and social developments without some basic knowledge, understandings. and
skills which will prepare them for personal and family living in the home, community.
and world. This syllabus is designed to provide local districts with foundations for
developing home economics programs which will provide 'earnings helpful to youth
and adults in weighing values and making sound decisions in all aspects of home and
family living. In order to provide stability and serenity needed by each member in a
complex and changing world. the home and family must be strong.

The modernized curriculum provides up-to-date content broadened to include
the world society. A revised structure of courses focuses on essential concerns in
today's living and the varying abilities. interests. and background experiences of all
pupils. A new approach to teaching has been introduced to challenge and develop
the intellectual capacities of pupils. A new dimension has been added to assist pupils
in developing competences for employment in home economics related occupations.

The syllabus is developedin four parts, providing in sequence (1) Foundations
of the Home Economics Program; (2) the Teaching-Learning Environment; (3)

Courses of Study Grades 7-12; and (4) Programs for Elementary and Adult Levels.

Guidance for use of the material is given in the Orientation to the Syllabus. Since

there is close relationship between the courses of study and every other part of

the syllabus, the material has been organized in one bulletin. Supplements to the
syllabus dealing in depth with various phases of home economics will be made
available to schools from time to time.

Special recognition and appreciation are due the many persons who have
contributed either to decisions leading to change or in the preparation of syllabus

material. A State Advisory Committee assisted members of the Bureau of Home
Economics Education in organizing and developing the modernized curriculum.
Doris Hanson, Purdue University, Lafayette, Ind., edited the manuscript. The achieve-

ment of this syllabus is a tribute to all who have shared in any way with its prepa-
ration. It would be impossible to identify the hundreds of individuals who had some

part in this activity. The State Education Department deeply appreciates the services
which have been rendered and trusts that satisfaction will result from the use of the
syllabus for strengthening personal, home, and family living.

This curriculum revision was initiated by Miss Dorothy S. Lawson, formerly
Chief of the Bureau of Home Economics Education; with the support of Joseph R.
Strobel, former Assistant Commissioner for Occupational Education. The revised

program was implemented through the efforts of the staff of the Bureau of Home

Economics, Miss Laura Ehman, Chief.
A limited reprint of this publication is being prepared to extend the life of a

viable publication. A planned revision of time total home economies program, begin-

ning with the middle school years, has been delayed in the development process.
The basic guidelines in this publication will carry through until the program is

revised.

GORr.ION E. VAN HOOFT, Director
Division of School Supervision
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Orientation to the Syllabus

CHANGES IN SOCIETY imply changes in the teaching of home economics. Com-
plexity, confusion. and unbounded potential characterize th- modern world: knowl-
edge is being compounded at phenomenal rates. Each field of study is challenged to
concentrate on teaching only essential learnings N%hile simultaneously developing
in the learner the ability to continue to learn on his own. :o think. to solve problems.
and transfer acquired learning= to new and different situations. This syllabus dedicates
home economics education to that goal.

Curriculum development in home economics education has progressed from
planning a guide in the early 1950's that broadly implied program direction to a
syllabus in the raid 1060's which specifically outlines a pre-eribed program of study.
Embracing a new approach to the study of home economies. this syllabus provides
local school districts with the basis for a program that is up-to-date in content as
well as in standards of curriculum development. It reflects a philosophy of home
economics intimately involved with current and predicted tiranges in society and
gives special consideration to individual differences and the needs of groups served
at various age levels.

The syllabus reflects a balanced program through the identification of basic
learnings in all phases of home economics. along with suggested patterns of time
allocation. Continuity is achieved through the careful development of courses of
study for the appropriate growth level of the learner and through delineation of
sequences in learnings.

I. ORGANIZATION OF SYLLABUS

The syllabus is organized in four parts. It should he studied in its entirety,
since each part is vital in developing and teaching a sound home economics program.
A brief summary of each part follows:

Part I. Foundations of the Hoin, Ecohonics Program. Some of the trends
in education and society which influence the program are identified. Goals
of home economics educatioo are given. Specific guides are suggested for
administering the total home economics education p7,1{4am.

Part II. The Teaching-Learning Environment. The many aspects in a challeng-
ing and effective learni, g situation are emphasized. Help is given in (1)
understanding and working with pupils with differing abilitir-s and experi-
ences, (2) recognizing the importance of tile teacher, C-11 planning and
using space and facilities, (4) selecting and using appropriate teaching
methods and materials, (5') developing home and community experiences
as part of courses, and (6) understanding the value of the program of Future
Homemakers of America as a part of the total home economics education
program.

Part III. Courses of StudyGrades 7-12, Explanations are given of the concept
approach to curriculum development and the significance of employment
preparation for home-related occupations. Detailed course outlines are

1.

r: 10-"f 31

,f,..0 dr 11.0



THE UNIVERSITY OF THE STATE OF NEW YORK

included for grades 7 and 8; the basic sequence, Home Economics 1, 2, and
;even special interest courses and courses for two employment prepara-

tion sequences. The scope of learnings in grades 7 and 8 and the basic
sequence is shown in a chart. Guides for using these courses of study are
given. Each course of study his been carefully developed for the appropriate
growth level of the learner Lnd to achieve a sequence of learnings. Each
is preceded by an OVERVI.7W, which identifies pupils for whom the
course is designed, indicates the course focus and purpose, and outlines
and explains concepts to be covered. Each is followed by a REFERENCE
GUIDE, which gives suggested sources of help for teachers and pupils. The
format of each course includes:

CONCEnS and SUBCONCEPTS-----serve as the organizing elements
for the courses of study

GENERALIZATIONSare broad and imply goals and learnings in-
herent in the concepts

ESSENTIAL LEARNINGSare stated for each generalization and are
followed by more detail to assure pupil background sufficient to draw
supporting generalizations

BEHAVIORAL OUTCOMESindicate expected change in pupils'
behavior resulting from the learning process

TIME ALLOCATIONgives percentage of time to be spent on each
concept and subconcept to provide for proper emphasis

Part IV. Programs for Elementary and Adult Levels. Contributions of home
economics education to the elementary program and some ways of integrat-
ing ,earnings in the elementary curriculum are given. The scope of home
economics at the adult level and guidelines for developing local programs
are described.

The appendix includes a sequence of learnings in clothing construction and a
guide for teaching basic learnings through meal preparation; these are planned
for use in conjunction with areas of food and clothing in the courses of study. Informa-
tion about where to secure references listed for each course of study is included in
the appendix.

II. USE OF SYLLABUS

The successful use of the syllabus is dependent upon the depth of understanding
each teacher has of the total content and the implementation made in the local district.
Some guides to help in becoming acquainted with and in using the syllabus follow.

Become familiar with the organization of the syllabus and scope of material
contained in it by studying the table of contents and by prey ewing each part.

Read each part of the synabus, noting sections which will need further study
in relation to implementation in local school.

Identify sections which will be used simtltaneously, such as: a course of
study and the section on Meth ds, Material, and Medh; courses of study
for the basic sequence and t' ..ection on home and community experiences;
a course of study and the profiles of the particular ability and experience
levels of pupils in that course.
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Give detailed attention to courses of study which will be taught, noting rela-
tionship of these to courses being taught by other home economics f.eathers.
Study all references on concepts and ..iel.eralizations and refer to guides for
using courses of study 't-,hen making detailed teaching plans.

Determine sections to be used in working with others. suit as the section
on program structure with guidance personnel. section on adult home eco-
nomics program with director of adul- ,education. section on si.ace and
facilities with administrators and architects.
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Found -ions of the
Home J.,Lonomics

Program

DEVELOPMENT OF THE HOME ECONOMICS_ CURRICULUM

The modernized home economics curriculum described
and detailed in this syllabus reflects current trends
in education and society. Its substance is drawn from
acknowledgment of the family as the basic unit of
society and of change as the dynamic force in ec]uca
tion and the modern world.

To be implemented at the local level with strength
and direction, the curriculum must evolve as a total
program which recognizes society and the climate of
sweeping change but consciously provides for preserva-
tion and enhancement of the individual each ;,.1!.'id-
ualas unique and worthwhile.

The same forces which influenced the development
of the curriculum will have bearing upon its imple-
mentation.

I. EDUCATION IN A WORLD OF CHANGE

The basic purposes of education are influenced by
national and world affairs. Scientific, social, and eco-
nomic developments add new dimensions and lead to
changing emphases.

Three traditional educational concerns appear to be
of special significance at the present time. First,
democracy and individual liberty are threatened by
ignorance and blinding prejudices. Illiteracy must be
reduced. Individuals must be taught to think independ-
ently and critically and be given a broader under-
standing of facts and principles upon which to base
judgments, make decisions, an deal with unknown
problems. Differences must be accommodated in both
neighborhood and worldwide dimension.

Second, American society has always stressed the
worth of each individual, and today's education must
face the challenge this implies. Equality of educational
opportunity, enabling each individual to become all

6

he is i:ap,ble of being, and increased retlyoition of
differences in background and ability of each pupil
are imperative.

Third. edue,414,.n has long recognized the need for
prepl;ing individuals to earn a living. Education has
math, it possible for individuals to obtain better jobs
and to develop skills and abilities for the profession
of their choice. The changing character of occupations
in the labor force requires more education and train-
log for many occupations. Each year there are fewer
places in the working world for people who have not
been trained fo. some type of employment.

This is the !imate in which the new curriculum
must assume lace. Meetir, the needs and interests
of individua i families has historically been the
focus of home economics but new and unt -. al circum-
stances call for different approaches. Home economies
can continue to make a unique contribution to educa-
tion; the challenge is great.

H. HOME ECONOMICS IN THE TOTAL
EDUCATION PROGRAM

Curriculum and program planning ii. home ecobornics
is challenged by the variety and amorili of subject
matter focused upon the family. The family both
reflects and contributes to the culture. Although there
is no way of knowing what families and the world
will be like in the future, it seems likely there will be
homes with individuals to be nurtured: decisions to
be made in use of personal, family, and community
resources; and relationships to be fostered in the
home, the community, and world. The home economics
curriculum should help all individuals establish. de-
velop, and strive toward the achievement of personal
goals and values, while also becoming accustomed to
and comfortable with change.
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Home economics in a school program focuses pri-
marily upon junior and senior high school but has
contributions to make at the elementary level. It has
touched only the fringe of possible service to out-of-
school youth and adults. Home economics recognizes
and makes provision for different ability and socio-
economic levels, as well as different age groups of both
sexes Such a broad field of learning must be clearly
organized to meet the needs of these varied groups.
Objectives and learniog experiences must be selected
and planned to provide depth as well as scope of under-
standing. thereby leading pupils to understand mean-
ingful :deal based on general truths and to recognize
the interrelationship of all knowledge.

Because home economics deals with all phases of
personal and family living, the scope of content is

very broad. Increased knowledge in all areas creates

a need for choosing only the most significant plia,es
to be taught. A carefully planned sequence of learn-
ings. as represented in the new courses of stud..
enhances learning at each level of maturity.

Ill. INFLUENCE OF EDUCATION AND SOCIETY
ON THE HOME ECONOMICS CURRICULUM

Certain parts of home economics, such as food prepara-
tion and clothing construction, which have historically
occupied major time, are less apprope tte today. Other
areas, such as nutrition, personal and family relations,
home management, selection and care of clothing, child
develor-lent, and housing, have become more relevant
to nee; in society. Prevailing trends which ha.e
given direction to the home economics curriculum arc
listed in the following chart. Conditions of the future
will imply further change.

TRENDS IN EDUCATION

New understanding:, of the needs of youth and
adults with varying abilities, backgrounds, and
aspirations make appropriate education for each
group necessary.

Rapidly expanding knowledge requires careful
selection of learnings to be tauirht.

Education for critical thinking in solving prob-
lems and relating ideas is essential in helping
persons gain ability to cope with change and
apply what is learned to future situations.

TRENDS IN FAMILIES AND SOCIETY

Scientific and technological advances in products
and equipment for home and family use provide
wide choices and require understanding of their
use end care.

CHANGES IN 140t, .E ECONOMICS CURRICULUM

Courses of study and methods of teaching are
adapted to needs of special groups of learners;
slow, average, more able; mentally and physi-
cally handicapped; culturally and educationally
disadc,nta, d; from varied socioeconomic levels.

Prt and courses are geared to needs of
spectue groups: wage earning sequences fur
potential dropouts and terminal pupils; basic
sequence for home economics majors; special
interest courses for nonhome economics majors.

Significant concepts have been identified in each
phase of home economics.

Learnings essential to the development of each
concept are related to realistic concerns.

Instruction planned within his experience aids
the learner in becoming self-directive, f rmu-
iating and applying generalizations which relate
to different situations.

Learning is strengthened through coordination of
home economics with other disciplines.

Application of scientific principles, experimenta-
tion with new products, making and evaluating
decisions regarding use of resource are ap-
proached in rAation to personal and family values
and goals.
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Abundance in material goods and seryb.es. pres-
sures of advertising. and f-xt,n,iv, use of credit
=tin-7111,0e high spencling 31:!
111: zir.,4.

Geographic and s(wial mobility of population arid
changing character of communities can pl-Aure
feelings of insecurity and conflict within iudi%i(1.
inils and families.

Widening geographical boundaries an.1 inmr-
dependence among many cultures create new and
varied influences upon individual and family
living.

ranphasis on the work role of women. early mar-
riage. changes in obli(.ations and needs of family
members. longer life expectancy, requires re-
orienting of values and goals, adapting to varia-
tions in patterns of living.

High incidence of social problems (such as il-
legitimacy, venereal disease, use of narcotics,
divorce, alcoholism, poverty, and unemployment)
creates special strains on the family structure and
the moral commitment of individuals.

.11111.110IIIIMININIMMEIV

Emphasis is piaced nn de\ elo!,-nnt of =,,und
consumer ra( tier -. discrimin ing judl(mcnt.
an.! understanding :lie intluen of n-iie
c-i,satrer acticn na-
tinal c,oin(my.

Conn-nit incus is on undcrstaialii:g and .lJ. 0
tin o, differences in liiins pan(-::s in Mb-len:
sr,,tions. of the cow !ry. taking part in pro;:ratn-
of ial action. ,.1justing to t Nunffilitles.
and learning to know and enjoy a nrirtv
people.

10 Attention is giN en to understanding fancily re-
sponsihilities and contributions to national se-
curity and international peace and to awaroness
of variations in family patterns. child n-aring
practices. food habits in the cultures of the world.

Development of wage-earning skills in home
and community related occupations, preparation
fur marriage, management of multiple roles.
strengthening of self-identity, and consideration
of special needs of the very piling and the
elderly, all are central to the ciirriculuni.

Recognition of these problems is iatroduced
through various related areas. Challenge to a, rcpt
responsibility, define values, move toward ma-
turity. and assume an active part in creating a
better society and better world is included.

IV. GOALS OF HOME ECOIN")MICS EDUCATi01;

A statement of goals provides a rationale for the
total curriculum. Goals indicate what is to be empha-
sized and give direction to the choice of subject matter.
teaching procedures, and means of evaluating progress.
No single course or teaching unit will contribute to
achievement of all the encompassing goals. but each
will provide substance for some. Additional specific
goals can be related to one or more of the encompass-
ing goals, and thus bring unity to a program and con-
centration of effort where it is most effective.

Home economics education aims to assist family
members of all ages develop attitudes, appreciations,
understandings, and abilities for the achievement of
satisfying personal, family, and community life. Thus,
the curriculum is designed to help individuals to:

1. Appreciate significance of the family as a basic
unit in society and the 'impact it makes upon
health, values, and attitudes of members at each
developmental age.

2. Understand the nature of personal values and
their role in determining the quality of family
life and personal relations in society.

3. Parceive family practices of different cultural
groups; gain some skill ... deducing general
underlying principles relevant to meeting human
needs.

. Comprehend the influences affecting decision
making; develop skill in making decisions and
managing family resources.

5. Improve understanding of research methods and
ability to apply results to the solution of specific
problems in the home.

6. Acquire knowledge and skills needed to provide
food, clothing, and shelter for the family; de-
velop human relations skills.

7. Develop intellectual abilities and attitudes needed
to deal creatively with continuous social, eco-
nomic, and technological changes affecting
family life.
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guided 1,y th-o poal=. an organization plan for
sers in home. sch, A. and community can be developed
for h 1-, 11 -iti;:oion. A-hen plannir,g frarnew..ei:

1 Jearrii7., 1:relyrstat: tr.:st
he en t, teaching personnel. time and facilities
available. ,L,roinant r of people served. Providing
a progressise sequence f learnings for all age levels
in relation to backgrounds and experience should he
the outcome.

PROGRAM STRUCTURE
Horne economics education is designed to help youth
and adults to be effective individuals. family members.
community and world citizens. The program is de-
veloped to provide sequential learnings based on
developmental needs and interests of all age groups.

This section presents the scope of the home eco-
nomics program from kindergarten through the adult
level. It outlines the framework of courses and gives
suggestions for solution of special concerns in pro-
gram planning. It will he of help to administrators.
guidance personnel, and teachers in planning the local
home economics program and in scheduling courses.

I. SCOPE OF THE HOME ECONOMICS
EDUCATION PROGRAM

Home economics experiences in grades kindergarten
through 6 are developed to enrich the learnings and
broaden some of Ate understandings of the existing
elementary curr',ulum. Six home economics concepts
which are supportive of the objectives of the ele-
mentary program and which may be developed at this
level are:

Family Living and World Understanding
Health and Grooming
Nutrition and Foods
Home Management and Safety
Entertainment and Manners
Textiles and Clothing

Experiences should be planned cooperatively by
the home economics consultant and the elementary
classroom teacher. A study of each subject area within
the elementary curriculum will in laces at
which learning experiences in home inily living
can be included for the mutual enrichment of the
elementary and home cci;netnics programs. Regularly
scheduled home economics classes are not recom-
mended for pupils in grades kindergarten through 6.
The amount of time a home economics consultant
might spend in working with the elementary teacher
and pupils in any one grade would necessarily vary

depending upon the lean:in:I,. t" 1e achiv% e. 1 and
aetivities to he undertaken.

The 1.ror.itn in ;Irdles 7 7d S
,p1

different phases of home economics of vital importance
to south at this maturity les el. Development of 'on-

cepts in sufli, lent ciepth requires classes scheduled for
a single poriid da"y for a full semester of study at
each grade level.

The pr,,ttram in grades 9 through 12 includes a
basic seuurnke of three courses for pupils s io major
in home econi,.ini,s. a series of special interest c,,urses
fog pupils whi elect a limited number of home eco-
nomics courses, and employment preparation sequences
for youth who desire to prepare for employment follow-
ing high school study.

The basic sequence extends and deepens concepts
introduced in gr..des 7 and fl and provides new learn-
ings in relation to each course focus. The first course
has as a content emphasis, human growth and develop-
ment, the second course emphasizes management zimil
the third course focuses on relationships. Each course
includes study in several aspects of home economics.
Thuic courses are designed to follow in sequenc,,., but
each is also independent and can be elected by pupils
in the appropriate grade levels.

Each of six special interest courses focuses on a
different phase of home economics. The initial concept
in each course is concerned with develoting bt lad
view of the particular phase as it is related to and
influenced by society as a whole. Content then focuses
on the relationship of the phase of study to the family
and its members. The final concept in each course
aids the pupil in identifying potential employment
opportunities in the field of study. A seventh special
interest course. Family Values for Dernixratic
designed especially for the more able pupils, aims at
helping to identify and analyze personal and family
living concerns of contemporary society.

The employment preparation sequences are designed
to help prepare youth for the dual role of homemaker
and wage earner. The study of home economics con-
tributes to the development of skills, attitudes and
understandings which are closely related to success in
certain areas of employment. 6purses provide help
to youth in developing competencies necessary for
employment in home economics-related occupations.

The adult home economics program offers courses
suitable for helping individuals satisfy personal and
family needs presently and in the future and utilize
their homemaking skills in preparation for employ.
ment in homerelated occupations.
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II. COMPOSITE PROGRAM STRUCTURE

Grades Kindergarten-6
Home and family living experiences integrated in regular curriculum

Home Economics Grade 7
(includes foods and relationships)

Daily for 20 weeks

Home Economics Grade 8
(includes clothing and child

development)
Daily for 20 weeks

Basic SequenceGrades 9-12

HE-1:
HE-2:
HE-3:

Regents Credit-1 unit each

Personal and Child Development (Grades 9/10)
Personal and Family Management (Grades 10/11)
Personal and Family Relationships (Grades 11/12)

Special Interest CoursesGrades 11-12

HE-4:
HE-5:
HE-6:

Child Development
Family and Community Health
Housing, Furnishings, and
Equipment

HE-12: Family Values for Democratic Living (credit 1/2 or 1 unit) *

* Grade 12 only

Regents Czedit-1/2 unit each

HE-9: Money Management
HE-10: Nutrition and Meal

Management
HE-11: Textiles and Clothing

Employment Preparation Sequences Regents Credit-1 unit each
Sequence I For home economics 4-year majors

Basic SequenceGrades 9.11
HE-13: Preparation for EmploymentGrade 12

Sequence 11For potential dropouts
HE-14: Becoming EmployableGrade 9
HE-15: Training for Wage EarningGrade 10

Adult Areas of Study

Preparation for Homemaking Preparation for Employment-Suggested
Occupations

Personal and Family Relationships
Personal and Home Management
Housing for the Individual and Family
Personal and Family Clothing
Family Foods and Nutrition

The Visiting Homemaker
Companion to an Elderly Person
Clothing Maintenance Specialist
The Child Day-Care Center Worker
Management Aid in Low-Rent Housing

Projects
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III. PLANNING COURSE OFFERINGS

The local home economics program should be planned
in relation to the social, economic, and cultural profile
of the community and the type of schcel Jrganization.
The preceding chart, Composite Program Structure,
gives aid for local program planning by indicating
areas of study appropriate for various grade and
age levels, amount of Regent credit per course, types
of courses and sequences available. Special concerns
of schools in planning programs for grade, 7 through
12 are explored in the following questions and sugges-
tions.

Question: What courses should be offered in a junior
high school with grades 7.9?

Suggestions:

Home Economics Grade 7 and Home Economics
Grade 8 should be scheduled for a single period
daily for 20 weeks, at each grade level.

The first course of the basic sequence, HE-1,
Personal and Child Development, should be
offered for 9th-grade pupils for a single period
daily for 40 weeks.

The first course in the Employment Sequence II,
HE-14, Becoming Employable, may be offered
for 9th-grade pupils who are potential dropouts
for a single period daily for 40 weeks.

Question: What courses are recommended for schools
with grades 9-12 or grades 10.12?

Suggestions:

The basic sequence, HE-1, HE-2, HE-3, is a

three-course series for pupils in grades 9-11, or
10-12. Each course is scheduled for a single
period daily for 40 weeks.

Any special interest course, HE-4, HE.5, HE-6,
HE-9, HE-10, and HE-11, may be offered for
11th- and 12th-grade pupils for a single period
daily for 20 weeks.

11E-12, Family Values for Democratic Living,
may be offered for more able pupils in grade 12
for a single period daily for 20 or 40 weeks.

HE-13, Preparation for Employment, may be
offered for 12th-grade pupils who have completed
the basic sequence.

The Employment Sequence IL HE-14 and HE-15,
may 1-e offered for potential dropouts in grades
9 and 10. Each course is scheduled for a single
period daily for 10 weeks.

Question: What courses are recommended for a 3.unit
sequence for pupils who major in home economics?

Suggestions:

The basic sequence, HE-1, Personal and Child
Development, HE-2, Personal and Family Man-
agement, and HE-3, Personal and Family Rela-
tionships, provides the most comprehensive pro-
gram since it includes learnings in all phases of
home economics.

HE-1, HE-2 for 2 units of credit and two special
interest courses, each for 1/2 unit of credit, may
be used as a 3-unit sequence.

Qu °stion: Which special interest courses in home eco-
nomics r,hould be offered during the 11th and 12th
years?

Suggestions:

Offer courses which will best meet needs of
pupils, i.e., HE-4, Child Development, for pupils
interested in nursery school or elementary educa-
tion; HE-5, Family and Community Health, and
HE-10, Nutrition and Meal Management, for
pupils interested in nursing; HE-12, Family
Values for Democratic Living, for more able
seniors interested in a general family life course.

Vary course offerings according to a long-range
plan to provide broad coverage of the phases of
home economics.

Capitalize on special talents and interests of
teachers in selecting the phases of home eco-
nomics to be taught.

Question: When are home economics courses appro-
priate for boys?

Suggestions:

All courses have been designed for boys as well
as girls.

Boys may be scheduled in classes with girls or
any course may be offered for boys only.
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Question: When is it advisalde to offer one or both
home economics employment preparation sequences?

Suggestion:

6 Introduce HE -I3 or TIE-1-1 and 11E-15 only after
a careful study of pupils' interests and needs.
of local wage-earning opportunities in home eco-
nom ics-relatcd Occupations. and the interest and
background of home economics teachers.

Question: What is the desirable procedure in regard to
late registration of pupils in home economics classes?

Suggestions:

Withhold registration of pupils in grades 11 and
12 until beginning of next term, at which time
they may enter a special interest course offered
on semester basis.

Consider each situation individually for pupils
in grades 9 and 10, since there are no semester
/2-unit courses available at this level. Late enroll-
ment in HE-1 and HE-2 may be possible if
teacher guidance and independent study by the
pupil are available to bring pupil upto-date
with the class.

Question: How can home economics be provided for
pupils in grades 11 and 12 who do not major in this

field and have limited time for electives?

Suggestions:

Offer special interest courses during regular sum-
mer school session.

Offer selected concepts in home economics on a
noncredit basis as a seminar or study discussion
group series.

Question: What home economics courses should be
included in a program limited by the number of
teachers and teacher stations?

Suggestions:

Plan a program which includes courses appro-
priate for each grade level. For example, if only
two courses are possible in grades 9-12, offer
HE-1, Personal and Child Development. for
pupils in grades 9 and 10 and HE-3, Personal
and Family Relationships, or two special interest
courses for pupils in grades 11 and 12.

Schools are expected to plan the local home eco-
nomics program within the framework suggested in
this section. If courses desired in the local district
cannot be adjusted within this structure, consult the
Bureau of Home Economics Education, New York
State Education Department, Albany, for assistance.
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The Teaching-Learning
Environment

PUPILS WITH DIFFERING ABILITIES AND EXPERIENCES

Schooi communities ere composed of individuals with
vastly differing interests, background experiences, a,Li
ability to learn. While the majority of average, typical
learners are progressing suitably through the pre-
scribed school curriculum, important smaller segments
of pupils may have given up completely or be bored
beyond belief.

These pupils are the potential dropouts, the un
challenged gifted, and pupils with various mental,
physical, or cultural handicaps. In an era when the
dropout could easily obtain employment, when society
did not dramatize its need for creative intellect, and
when the handicapped were abandoned as hopeless,
the teacher's attention could afford to be restricted to
the averageto the pupils who were ready and recep-
tive to a standard package of learning experiences.

Today the teacher's responsibility has changed.
Giving lip service to individual differences is no longer
enough. Education is committed to really meeting the
needs of all pupils. In this process intensive research,
experiments in teaching, and the questioning of many
traditional ideas about learning ability are all provid-
ing a wealth of new insights to help the teacher rea,th,
inspire, and teach pupils with varying needs.

The nature of home economics, its methods, content,
and goals, make it a particularly unique avenue for
contributing to the enhancement of learning for each
pupil. There can be unlimited scope for the gifted
and creative, a secure friendly atmosphere in which
all pupils can develop in spite of handicaps or cultural
disadvantages. Helping one pupil become employable
and an adequate citizen, challenging another to become
the first woman president, are equally worthy of the
teacher's consideration. Such objectives are not
reached in isolation; the influence of one understand-
ing, sympathetic, sensitive adult has often turned the
tide of a child's whole life.

Teachers, by the very fact of their status and educa-
tion, may often lack experience in communicating with

pupils who are outside the range of the average. To
assume that the child who doesn't learn can't learn.
that the child who isn't motivated is stubborn, that the
quiet, docile child is well-adjusted while the one who
"acts up" is notthese and many other assumptions
must be reexamined if the climate is to he created
which will permit potential to be nourished.

Environmental variables introduce a special range
of questions that the home economics teacher mast
consider. Do all families have tables to set? Does
every child have a father at home? Can a few cents
easily be spared for a class project? Does personal
bathing involve only turning a faucet? At the other
extreme, the riches of environment raise further ques-
tions. Can consumer buymanship be discussed profit-
ably in relation to ankle socks when the pupil is
shopping for a car? Is emphasis techniques of
dishwashing as important as the understanding of man-
aging and directing household help?

To be able to recognize, identify, or sense the
potential of each learner and know how to reach
each one would be ideal. The teacher who consciously
strives toward this goal can take pride in whatever
progress is made, knowing that success perpetuates
itself both in learning and in teaching.

The slow learner, the gifted, the educable, the dis-
advantaged are all attempts to describe and classify
a complex range of individual differences within the
school and society. Words and terms lack precision;
today's disadvantaged slow learner sometimes becomes
tomorrow's gifted or high average when properly
nurtured within his own reference frame.

Brief discussion of various differences is included
here as a starting point or a review. Real comprehen-
sion of individuals comes through continuing study and
through experience in the classroom and out. Cate-
gories and descriptions can at best be only guides or
generalities. The key to individual differences is in
recognizing individuals, not classes or groups.
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I. PROFILE OF THE EDUCABLE MENTALLY
HANDICAPPED LEARNER

The most important fact to remember about the
educable mentally handicapped pupil is that he can
learn. The term educable implies the pupil has ability
to achieve in some school subjects if special education
is used.

Mentally handicapped pupils comprise approxi-
mately percent of the entire school enrollment
and have an IQ range of from 50 to 75. Pupils with the
mildest degree of retardation are not easily dis
tinguished from the slow learners.

Retardation exists throughout the entire life span
of the individual. Although the cause of retardation is
riot fully understood, it may result from imperfect
development of the nervous system. Hereditary factors,
certain diseases and injuries, both pre- and postnatal,
seem to affect development of the nervous system.

Limited language development is usually noted. The
pupil has difficulty with oral and written expression
and may not be able to comprehend the meaning of
words he recognizes by sight. Speech disorders in

educable mentally retarded children are similar to

those of normal children but occur more frequently.
Experts disagree about the cause of speech defects
and linguistic deficiencies, but whatever the relation-
ships, delayed development and defects of speech and
language do exist in high ratio among mentally handi
capped children.

Some mentally handicapped at the junior and senior
high school levels are able to give sustained attention
for a scheduled period of time, if printed materials
and verbal presentations are within the pupil's experi
ence. Others have comparatively short attention spans.

These pupils have limited ability to think abstractly
and may find it difficult to transfer learning from one
experience to another. They can compete with other
pupils with some degree of success in nonacademic
areas. Many can learn some academic skills, but usually
they cannot profit from a regular academic curriculum.

The physical growth, maturation, and stamina of
educable mentally handicapped children are similar
to those of their average peers. However, malnutrition,
inferiority in size, high incidence of illness, and physi-
cal disabilities may be prevalent, partly because of
environmental conditions.

Lack of coordinati e in gross motor skills may
result in difficulties in sitting, walking, and homemak-
ing activities. Poor eye-hand coordination likewise
leads to lack of skill in manipulative activities. De-
ficiencies in these areas often slow the reaction time
in physical movements.

Where there is lack of ac(cptanc.- of the educable
mentally handicapped at home. at school. and in peer
groups. his social and emotional development may be
impaired. He often slows insecurity. lack c,f self-

confidetice. and tendency to be easily influenced by
others. Interest in organized groups tray he lacking.

To cornpensate. he In:lv devote excess attention to
one person or one activity. Individual guidance is

needed to eliminate a negative self- concept and develop
feelings of successful endeavor.

Although one sometimes reads statements as to

maximum achievement level which can be attained by
pupils in this classification, such estimates are risky.
It is not unusual for progress to exceed what could
have been expected.

Patterns for Scheduling

Patterns of scheduling to provide Ica rnings in Inane
and family living for educable mentally handicapped
pupils will depend upon such factors as size of school.
nuniher of mentally handicapped pupils. and the extent
of academic achievement expected in the home eco-
nomics course being considered for mentally handi-
capped pupils. Careful consideration should he given
to these factors:

functioning level and emotional and social mitur-
ity of ,each mentally handicapped pupil

degree to which all pupils involved in the learn-
ing experience can benefit

level of content under study in the particular
course

ability of the home economics teacher to meet
the needs of all pupils in the class

additional time for home economics classes for
mentally handicapped learners

Three suggested patterns follow:
1. Separate classes in home economics for men-

tally handicapped pupils. Classes should he
scheduled regularly in the home economics depart-
ment. The special education teacher should attend
these classes at frequent intervals as one effective
means of correlating pupil h!arnitigs. This schedul
ing pattern (a) provides a meaningful program
geared to the needs, interests, and abilities of the
group of mentally handicapped learners; (12)

enables the home economics teacher to adapt and
use methods, techniques, and materials appropriate
for this group; (c) assures opportunity for individ-
ual instruction and reinforcement of 'earnings;
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allows time for the development of practical
skiiis; le) stimulates psychological adjustment and
school interaction through a change in classroom
environment.

2. 'team teaching on a regularly scheduded basis.
Simultaneous conference time should be sch,duled
for the special education and i:ome economics
teachers. Facilities in both the special education
classroom and the home economics department
should be available for use. depending upon the
nature of the learning experiences to be carrieu out.
This plan permits the teachers cooperatively to (a.)
plan ways to integrate home and family living
learning experiences within the special education
curriculum; (b) plan ways to implement the teach-
ing of those learning's which will capitalize on the
knowledge and abilities of both teachers: (el de-
velop appropriate instructional materials.

3. Mentally handicapped pupils scheduled in
home economics classes composed of regular
grade pupils of similar chronological age and
ability level. Careful consideration should he given
to the type of home economics class and the degree
of academic competence for which the course is
designed. When the home economics learning ex-
periences emphasize the application of practical
skills in home and family living, mentally handi-
capped pupils may participate satisfactorily in
classes with regular grade pupils of similar chrono-
logical age and ability level.

Guidelines for Teaching the Educable Mentally
Hand icapped

Remember that emotional stability, social maturity,
and personal drive are more important to their
future occupational and life adjustment than aca-
demic achievement.

Cooperate with the teacher of special education
classes to help identify individual pupil needs;
plan multiple experiences to reinforce learnings;
evaluate learning experiences; develop meaningful
illustrative materials and resources; and gain
greater insight into effective teaching methods.

Plan simple situations based on immediate needs;
clarify and set immediate and concrete goals that
are attainable with satisfaction.

Encourage pupil participation in simple and realistic
planning.

Demonstrate kith simple. clear. ,stiT-1,y-slep
lions followed iv opportunities to practi,:e

Provide specific plans in sequential step= for cafry
ing out activities, emphasizing one learnim! at a
time.

Provide for much repetitiun and practice in a real-
istic setting.

Provide time and opportunity fur pupils to express
themselves.

Provide a calm, encouraging atino4there in the
classroom.

Place emphasis on recognition of personal gn.wth
and work rather than standardized accomplish-
ments; encourage and command pupils frequently.

9 Check with pupils repeatedly to ensure the success
of products and increase pupil satisfaction: over-
come the temptation to complete or improve the
pupil's work.

Provide familiar real life materials related to learn-
ing that the pupils can see, feel, taste, smell. and
hear.

Use large, clear visual aids based on pupil's experi-
ences.

Be aware of existing basic difficulties causing com-
munication or motor disability.

Have patience and a sense of humor to help the
child gain confidence.

II. PROFILE OF THE SLOW LEARNER

The group of pupils termed slow learners, sometimes
referred to as borderline or dull-normal, comprises
about 20 percent of the school population. Although
writers do not agree on a specific range for the IQ
scores for these pupils, most consider them to be above
the educable mentally handicapped group and below
the average or normal group.

Because IQ testing is not precise and because cur-
rent evidence reveals that many so-called slow learners
do not lack inherent ability but have been deprived of
experiences which are building blocks that actually
establish an ability to learn, this is an especially
tenuous classification.

At a particular pointin time and in their education
these pupils perform as slow learners. Whether suitrble
reinforcement of a pupil's background or some other
supportive technique can aid him in moving out of
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category appear, to be the question to laire with
regard to each individual.

The term slow learner is an apt description. for he
learns at a slower rate than the averag.- pupil and
exhibits inability to keep up with the rest of the class
in :a.adernic growth. The slew learner who is actually
characterized by limited mental ability does not catch
up ti ith classmates but can continue to learn to some
extent. He continues to fall further and further behind
a- he grows older.

The environmentally handicapped slow learner al,
continues to fall behind and become more detached
from the education process. unless an entering' wedge
rever,es the direction.

Slow learners as a group arc slow in tasks of as-
,oeiation, comprehension. and judgment and slow in
developing generalizations and abstractions. They
exhibit limited descriptive and expressive language
and may have a short attention span for mental tasks.
'Hwy experience particular difficulty when enrolled in
a school program designed for pupils with normal or
average intelligence and typical background experi-
ences..

In other characteristics, the slow learner does not
differ to any large degree from his peers. In social.
emotional, physical, and motor development he is es-
sentially normal and similar to the average. llis physi-
cal development resembles the average of a correspond-
ing chronological age, and no significant deviations
from normal can be expected. However, in sonic cases.
physical development may be somewhat retarded and
motor skills slightly inferior. He performs better on
tasks that demand motor coordination and control than
on verbal facilities, but he seldom surpasses the attain-
ment of rapid learners ;n manual skills if both are
given equal opportunity to engage in these.

Socially and emotionally these pupils have the same
needs and wants as other children. They have a prog-
noris of social adequacy and ability to earn their own
living in adult life, and as adults are usually accepted
as members of the community. Behavior problems,
such as aggressiveness, frequently associated with this
group, are not due to organic causes lest rather to
continual frustrations and unsatisfactory experiences
which pupils meet in school. These may result from
curricula riot adjusted to their needs and from the fact
that some come from neighborhoods where certain
types of deviate behavior is condoned and encouraged.

The challenges to educators come in developing cur-
ricula that will lead to maximum social and emotional
development of these pupils and in discovering which
slow learners are not really slow learners at all.

Guidelines for 'reaching- the Slow ',caviler

Plan experience', that are built ar))und real life pro!)
inn), and that can be immediately put to le-c ire

et eryday

Plan firsthand experiences such as field trip... pupil
demonstration. sociodr ana. dramatization. !oval

preparation and serving. ohservation of children to
supplement textbook lessons.

1 7ts a multisensory approach to a lesson through
actual materials. objects, models. films. filmstrips.

.1 )1..)rov.ne short step-by-step demonstrations. followed
immediately by pupil activity or practice.

Provide opportunities for repetition of an idea and
practice in different forms.

Recognize that theory discussions must be short and
lead to a specific activity. with frequent stops to
review or clinch the essential points.

Give short, definite assigrmients that are of real
value as preparation for a specified task or as the
result of a previous experience.

Try to challenge slow learner, to as high a standard
as is possible, within the limitations of their ability.

Entourage achievement by frequent deserved praise,

Encourage a sense of accomplishment through as-
signment of fixed responsibilities for class pro-
cedures and routines.

Proidc a calm. orderly. classroom climate.

Have infinite patience, a sustaining sense of humor,
and faith in the knowledge that slow learners want
to learn a /r. (.0 .earn.

PROFILE OF THE GIFTED LEARNER

Wide variations exist in the meaning, of the term
gifted. In some instances it is used to refer to only
those pupils in the top 1 to 3 percent of the school
population in terms of intelligence test scores. Other
references extend the scope to pupils in the top 5 to
10 percent or to pupils who are superior in some
ability. The terms academically talented or academi-
cally superior generally are used to include a broader
segment of top pupilsperhaps 15 to 20 percent of all
pupils.

Again, such classifications can be useful only when
seen in relation to individual potential and growth.
Some gifted pupils draw their entire strength from
qualities measurable on IQ tests. For others, creative
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talent can boost relatively high intelligence to a func-
tioning level or potential that also must be recognized
as gifted.

A wide range of individual differences in physical,
mental, social, and emotional development is evident
among the gifted. As a !Troup, these pupils are above
average in all developmental aspects. Intellec!ual
superiority does not imply inferiority along nonimel
lectual lines.

Gifted pupils are rapid learners or potentially so.
Their mental age is consistently higher than their
chronological age throughout the preschool and school
years. Their greatest deviation from average pupils is
in the mental or intellectual area. As a group, they are
quick to comprehend and recall information, are able
to see generalizations and relationships, and to express
themselves through various media. They have highly
developed communication skills, large vocabularies,
can use words effectively, and compute numbers
rapidly. They achieve particularly well in reading,
language, and areas requiring abstract thinking or
verbal ability.

Curiosity, imagination, originality, and fluency of
ideas are especially strong among creative individuals.
They need personal courage and adult protection
because by definition one is alone at moments of crea-
tive production. Spontaneous ideas which bombard
the creative child from within often cause him to be
amused at situations which may not appear humorous
to others and to express thoughts which may seem
inappropriate or "far out" to other students and the
teacher.

Restlessness, perhaps from unmet needs, apparent
indifference to classwork when disinterested, and out-
spoken criticism of self and others are some behavior
patterns that may impede recognition of the true ability
of gifted *.upils. They are socially perceptive and have
a better understanding of the rules of society than
the average child, but may or may not have good social
conduct. Often they become so preoccupied with a
project or an idea that they are unaware of time and
neglect social amenities which in turn make them
appear inconsiderate, stubborn, or disobedient.

,`,";ifted pupils enjoy games with other children and
may seek older companions, perhaps to find similarity
in mental age. They may suffe- isolation if they are
far superior to their peers. They often display more
emotional maturity than some of their parents and
teachers and frequently are willing to withhold im-
mediate satisfaction in favor of a more distant goal.
Since the social environment in which a child grows
has a large influence on the development of any poten-

tial talent he may have. lack of opportunity or stimula-
tion may restrict the development of abilities in a
potentially superior child.

Guidelines for Teaching the Gifted Learner

Assist each pupil in establishing goals and in realiz-
ing his own high potential.

Offer many and varied experiences to stimulate
intellectual activity and to develop its pursuit as a
natural continuous process.

Provide opportunity for pupils to correlate, analyze.
and synthesize ideas and materiels and to explore
wide and varied data.

Plan opportunity and time for the pupil to deal with
subtle ideas and intangibles in life, permit him to
to think, to daydream.

Encourage pupils to participate in experiences which
will promote the development of original expression
and creativity.

Provide realistic opportunities to promote depth of
understanding in varied interests and encourage
development of many abilities in ways that will
strengthen, but not abuse, the talents of the pupils.

Involve pupils in leadership opportunities in areas
of special interest and ability.

Employ cooperative teaching where feasible.

Supply and use in teaching a wide variety of
resources and encourage their use by pupils.

Maintain a picture of the total development of each
pupil, keeping in mind that to confine progress to
the mental capacity of the pupil only is to short.
change the child.

Establish an atmosphere which permits and encour-
ages expression of ideas which challenge the known
or accepted.

IV. PROFILE OF THE DISADVANTAGED LEARNER

Every child has irtierent worth and is potentially
capable of making a positive, worthwhile contribution
to society, identifying with fellow citizens, and becom-
ing a productive, happy person. Each deserves an
opportunity to develop in this way. By accident of
birth and social circumstances a large number of
children, youth, and adults may best be described
as disadvantaged or deprived, according to prevailing
standards of living and education in our culture.
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Various terms which have been used to des, rib,
those who. in this profile. are referred to as disad-
vantaged learners. include culturally. environmentally.
educationally. social]y handicapped: materially de-
prived. disaffected. underprivileged. undereducated.
These youth may originate from all walks of life and
all parts of the country. but are found in substantial
numbers in the -conomieally depressed slum neighbor-
hoods in cities and in remote tura] areas of our nation.
Racial discrimination may tend to complicate the situa-
tion.

Disadvantaged youth view themselves with little
regard. They are often unaware of. and fail to capital-
ize in a positive way upon. the opportunaie= available
to them. Frequently forced to fare for themselves.
these -oungsters are likely to roam the streets in all
kinds of weather and at all times of day or night.
Finding no inspiration at home. they often pattern
their behavior after adult models outside the home.
They may he relatively independent. appearing to

require little adult approval. Lacking association with
constructive, character-building organizations, they
become susceptible prey to gangs and subversive
groups skilled in ways of capitalizing On deprivation.
Home life of disadvantaged youth is often charac-
terized by dilapidated, over-crowded dwellings, many
children and relatives. and lack of a father image and
parental authority.

The last to be hired and the first to he fired often is
their understanding of an established adult employ-
ment pattern. As a result, children have not known
initiative, social consciousness, or a way of life other
than through public welfare support. Overflowing liv-
ing quarters with few rooms and thin walls prevent
any semblance of privacy for individual belongings and
activities. Several children sleeping in one bed, persist-
ent chatter, bickering, and other sounds make it
virtually impossible to obtain needed rest and sleep.
Exposure to and involvement in adult behavior at an
early age may lead to distorted moral and spiritual
values. Inadequate sanitary facilities breed disease and
uncleanliness. A balanced diet is unknown to many.
Sitting down together for meals, conversation, and
family group activities are practically nonexistent.
Verbal communication between members in the house-
hold tends to be brief and incomplete and provides
little experience in language skills.

Physical punishment is comman in many disadvan-
taged homes. Children learn that violence is their best
weapon and often their only defense. Consequently,
such impoverished homes tend to produce children
who are hungry, ill, emotionally unstable and who

lack 1,Ae_ affection. and a nrmal amount of attrnti..71.
Their experiences at lion) and on the streets have not
equipped them with basic skills- necessary for success
in typical school programs.

Conditioned by a high level of no;s, in crowded
hotr,e disadvantaged youth have poor auditor. dis-
crimination. are often unable to distinguish between
significant and irrelevant sounds. Clamor and confu-
sion interfere with efforts to read. study. or do an.
constructive activity at home. With experience limited
to the sights and sounds available within a relatively
narrow radius of home base. the disathanta;.fecl learnt.;
has limited perception of the world about him and
experiences great difficulty in associating words or
names with places and things. in handling abstractions-.
and in transferring or generalizing ideas from one
situation to another.

Their limited command of twahularv. syntax. and
verb form fails to prepare the pupils for the struc-
tured school program and results in apparent hick if*
concentration. short attention span. slow performance
in intellectual tasks, and inability to communicate
about the unfamiliar in learning situations. While they
may be quite verbal and highly articulate outside the
classroom and Olen among friends of similar origin.
they see little relationship between tb,.-ir living problems
and school life.

Uneducated and undereducated parents. who in
many cases have been school dropouts. demonstrate
and cultivate both apathy and hostility toward school
and study; they fail to provide stimulating experiences
for their children. This poverty of experience is evident
also in the lack of books, periodicals. music, even
pencils and paper in many homes. Often the parents'
attitude toward the school is more that of fear, distrust,
and lack of identification. They desire something better
for their children but fail to see any linkage with a
tolerant school or community.

Inability of the child to cope with the standard
school program results in absenteeism, repeated failure,
and eventual dropping out of school.

The teacher is a key to salvaging the disadvantaged
child. To be effective requires divorcing oneself from,
or being consciously aware of, preconceived notions,
prejudices, middle class values, attitudes of pity and
condescension. When this is possible, progress can
be made.

Sincere attempts to reach the disadvantaged require
not only modified teaching methods but being alert
to the child's need for affection, understanding, and
recognition. A feeling of security and belonging in
school can only be experienced if someone is willing



90 THE UNIVF.113SITY OF THE STATE OF SEW FORK

to make a bridge bit weer: the school and the world
known by this child.

Guidelines for Teaching the Disadvantaged
Learner

Gain insight and understanding of the disadvantaged
child, his needs.. attitudes, habits-, background.
values. prejudices. through visits to his home and
community. acquaintance with parents, courses or
in-service programs which concentrate on the dis-
advantaged learners. and through reading pertinent
references.

Andrze all facets of the total home economics pro-
grain to determine where adjustments may be made
to meet the needs of the disadvantaged child:

plan curricula with high expectations but real-
istic in nature.
capitalize on the positive aspects of the child's
culture.
plan experiences which are designed to
change the self-image of the child, believe
that it can he changed.

contribute to economic survival of deprived
youth and adults by emphasizing command
of communication arts, relationships, and
skills for employment-

provide experiences that demons'rate relation
ships between cause and effect.

state curriculum concepts in such a way the
child may perceive their relationship to his
needs.

cooperate with the elementary teacher in
integrating learning experiences in grooming,
sanitation, conversation, selecting school
lunches, eating behavior.

encourage membership in Future Home-
makers of America to develop association
with an organization devoted to worthy
causes.

emphasize career and job opportunities at the
early adolescent level.

provide opportunity to develop cultural under-
standing and enrichment at all levels.
provide programs for disadvantaged out-of-
school youth and adults in neighborhood
centers and housing developments.

Experiment with a variety of approaches and tech-
niques to develop the skills and abilities of youth:

develop short-term units aft - -r

chool, summer sessions_
assist in ,rye loping summer se-.ion pro,;razr,s
for children of rni;!rant workers.
arrance temporary groupings for ,pecial
stud v.

use individualized ai.d ;.:r4.up intrue
tion and team teacliiip; to capitalize .n ways
ter ni,,tivate and meet co-eds Of hsath anta2ed
pupil

di ;11% up ur the th itiA17. fet'i and extc
of children to form a foundati(q) from

%%hich to build more acceptable language pat-
terns and skills.

--- help develop acceptable social behavior
through repeated opportunities for practice.
use home and community experiences to help
pupils identify ways to improve an borne
and community situations.
include ways to use surplus commodities for
effective use at home.

Cooperate to coordinate and reinforce other pro-
grams carried out by agencies and individuals:
social welfare. educational programs. extension serv-
ice, school lunch, health. guidance.

Employ teaching methods that bring about learning
through the use of all senses: demonstrations. role
playing, field trips. programmed learning. story
telling, tape recordings.

Commence teaching "where the pupil is" and pro-
vide experiences within his comprehension. gradu-
ally expanding his horizons:

recognize the positive aspects of culture.
measure individual progress in terms of per-
sonal potential, rather than set standards.
provide activities and experiences in which
child meets with success.
capitalize on slowness and cautiousness in
learning.

Exemplify characteristics especially helpful in teach-
ing children with educational handicaps: under-
standing, compassion, empathy, sensitivity, imagina-
tion, warmth, trust, respect for the individual.,
resourcefulness, ability to exert leadership without
preaching or mornii:_ing.

Develop a circulating reference library covering all
phases of home economics appropriate for various
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stages and develoine.,t.:l reading. and ,rtravjng
and pietorialk various cultures

ow.ine

Sur] Lild -IA with 1,-31.1tv

tit and oi.j,.ct- exemplifyile2. it
jr!exp,m-jvci\-.

ii:1;11 irnoroi-ed. re 1c,rl fiche.}

give dignity to the simple and ordinary.
provide oppoitunities for learning about
of 1ealitv and interest.

V. ADAPTING TEACHING TO LEARNERS OF
DIFFERING ABILITIES

The concept and generalization approach It teaching
whkh is fostered in this home eeonomics corriculurn
makes it possible to adjust content to the bakground
and abilities of all pupils without jeopardizing the
fundamentals or es-ential learnings. All essential learn
inns identified in the courses of study should be taught
to all pupils. Since many different samples of detailed
content may serve to develop an essential learning
equally well, these samples may be chosen according
to the ability and maturity of the pupils. their interests.
current experiences or local needs.

An imaginative approach to classroom activities and
outside experiences is the avenue through which learn-
ings can become meaningful to pupils. No two pupils
learn in exactly the same way nor at exactly the same
rate of speed and comprehension. Specific development
of a topic would oblige the teacher to recognize the
abilities of pupils in each class and to guide their
learning through appropriate experiences until the
generalization can be drawn in a meaningful way by
each pupil.

Teachers will have the responsibility for making
decisions about degrees of difficulty in generalizations
expected from pupils in relation to the maturity and
ability levels of pupils. Generalizations range from
simple to more complex statements as follows:

A first level of generalization may be a descrip-
tion, a definition, an analogy, or identification
or a classification

An intermediate level of generalization is one
which shows relationship among ideas or con-
cepts, may make comparisons, may include more
ideas than on the first level

The most advanced level of generalization is one
which explains, justifies, interprets or predicts

The exit on the following pages suggests the
breadth of experiences through which it is possible to

the with pupils who an ,-du,.ahle
::!...ntaity handicapped. slow, ayerale. and gifted
leznuers. While the learning:, are the the degree

v.hiell p.o-ticular pupil. or _i-up of pupils_ is

!o pur-ii diem in depth and th, riemis by %%Inch
those learning- are a, hieved vary a., %sidely as the

the pupils o,neerned. The example shows
how ..itain experiences may c-ed in,t; anti

ehallenLe pupil- of all some exprienees are
similar for two or three ability level,. and other experi-
ences for appropriate pupils of only one lIel or a
single individual.

Grouping pupil- of relatively homogeneous mental
separate classes provides opportunity for

learning to take place most viliciently. More learnings
t:,n be fostered through common experiences. Often
the sate technique may 1 used with separate classes
composed of pupils of any one level. to interest and
stimulate them to action. This example suggests the
use of a film or filmstrip as an introductory device.
The learning situations which follow lot' each group.
however. are quite different, requiring greater teacher
direction and supervision for pupils of limited ability
and providing opportunity for progressively more in-
dependent thinking and action in development of the
content as pupil ability increases,

In schools with small enrollment. it may be neces.
y to combine pupils of two or three ability group-

ings in the same class. Where the range of abilities is
wide in any one class, the teacher needs to recognize
hich activities can be shared successfully and to be
creative in providing different types of expetienees for
particular pupils or groups of pupils. it may be neces-
sary for several of the illustrated experiences to be
carried out simultaneously by different groups or in-
dividuals within one class. Alternating activities, as-
signing independent study; using capable pupils to
demonstrate certain techniques, employing total group
discussion at appropriate times, and evaluating regu-
larly will demand careful planning and coordination
by the teacher.

This example is illustrative only of ways a teacher
can plan same learning experiences in terms of the
abilities of pupils in the class. It is not to be interpreted
as a teaching plan which carries learning through to
the point of formation of a generalization by the pupil.
Specific help with the process of teaching toward a
generalization is found in the section Methods, Ma-
terials, and Media. Guidelines for teaching pupils with
differing abilities and experience which precede this
example will be an especially helpful resource as the
creative teacher develops additional ideas.
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SUGGESTIONS FOR TEACHING-LEARNING EXPERIENCES

Home Economics Grade 8, Concept IIA, Generalizations 1 and 2,
Essential LearningsImportance of Good Grooming and Health and
Beauty Habits for Good Grooming

EDUCABLE MENTALLY

HANDICAPPED

LEARNERS
SLOW

LEARNERS

AVERAGE

LEARNERS

GIFTED

LEARNERS

Use film or filmstrip showing characteristics of good health and grooming and effects of good
and poor habits and attitudes toward health, body care, and general appearance to introduce
concept and motivate pupils.

Use pictures of people
from magazines, photo-
graphs, paintings which
can be handled and ex-
amined by pupils. Ask
them to tell which persons
look nice to them and
why. Guide them in bring-
ing out evidences of good
grooming.

Arrange adult dolls on a
table in various stages of
cleanliness and attractive.
ness. Have pupils choose
dolls they would like as
a friend, a clerk in a
store, someone to take
care of a house or young
children, a hospital
worker. Guide them in
telling why; reinforce ele-
ments of grooming.

Have pupils locate pic-
tures from magazines, in
books, from works of art
which illustrate features
of good health and groom-
ing. Have them arrange
these in a bulletin board
display. Assign reading
of appropriate level. Have
pupils use key ideas illus-
trated on bulletin board as
a springboard for class
discussion of characteris-
tics and importance of
good grooming.

Develop with pupils a checklist of good grooming and
health characteristics. Have pupils carry out self-analy-
sis, using checklist. Assign reading from resources of
appropriate level and develop a pupil panel presenta-
tion relating grooming and health to personal values
and to the varied regular routines which become
desirable health and grooming habits.

Have pupils select a famous personality or a teen idol
such as a movie star, special event queen; astronaut,
singer; read about them in popular press, magazines,
and report on the elements of appearance which influ-
ence their position and the health and beauty practices
they follow.

Have pupils interview an
attractive older girl in
school or college and
write a report about the
beauty and health prac-
tices she thinks are im-
r,nrtnt. t

Have pupils analyze and
report how grooming de-
tails establish or influence
particular characters in a
short story or play.

Have pupils investigate
and report on teen-age
fads, health and cosmetic
frauds which influence
personal appearance. En-
courage pupil contact
with varied information
sourcessuch as school
nurse, doctor, science
teacher. television, peri-
odicals, health and science
reference material.



EDUCABLE MENTALLY

HANDICAPPED

LEARNERS

SLOW
LEARNERS

AVERAGE

LEARNERS

G.T.FTED

LEARNERS

Ask physical education teacher, school nurse, or other
resource person to demonstrate procedures and simple
routines for developing good personal health habits:
in using good posture for standing, walking, sitting,
caring for face and hands, brushing and arranging
hair, menstrual practices, cleaning and trimming nails,
cleaning combs and brushes, caring for undergarments,
polishing shoes.

Use pictorial flash cards
to help pupils recognize,
use related vocabulary.

Have pupils practice procedures directly following

demonstrations.

Repeat, and continue prac-
tice of routines in both
home economics and spe-
cial education classes.
Urge practice at home.

Have pupils continue
practice of good health
routines at home, by
checking a personal health
chart periodically re-
viewed in class.

Have pupils discuss
grooming hale'
ment of r
and gm,
rest, well
of personal care
rnetics, clothing.

the effect of good health and
e. energy. and enjoy-
,ard essential personal

to posture, exercise.
,tenstru,41 habits. daily routine

flair, skin, deodorants, nails, cos-

Demonstrate (pupil or teacher) or use illustrations
on flannel board or overhead projector to show some
procedures and routines in need of particular emphasis
for group.

Encourage practice of good health and grooming
routines at home.

Have pupils view television commercials advertising beauty and health products,
noting all information given. Discuss amount of real information as opposed
to emotional appeal, kinds of information omitted, effect on prospective buyer.

Invite foreign exchange student to tell class about type of makeup used by girls
and women in Japan, India, other cultures. Discuss differences. Invite drama
teacher to explain extremes necessary in stage makeup as compared to makeup
suitable for everyday living.

Ask chemistry teacher or local pharmacist to demon-
strate how lipstick, deodorant, hand creams are made
and purposes of particular ingredients, and to compare
technical details of permanent waving as opposed to
straightening hair.

Have pupils consult school
nurse or doctor and pre-
pare exhibit showing ways

Have pupils carry out in-
dependent research, con-
sulting various resource

raPrPTIPPC to



9 1
TILE UNIVERSITY OF TILE STATE OF NEW YORK

REFERENCES

The Educable Mentally Handicapped Learner
Goertzen, S.M. "Speech and the mentally retarded child,'' J. 11. Rothstein (ed..)

In Mental Retardation. New York, New York 10017. Holt, Rinehart &
Winston. 1961

Goldstein, Herbert, & Seigle, D.M. "Characteristics of c :cable mentally
handicapped children," J. H. Rothstein (ed.) In Mental Retardation. New
York, New York 10017. Holt, Rinehart & Winston. 1961

Kephart, N.C. The slow learner in the classroom. Columbus, Ohio 43216. Mer-
rill. 1960

New York State Teachers Association. 152 Washington Ave., Albany, New
York 12210. "Special school facilities and equipment prove worth in stimu
lating mentally retarded class under inspiring leadership of Lindenhurst
teacher" by Actis, D.F. New York State Education. 47:6, 15.32. Mar. 1960

"School psychologist defines, describes, discusses mental retarda
tion among children," by Celluro, A.R. New York State Education. 48:7,
24-25. Apr. 1961

Perry, Natalie. Teaching the mentally retarded child. New York, New York
10027.. Columbia Univ. Press. 1960

The Slow Learner

Ingram, C.P. Education of the slow learning child. 3d ed. New York, New
York 10017. Ronald Press. 1960

Johnson, G.O. Education for the slow learner. Englewood Cliffs, New Jersey
07631. Prentice-Hall. 1963

& Blake, K.A. Learning performances of retarded and normal
children. Syracuse, New York 13210. Syracuse Univ. Press. 1960

Johnson, M.A. "The slow learner in beginning clothing construction." Fore-
cast for Home Economics. pp. 109; 114. Sept. 1960. 230 Park Ave., New
York, New York 10017

University of Illinois. Office of Home Economies. 334 Gregory Hall,
Urbana, Illinois 61803. "Characteristics of slow learners." Illinois Teacher
of Home Economics. 111:7, p. 307. 1960

"Slow learners." Illinois Teacher of Home Economics. 111:8. 1960

The Gifted Learner
De Haan, R.F. & Havinghurst, R.F. Educating gifted children. 2d ed.

Chicago, Illinois 60611. Univ. of Chicago Press. 1961
Freehill, M.F. Gifted children: their psychology and education. New York,

New York 10011. Macmillan. 1961
Gallagher, J.J. Analysis of research on the education of the gifted. Urbana,

Illinois 61803. Office of the Supt. of Public Instruction. 1960
,Getzels, J.W. & Jackson. P.M_ Cri..i.;,,;



HOME EcoNomics EnutATioNsYLLAnus

Parnes, I.J. & Harding, H.F. (eds.) A source book for creative thinking.
New York, New York 10017. Seribners. 1962

Torrence, E.P. "Curriculum frontiers for the elementary gifted pupil flying
monkeys and silent lions." Exceptional Children. 28:119-27. 1961, Council
for Exceptional Children, 1201 Sixteenth St. N.W.. Washington, D.C. 20206

"The creative personality and the ideal pupil.'' Teachers College
Record. 65:220-29. Dec. 1963. Columbia University. Teachers College.
Bureau of Publications, 525 W. t St., New York, New York 10027

Education and the ootential. Minneapolis, Minn. Univ.
of Minnesota Press. 196:

Guiding creative oglewood Cliffs, New Jersey 07631.
Prentice-Hall. 1962

Witty, Paul (ed.) The gifted child. Boston, Massachusetts 02116. Heath, 1961
Woolcock, C.W. New approaches to the education of the gifted. Morristown,

New Jersey. Silver Burdett Co. 1961

The Disadvantaged Learner

Adult Education Association of the U.S.A. 1225 19th St. N.W., Washington,
D.C. 20206. "The implications of changing employment patterns." by
Revitz, Mel. Adult Leadership. 11:7, 199-200; 216-217 Jan. 1963

"Leadership training in underdeveloped neighborhoods." by
Schindler-Rainman, Eva. Adult Leadership. 12:2, 51-52. June 1963

American Home Economics Association. 1600 Twentieth St. N.W., Washing-
ton, D.C. 20209. "The dropout problem in relation to family affect and
effect." by Strom, R.D. Journal of Home Economics. 56:5, 299-304. May
1964

American Vocational Association, Inc. 1010 Vermont Ave., Washington,
D.C. 20205. "Homemaking education for needy families." by Kenr.-dy,
Jerline, & Huey, Ruth. American Vocational Journal. 38:4, 20-21. Apr. 1963

Association for Supervision and Curriculum Development. "Disaffected
children and youth." Educational Leadership. 20:5. 1201 Sixteenth St.
N.W., Washington, D.C. 20206. Feb. 1963

Conant, J.B. Slums and suburbs. New York, New York 10036. McGraw-Hill.
1961

Fischer, J.H. "Our schools: battleground of conflicting interests." Saturday
Review. 57:12, 66-67; 81 Mar. 21, 1964. J. R. Cominsky, Publisher. 25
W. 45th St., New York, New York 10036

National Council on Family Relations. 1219 University Ave., Minneapolis,
Minnesota 55414. "Crisis and challenge of !ow-income families in the
1960's: implications for parent education." by Chilman, C.S. Journal of
Marriage and the Family. 26:1, 39-43. Feb. 1964

National Education Association. 1201 Sixteenth St. N.W., Washington, D.C.
20206. "The culturally deprived child in school." by Krugman, Morris.

95



26 THE UNIVERSITY OF THE STATE OF N E',V YORK

Reducing the school dropout ratea report on the holding power
project. 1963

Division of Educational Communications. Project CUE: Home
economics. 1963

"Talent see. thing for hidden potential." by Kaplan, B.A. Bulletin
to the Schools. 47:4. Albany, New York 12221. Dec. 1960

Riessman, Frank. "The culturally deprived child: a new view." School Bile.
45:6, 5.7. Superintendent of Documents. Govt. Ptg. Off. Washington, D.C.
20408. Apr. 1963

Silberman, C.F. "r;,,,, 'ium a a chance: a radical proposal." Harper's
Magazine. .rper & Bros. 49 E. 33d. St., New York,
New York luuiu. Alay 1964

United States Dept. of Health, Education & Welfare. Programs for the
educationally disadvantaged; a report of a conference on teaching children
and youth who are educationally disadvantaged. May 21.23, 1962. Superin-
tendent of Documents. Govt. Ptg. Off. Washington, D.C. 20408. 1963

THE HOME ECONOMICS TEACHER

Each teacher holds the key to a challenging and effec-
tive learning situation. Throughout history great efforts
have been made to define good teaching and describe
the successful teacher. An early conception of the good
teacher was that of a scholar; it was assumed that a
person who knew could teach others. Knowing is not
enough, however. A later approach to exploring the
question was in terms of teacher competencies; even
this does not get at the base of quality teaching. A
continued and personal search for clues to being a
good teacher is a professional responsibility.

I. THE TEACHER AS A KEY TO LEARNING

To be successful, teaching must lead to learning.
Frequently, teachers who know their subject matter
thoroughly and meet many of the competencies to
be found on any list suddenly become aware that pupils
are not learning or that the degree of learning is fall-
ing short of what is expected. The teacher's problem
then becomes one of learning more about learning,
more about pupils, more about himself. The learning
process is not a static condition but one that grows
and fif.velrow with

and inspiration for learning is based on the teacher's
own feelings of competence and personal worth;
these can be reinforced through continuing personal
and professional growth.

II. PROFESSIONAL GROWTH

Quality in the home economics program can be
enhanced through the teacher's active concern with
the following points.

Keeping up-to-date with changes in education. All
basic changes in philosophy, organization, theory
have specific effect on home economics. Experi-
mentation and innovation are central to educa-
tion today, and the teacher or program that is
content to stand still very quickly is moving
backward.

Reexamining personal beliefs in relation to basic
concepts about home economics education. De-
velop local programs in line with beliefs, con-
sidering cultural, social, economic backgrounds
and future plans and aspirations of pupils. Use
teaching procedures which will bring about most
effective learning. Display respect and enthusiasm
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share of routine school assignments and use them
to extend personal understanding' of the total
school program, increase commis :ith pupils and
faculty, and provide opportuniti for interpret-
ing philosophy and functions home eco-
nomics program. He interested in the school
district and all phases of its educational program.

Keeping personal arta: professional goals in bal-
ance. Understand responsibilities of roles as-
sumed simultaneouslyteacher, homemaker,
community citizen. Recognize personal assets and
limitations in relation to physical and mental
health, ability, and talents when carrying out
varied responsibilities. Be aware of values from
participation in professional and voluntary serv-
ice organizations in the community which pro-
vide personal contacts helpful in comprehending
the tenor of community, understanding customs
and practices of families, and locating sources of
help for teaching.

Developing personal qualities important in work-
ing with youth and adults. Sympathetic interest
in people, vitality, positive attitudes, honesty,
dependability, skills in communication and in
classroom management can all be practiced and
enhanced through personal effort. Allow time and
energy for planning and teaching by delegating
to pupils such routine tasks in the operation and
maintenance of the department as arrangement
of bulletin boards, care and upkeep of 'facilities,
handling business of department.

Recognizing the differences in pupils. Become
familiar with backgrounds and abilities of pupils
as individuals. Make it a personal challenge to
find points of contact and experience which will
help disadvantaged pupils break long chains of
failure and disappointment. Do not be satisfied
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with pat answers based on any measure of intel-
lect or ability which does not adjust for cultural
or class differences. Accept the fact, and be
pleased that superior students may often forge
ahead of the teacher when released to do so.
Develop a feeling of commitment to each pupil,
whether progress is great or limited.

Capitalizing on opportunities to improve profes-
sionally. Special courses and advanced study offer
opportunities for extending knowledge and im-
proving insights and teaching techniques. Educa-
tional organizations provide meetings, workshops,
and journals. Participation in organizations and
projects enhances leadership ability. Contacts
with professional people stimulate thinking and
action. Travel at home and abroad fosters in-
sights into behavior and customs of people. Read-
ing materials abound in information and descrip-
tion which contribute immeasurably to the
breadth and depth of educational reserve and
keep a teacher abreast of the times.
Sharing experiences and insights. Talk with other
teachers about successful projects and ideas for
teaching. Write magazine and newspaper articles
or notes for newsletters which will add strength
to the profession by extending promising prac-
tices that are discovered or adopted.

Enjoying teaching. Enthusiasm for young people
and for the job is essential to good teaching.
Work to resolve minor irritations and situations
which cause gnawing discontent. Develop a deep
pride in being a teacher.

Teaching is complex, but the endeavors and ac-
complishments of the home economics teacher will
inevitably have far-reaching effects on the personal,
home, and community life of many individuals. Only
one's best efforts are good enough.

REFERENCES
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SPACE AND FACILITIES FOR TEACHING HOME ECONOMICS

Space and facilities play a significant part in the teaching and learning of home
economics. The curriculum sets up behavioral outcomes which can be met most easily
and efficiently if appropriate facilities are provided. Since the school situation can-
not provide all facilities required for depth in each area of learning, home and
community experiences involving additional facilities are used to supplement school
experiences.

I. CONSIDERATIONS IN PLANNING SPACE AND FACILITIES

The cooperative efforts of administrators, architects, knowledgeable community
citizens, home economics teachers, and consultants should be involved in planning
new departments and renovating older ones. Some factors to consider and their
implications for planning and equipping the home economics department follow.

ACTORS TO CONSIDER IMPLICATIONS FOR PLANNING AND EQUIPPING THE.

HOME ECONOMICS DEPARTMENT

GROUPS TO BE SERVED: Home economics is de-
signed for pupils at the elementary and secondary
levels and for adults of all ages. Special considei ation
is given to teaching mentally and physically handi-
capped pupils, culturally disadvantaged youth, poten-
tial dropouts and terminal pupils who desire to pre-
pare for employment in home-related occupations.

SCOPE OF INSTRUCTIONAL PROGRAM: Home
economics helps pupils to recognize the importance of
the family as the basic unit of a democratic society;
to become effective consumer of food, clothing, hous-
ing, and other goods and services; to understand
growth and development of infants and children; to
manage individual and family resources effectively; to
become constructive, creative citizens; to understand
and appreciate the influences of other cultures upon
individuals and families.

Sufficient space is needed in each teacher station for
a maximum class size of 24 pupils

A home economics center on the first floor of the
building is preferable for convenience in delivery
of supplies, installation of equipment. accessibility
to special groups of pupils.

Types of equipment selected should vary according
to size, age, and ability of groups of pupils.

The complete department should contain facilities
for teaching all phases of home economics; child
development; family economics; housing and fur-
nishings; management; nutrition and food; per-
sonal, family, and community health; personal and
family relationships; textiles and clothing.

Each teacher station should provide facilities for
teaching several phases of home economics.
Homelike equipment and furnishings are needed,
such as complete kitchen units, portable and cabinet
sewing machines, laundry equipment.

Display space should be provided for exhibiting
projects developed in classes, in the Future Home-
makers of America, and at home.

TYPES OF LEARNING EXPERIENCES: Learning A variety of equipment, products, resource ma-
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VACUOUS TO CON:;IDER

II. ARRANGEMENT OF SPACE

ill.ICATIONS FOR PLANNIN AND EVIPPING TIIE
HOME ECONOMICS DEPARTMENT

variety of purposes should be provided to encourage
independent study and group activities.

Space to accomodate both large and small groups
and allow for team teaching is made possible
through the use of movable portitions.

Planned storage within the department and adjacent
to it provides for ease and efficiency in use and care
of equipment and supplies.

Home economics facilities should represent attainable standards of home living in
the community and, at the same time, reflect new developments in equipment and
furnishings. They should stimulate !:iterest in making homes livable and satisfying.
The department should provide pupils with the opportunity to study and work in a
colorful and pleasing environment designed also to lead them to new understandings.
Flexibility is the basic concept to keep in mind in planning and equipping a home
economics center.

An analysis of the home economics program sug-
gests that four basic areas be provided in the depart-
ment.

1. Family living-discussion area. This area provides
a place for teaching such aspects of home economics
as the selection, arrangement, and care of furniture and
furnishings; growth, behavior, and care of children;
home care of the sick; personal and family relation-
ships. It serves as a hospitality center where social
experiences can be arranged, and it makes possible a
flexible space for using such teaching methods as
discussions, talks by resource persons, committee work,
demonstrations, viewing of visual aids. A few care-
fully chosen pieces of living room furniture placed in
one corner of the room will meet the needs of this
area and provide flexibility.

2. Kitchen area. A place for experiences in foods
and nutrition which help pupils gain knowledge, under-
standings, and skills in the selection, preparation, and
serving of family meals and foods for special occasions
is represented by this area. From one to four kitchen
areas will be needed, depending upon enrollment,

area may provide flexible space for teaching concepts
in home care of the sick, child development, and rela-
tionships.

4. Resource area. This is a place for locating teach-
ing materials and media and equipment such as washer.
dryer, freezer, shared by several teachers in a center.
It may serve as a teacher's office; conference room,
workroom for independent study and committee work.
In a school with two or more teachers, the resource
center should be located in a separate room adjacent
to the other areas.

The best location and arrangement for these areas
within a home economics center will vary in local
situations. The amount of space allocated for teaching

program, numbers and types of pupils per class,
methods of teachin2-, physical features of the space,
and the need for sharing space and facilities among
teachers will all affect decisions in this realm.

Two ways in which the areas mentioned may be
grouped are:

All-purpose roomall four areas in one room.
Multipurpose roomcombination of two or three
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use of each teacher station. Major diaracteristics which
should lie reflected in the arrangement of facilities in
any department arc:

Maximum utilization of space through planning
multipurpose uses of areas, placing large equip
int:tit against walls with a minimum of fixed
installations projecting into the room.

Pui, ion for \ by hat ing lightweight
!anodes and chairs -A hich can hr, stored easily
when not in use. using movable dividers to sepa-
rate space for individual and small group work,
having some trapezoidal shaped !tables which can
be used in various arrangements, using sectional
furniture, using portable equipment, such as iron-

boards and sewing machines.

11 N 1011K

F.Alicienry of working conditions for pupils and
teachers by locating all home economies fiteilities
adjacent to each other. having storage cabinets
designed for specific 111111110SCS and flexibility and
located where easily accessible. providing equip-
ment and furnishings easy to use and care for.
providing sufficient and suitabl- 1 licb,
and haying hot. !)11. audio-
visuals either in the all-purpose room or resource
center available to more than tne leacher.

Hume -conomics facilities contribute to effective
.:caching and learning when they are (I) planned in
-lation to the purposes of how economics education

-rut to tht-: concerns of individuals and families in
teal syhord district, 121 arranged fur optimum use

available space and for convenience. and (31 used
ais tools in ;laity teaching.
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METHODS, MATERIALS, AND MEDIA
It is the learner who must perceive and make meaning out of what is being taught.
One important responsibility of the teacher is to utilize methods, materials, and media
which will ornv;dp Ct;71,1111nt;l111 fnr fil;C. 1,n,,n;rstr
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I. PRINCIPLES OF LEARNING

An understanding of the nature of learning is vital in order to provide a tearhing-
learning environment and meaningful experiences which pri, the optimum develop-
ment of all pupils. Although fel,: precise laws awl facts rtain ideas and princi-
oles havi come to be widely accepted and supported through experience and
repeated observation. Some of these ideas and their implications for the home
economics teacher be helpful in planning learning experiences.

Piusl 11,L.1;!; OF' LEARNING PLICATIONS FOR TOE HOME ECONONI ICS TEA C II IT

The -1evtual cagiacities, interests, emotional states, Know and understand the personal history of each
and of pupils influence the type and degree of pupil and the home aud community environment in
learninf ;eh take place. which he lives. Use this data in planning content, learn

ing experiences. and methods.

The rrualit of learning tends to be hiOier when learn- Be generous with praise and encouragement. Find ways
ing in mot; tited by success rather than failure and by for each pupil to experience success at some level. Plan
compatibility of class and personal goads. class goals which recognize and build. upon pupils'

interests and aspirations.

RetentioT: of learning appears to be greater when the Present content in relation to broad concepts or areas
facts anal skills learned are clearly understood and of study, rather than in terms of isolated subject
related a whole. matter.

Learnt,,T!.: is facilitated through pupils' active participa- Use methods of instruction which actively involve
tion Uri thie learning situation. pupils.

The Lability to apply current knowledge and skills to
differrent situations, now and in the future, requires
the ability kJ see relationships and make generaliza-
tions.

Emphasize the level of learning which requires pupils
to try to see relationships and apply learnings to many
situations, rather than merely learning factual material.

Information about the extent and rate of learning by
each - pupil is essential in determining effectiveness of
learn: g experiences.

Establish a program of evaluation to determine pupil
growth and development and utilize results in identify-
ing successful methods, materials, and media.

Learning opportunities in home economics are provided through a variety of
experiences and in many places. Experiences in Future Homemakers of America, in
homes, and in the community supplement and enrich classroom learnings.

II. TEACHING METHODS

A c.r1 M eilirminin n n,nin in nnmt ;Tit PTPCt
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TEAcrittNG METHODS

CASE PROBI,F,NI: Problems
closely related to pupil's experi
ences and understanding and
stated in terms of specific situa
lions, already written or prepared
by teachers and/or pupils

DISCUSSION:

Brainstorming
Quick, creative imaginative re-

sponses to a specific topic by large
or small group

Buzzing

A number of small groups consid-
ering specific subjects, with mem
bers of each group serving as
leader and recorder. Variation:
Discussions 66

Circular Response

Each pupil sitting in a circle con-
tributing to topic being discussed
as his turn comes in the circle

Debate

Two persons or two panels, each
presenting a different side of a
controversial subject
Variation: Forum

ie STATE. OF NEW Yoltis

Gurtir.4 von t si.t.

Review rase problem, identify
points to lie considered.

rucouralt, pupils to explore
problems, weigh and evaluate
each fact, suggest solutions.

Present problem to be solved.

Record quick, creative ideas
from group.

Screen and evaluate suggestions.

Summarize possible solutions.

Present topic and experterl out
comes.

Allow a specific amount of time
for buzzing.

Have a member of each group
report highlights of discussion.

Present topic for discussion.

Give each pupil a
contribute within
amount of time.

chance to
a given

Record contributions and sum-
marize after topic has been
adequately covered.

Allow each person or team to
present information regarding
pros and cons of the subject and
provide opportunity for answer-
ing arguments given by oppo-
nents.

Have class or committee judge
most convincing presentation.

Pcu Posys emit sr.

Identifying yar inns phases of
personal and social relationships

CofIS itleri np intimate situations,
personal fears. and problems in
an impersonal manner

Exposing quickly a variety of
ideas upon whirl: to base plans
arid decisions

Drawing implications following
a film or presentation

Identifying questions or ideas
to be answered by a resource
person or during a unit of study

Getting many points of view
quickly

Summarizing understanding of
topic by each pupil

Deliberating impersonally on a
controversial issue

Introducing authoritative in-
formation to the group
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TEACHING METHODS GUIDES FOR USING

Questions and Answers
Raising key questions in relation
to a specific subject and obtaining
answers

Symposium

Brief talks by a few persons, each
presenting a different phase of the
same general topic before the
group

Total Class Discussion
Mutual sharing of ideas in relation
to a common topic, frequently led
by teacher

COMMITTEE WORK: Two or
more pupils working together on
a section of or an entire problem

Allow questions and comments
from group following panel dis-
cussion.

Formulate clear, concise key
questions.

Introduce questions and allow
time for each to he thoroughly
considered.

Summarize periodically.

Have leader give overall view of
general topic and point out each
participant's contribution.

Limit each participant in time
and scope of content.

Have leader summarize and
open discussion to entire group.

Plan with pupils for obtaining
sufficient information or experi-
ences to deal with topic to be
discussed.

Create comfortable climate in

which each person feels free to
speak.

Orient group to topic and de-
sired outcomes.

Guide discussion, keep com-
ments relevant to topic being
discussed.

Summarize periodically.

Identify problem or project and
understand action to be taken
by individuals and by the entire

PURPOSES FOR USE
. _

Clarif!,.ing topics

Stimulating critical thinking

Evaluating learning

Obtaining information from a
resource person

Presenting various phases of a
topic to create a picture of the
whole

Giving accepted information in
some depth in a short time

Formulating generalizations

Establishing criteria

Exploring an idea

Organizing plans

Planning and evaluating group
progress cooperatively

Stimulating thinking

Completing an extensive project
with minimum time and effort

Pursuing phases of a project
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TEACIIISG NIETIIODS (;FIDES FOR USING PVIIPOSES FOR t SF:

DEMONSTRATION: Presentation
of a process given by teacher,
pupils, resource person, or com-
bination of these

DRAMATIZATION:
Sociodrama or Role Playing. Act-
ing out spontaneously various roles
within a real life situation

Skit. A prepared script, designed
as a play or a mock radio or tele-
vision broadcast, presented directly
by pupils or through use of pup-
pets or marionettes

Pantomime. Portrayal of situations
and character roles through ac-
tions without words

FIELD TRIP: A planned visit out-
side the regular classroom ar-
ranged by teacher, and/or pupils,
and/or parents

Determine points to he taught.

Plan procedures for presenta-
tion, time allocation.

Assemble equipment, supplies.
teaching aids.

Have pupils summarize ap-
proved procedures which were
demonstrated.

Plan the situation and define
roles to be played.

9 Select participants and orient
remaining pupils to observations
to be made.

Follow the action with discus-
sion.

Have pupils write or select a
script appropriate for current
class work.

Rehearse skit.

Prepare group for observations
to be made.

Follow the skit with total group
discussion.

Plan the situation.

Prepare group for observations
to be made.

Summarize learnings from the
dramatization.

Arrange place of trip and things
to be seen in relation to pur-
pose, time.

Introducing a cmicept or
skill

Setting standards for p1.11)11.:

Nvork

yalualing pupil's understand-
ing and progress

Viewing personal and family
problems objectively

Examining ways individuals
interact toward each other

Seeing the possibility of varied
solutions to a problem

Discovering personal feelings
and emotional responst's in situ-
ations

Emphasizing or clarifying a
class topic

Providing content which will
motivate farther investigation
of a topic

Portraying factors influencing
real life situations

Demonstrating techniques for
performing certain tasks

Showing feelings and actions in
relation to different situations

Providing firsthand information
and knowledge of service, prod-
uct, or facility



TEic [um; 1IE.1 lions

IN DI VI DU AL STU OY : A pupil
working by himself under teacher
supervision on teacher -made as-
signments, pupil initiated projects

INTERVIEW: Asking questions of
individuals or groups in relation
to information for current class-

ork or special project

LABORATORY WORK: Indiyid-
. ual or group activity involving the

application of generalizations and
principles in a realistic situation.
Emphasis on skills as well as cogni-
tive learning

LECTURE, TALK, OR SPEECH:
An oral or taped presentation by
teacher, pupil, or resource person

E ECONOMICS EDUCATIONSI LLARCS

Gt OES FOR USING

(lave pupils summarize learn-
ings.

Identify subject or project to he
initiated and plan for accom
!dishing it.

Permit pupil to work independ-
ently using a variety of re-

sources: give guidance as

needed.

Evaluate progress frequently.

Review with interviewee pur-
pose of visit and type .vo-

forniation desired.

Guide inter. iewee in giving
only most pertinent information.

Summarize highlights of inter.
view.

Explain nature of the project
and, with pupils, determine
goals of the activity.

Guide pupils in correct uses of
supplies and equipment, and
raise questions to help pupils
think through ways to improve
their use of resources.

Evaluate accomplishments and
determine improvements to be
made another time.

Present the topic and points to
note to class.

Use supporting devices and tech-
niques to hold interest and
emphasize points.

Summarize and solicit reactions
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PURPOSES FOR USE

Exploring special interests o`r

features ef a given project

Increasing skills in sonic areas
of ho:ne economics

Providing greater scope and
depth to an area of interest

Gaining firsthand facts and
background material on special
topics

Acquiring opinions of special-
ists in a field

flaying actual experience in a
realistic situation

Developing managerial ability
and ability to work with others

Applying generalizations and
principles

Reinforcing learning through
doing and seeing

Presenting new information and
ideas

Increasing understanding of a
subject by using knowledge and
experience of specialists



:16 THE UNIVERSITY OF THE STATE OF NEW YORK

TEACHING METHODS GUIDES FOR USING PURPOSES FOR USE

PROGRAMMED INSTRUCTION:
Material arranged in small-step
sequence to be pursued by pupil
at own rate of speed. Contains
built-in evaluation and positive re-
inforcement. May be programmed
textbook, machine program, visual
or sound medium

EAM TEACHING: Two or more
staff members cooperatively plan,
carry out, and evaluate a segment
of instructional program. May be
teachers from one subject area
or several

TELEVISION: Media method
which permits teaching or special
experiences to be relayed on closed
circuit. May be taped or live to
suit purpose

Have pupils record activities,
analyze results. and draw con-
clusions.

Select or prepare appropriate
material.

Determine whether use will be
in or out of class.

Combine with other methods.

Catalog and store as other
library or reference material.

Plan together in detail for all
aspects of the instruction.

Define specific responsibilities
according to competencies of
each team member.

Explore wad to involve pupil
most effectively.

Evaluate cooperatively.

Plan lesson and procedure thor-
oughly.

Be aware of special techniques,
strengths, and limitations of
television for presenting subject.

Select and wear appropriate
clothing, colors, makeup.

Use vpropriate visuals.

Evaluate lesson and procedure.

Comparing results from use of
various methods and equipment

Presenting factual information.
definitions. basic ideas essential
for all pupils

Releasing teaching time for
analysis, development, and inte-
gration of learnings

Permitting slower pupils to
progress at own rate

Affording additional stimula-
tion for brighter pupils

Broadening approach to par-
ticular subjects or parts of pro-
gram

Enhancing pupil learning

Sharing strengths and talents of
teaching staff

Utilizing teacher and pupil time
most effectively

Reaching large numbers of per-
sons

Demonstrating processes in
closeup way

Sharing special interest pre-
sentations with pupils in classes
other than home economics

Permitting pupils to see them-
selves, develop communications
skills

General Considerations in the Selection and Use of Methods

Decide types of learning desired, i.e., the development of manipulative skills,
the acquisition of information and knowledge, development of ability to be
self-directive. Use appropriate methods to bring about desired learnings.

Use methods and techniques with which one feels secure and capable. Gain
additional skill in use of others.
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Analyze space and facilities in relation to use of various methods. Adjust and
add to facilities within the department, and supplement the classroom situa-
tion with school and community facilities.

Identify capabilities of ,individual pupils. Plan teaching inethods and aids
which are within the performance and understanding level of each.

Combine two or more methods within one learning experience. A field trip
can involve total class discussion for orientation prior to trip and summary
at conclusion of trip, a talk by a specialist followed by question and answer
period during trip.

Allow for careful preparation by teacher and pupils. Using a case problem
requires teacher to study several cases and select or write one appropriate
for the situation. Pupils need to gather background information for consider-
ing solution to problem.

Emphasize opportunities for pupils to acquire social and coinmunication
In preparing for and conducting an interview, pupils learn to state questions
clearly and to carry on an effective conversation, as well as practice gracious-
ness and good grooming.

Encourage pupils to use human and material resources in obtaining back-
ground information and in solving problems as preparation for helping them
to be self-reliant in the future. In preparation for participation on a sym-
posium, a pupil uses library facilities, consults specialists.

Identify areas related to other disciplines. Plan for coordinated experiences
which give emphasis to learnings.

III. MATERIALS AND MEDIA

The traditional materials and media, a textbook and
chalkboard, can be supplemented today by a vast array
of teaching aids from complex electronic devices to
simple charts and models. Because perception is stimu-
lated through all of the senses, the teacher who
utilizes a variety of materials and media is more likely
to establish the conditions for maximum learning.

Although audio-visual media are the most com-
monly considered, the home economics situation is

also particularly suited to the development and exploi-
tation of the senses of touch, taste, and smell. The
actual feel of satin, of bread dough, of a child's
delicate skin, the smell of rancidity, of fresh paint,
or hyacinths all produce images and impressions that
communicate more vividly than words or visual
symbols.

The media and materials for such learnings are
embodied in the environment and in the everyday
teaching situation. Their value in the learning process
requires guidance and suggestion by the teacher. Is
the end of baking signalled by the smell? Is the
beauty of crystal perceived through touch? How can
danger be smelled, felt, or tasted?

Uses of Materials and Media

Materials and media perform a number of func-
tions. Books, magazines, and pamphlets support and
augment the teacher's knowledge and information and
provide basic text and reference material for pupils.

Displays, audio-visual aids, and other types of

media and materials through which perception is

enhanced serve specific functions. They can:

Concentrate interest and attention. Bright spots
of color, delicate displays, bursts of sound, or
drama serve to focus and hold attention.
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Illustrate the basic structure of an idea. A
quick glance at a poster or diagram, the first
bars of a song, the texture of a fabriceach
signals a broader concept.

Explain abstract ideas by relating them to
the concrete and known. Hearing rhythm,
feeling coarseness, seeing a film on human
interaction provide useful learning links for
grasping abstractions.

Bring separate ideas together into larger whole
concepts. The picture of a healthy individual.
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seeing a wellfurnished room, listening to a
child at play, all incorporate many scattered
single ideas.

Encourage expression. Preparing visuals, act-
ing out dramas, producing sounds or other
stimuli provide learning through the processes
of organizing ideas, envisioning results, and
carrying out plans.

Selection of Materials and Media

Guides for selection of audio-visual materials and
of textbooks and other printed matter should he
studied in related literature for each level of pupil
ability and for each area of learning.

Useful materials generally meet the following
criteria.

Contain authentic up-to-date content and give
true impressions

Provoke thinking

Are applicable to teaching in progress: appro
priate to interests, needs, and abilities of
pupils

Are easy to use, efficient in promoting learn-
ing

Are suitable from standpoint of cost, storage,
purpose, or desired outcome

IV. EVALUATION IN THE INSTRUCTIONAL
PROGRAM

Education aims at changed behavior. Evaluation is a
means of determining the extent to which behavior
has been modified in an instructional program. It
embraces all evidences of progress toward individual,
group, program, school, and societal objectives.
Teachers, pupils, and parents participate independently
and cooperatively in the evaluation process. Continu-
ing evaluation is essential to teaching and learning.

Uses of Evaluation

The use of good evaluative techniques helps pupils
obtain concrete evidence of their progress in relation
to their own abilities, other class members, expected
achievement, and, in some cases, nationwide norms.
It helps pupils recognize and retain learnings and
become interested in further study. It increases their
skill in assessing situations and reaching sound deci-
sions in relation to everyday living.

Through evaluative techniques, the teacher is able
to judge the quality of instruction, see where changes
are needed to stimulate improved learning. and esti
mate pupil potential and progress. Evaluation can be
used productively throughout the teaching-learning
process.

Before instruction. Use tests and measures to
determine

gaps or strengths in knowledge
misconceptions, fallacies in thinking
level of aesthetic appreciation
missing skills for performing specific tasks

During instruction. Stimulate learning and assess
progress toward objectives with devices which
indicate

degree to which learning is taking place
need for additional class or home learning
experiences for entire group or individual
pupils
changes in attitudes, values, interests,
beliefs
effectiveness of teaching techniques

Following instruction. Determine amount and
quality of learning with instruments which show

amount of factual knowledge retained
comprehension of material presented
ability to apply knowledge to a variety of
situations
ability to analyze material and see rela-
tionships

Types of Evaluation Techniques

No single measurement can be used to form the
basis of sound pupil and teacher judgment, and each
analysis should be open to revision and change. Evalu-
ation techniques should be selected for a specific pur-
pose and interpreted in light of that purpose. Although
devices may not always measure consistently and uni-
formly what they are designed to measure, information
revealed is often more accurate than subjective teacher
judgment. Frequently instruments can be revised to
provide more reliable and accurate information.

For purposes of grading or marking. Various evalu-
ation devices are useful in collecting quantifiable evi-
dence for grades.

TESTS OF UNDERSTANDING: short answer,
essay, alternative, multiple choice, matching,
ranking
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TESTS OF MANIPULATIVE ABILITIES AND
SKILLS: observation guides, rating scales. score
cards, progress charts
REPORTS: field trips, interviews, individual
study projects, written or oral learning analyses

For evidence of student growth but not for grades.
Certain devices are especially helpful to teachers and
pupils, but should not form basis for grades.

STUDENT-RENDERED MATERIALS: diaries,
logs, questionnaires, scrapbooks, checklists, per-
sonal rating scales, sociometric measures
TEACHER-RENDERED MATERIALS: progress
charts, anecdotal records
PARENT-SUPPLIED INFORMATION: reports
of home participation, evidence of growth

Guides for Using Evaluation Techniques

Maximum value from any evaluation method can
be obtained through careful planning. The following
points should be given consideration:

Select or develop device to satisfy specific
objectives or purpose.

Assemble supplies, materials, and equipment
needed to implement the evaluation.

Orient pupils to purposes of the evaluation, to
the particular technique being used, to method
of marking and scoring.

Analyze and return results as quickly as pos-
sible, recognizing that informing pupils
promptly of their correct responses and of
errors aids learning.

Draw implications for further action by the
teacher and by the learner.

Analyze data furnished by the evaluation tech-
nique, to determine the quality of instruments
or methods in terms of reliability and results.

Revise instruments and techniques as needed.

Reporting Pupil Progress

Local school policy will determine form, nature,
time interval, and method of reporting pupil progress.
Guides to help teachers in rating pupils are:

Make a clear distinction between assessment of
pupil's progress in skills and understandings
and assessment of personality characteristics
or social development.
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Base marks or grades on frequent evaluation
and on objective evidence of several types.

involve pupils in the evaluation plan for
greater acceptance and understanding of marks
and ratings.

Use evaluation to encourage each pupil to
reach his maximum level of achievement.

V. THE PROCESS OF TEACHING TOWARD A
GENERALIZATION

Organizing a learning situation usually consists of
planning three phases:

1. Orientation and motivation. Relating the topic
to previous learnings, orienting pupils to experi-
ences to come, familiarizing the teacher with
level of learning and interest of pupils in the
topic are all part of this phase. Stimulating inter-
est and curiosity is fundamental.

2. Development of essential learnings. During this
phase, a variety of learning experiences develop
each aspect of the subject to be explored. A
command of content, skills, and ideas should
emerge through the experienced guidance of the
teacher.

3. Summarization, application, and arriving at gen-
eralizations. Generalizations emerge spontane-
ously through each phase, but specific clarifica-
tion and reinforcement are important before
leaving a topic. Integrating learnings into useful
whole ideas implies summary and practice in
application. Motivation for further exploration
of the topic is also desirable.

At each level of development, the teaching plan
should consciously allow for stimulating further inter-
est in the topic, for encouraging creative thinking and
expression, and for opening content to exciting critical
analysis. It should afford the teacher a secure struc-
ture within which to work and, consequently, free her
for a flexible, imaginative approach to each day's
teaching.

An illustration of teaching toward a generalization
using the above three phases of planning is based on
the following excerpt from the course, Home Eco-
nomics Grade 8. The learning experiences are illustra-
tive only; additional ones might be needed to provide
sufficient background for pupils to arrive at a general.
ization. This example is a teaching plan which may
extend over several days. Provision should be made
for pupils to arrive at supporting generalizations
at the most appropriate time.
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(Excerpt from Home Economics Grade 8)
CONCEPT: CLOTHING AND THE TEEN-AGER
Subconcept: Clothing Construction

"Generalization 3: Good work habits, skill in following
directions and in using a sequence in construction con-
tribute to efficiency and satisfaction in sewing.

Essential Learnings: Efficiency and satisfaction in
sewing

Kinds of work habits promoting efficiency and
satisfaction

Organized work area, organized equipment
and tools, good posture, clean hands and
work surfaces, organized work plan, storage
for supplies, storage for project under con-
struction

Kinds of information needed for following
directions

Interpretation of terminology related to
fabric, such as selvage, grain line, bias

of pattern envelope, guideInterpretation
sheet, pieces

... Steps in constructing a garment
Fitting and adjusting the pattern, laying
pattern on cloth, cutting out garment, trans-
ferring pattern markings, putting pieces
together in sequence, fitting"

Arriving at a generalization means reaching the con-
clusion that two or more significant ideas are related.
Teaching toward a generalization, therefore, basically
involves helping pupils to:

Understand, know, or experience aspects of each
significant idea in essential learnings.

See, discover, and assimilate the relationship
between these significant ideas.

The following example illustrates the process of
teaching toward a generalization.

Analyzing the Generalization

Generalization: GOOD WORK HABITS, skill in
FOLLOWING DIRECTIONS and in USING A
SEQUENCE IN CONSTRUCTION contribute to
EFFICIENCY and SATISFACTION in sewing.
To arrive at this generalization involves learnings

which establish the meaning of each of the five sig-
nificant ideas: What is meant by (1) good work
habits, (2) skill in following directions, (3) sequence
in construction, (4) efficiency in sewing, (5) satisfac-

tion in sewing? These ideas will he understood and
assimilated at the learner's own comprehension and
abilitv level. Learning experiences must clearly reveal
relationships which exist between the first three ideas
above and the last two ideas, in order to conclude with
the meaningful and transferable generalization

GOOD WORK HABITS 4- FOLLOWING DIREC-
TIONS + USING A SEQUENCE IN CONSTRUC-
TION contribute t; EFFICIENCY AND SATISFAC-
TION IN SEWING

Organizing Learning Experiences

Relation to previous learnings: Selection of sew-
ing project, fabric, and equipment

Have pupils show pattern, fabric, and equip-
ment for construction project and explain
criteria for selection of each

Orientation to present essential learnings: ef-
ficiency and satisfaction in sewing

Invite a pupil from a senior high school course
to model a garment she has constructed and
to point out work habits and sewing tech-
niques used which resulted in the attractive,
well-constructed garment.

Development of essential learnings: kinds of work
habits promoting efficiency and satisfaction;
kinds of information needed for following direc-
tions; steps in constructing a garment

Use a film, such as "Safe Living with Every
Day Tools" from Coronet or filmstrip
"A Filmstrip for Beginners" available through
local Singer Sewing Centers, to show desir-
able work habits in sewing. As pupils sum-
marize kinds of habits illustrated in film or
filmstrip, list them on chalkboard. Have a
class committee develop a rating scale from
the list for use by individual pupils in check-
ing own work habits.
Distribute duplicated list of terms related to
fabric and construction processes. Clarify
terms by using samples of fabrics and con-
struction processes.
Use an opaque projector to show and explain
how to read the pattern envelope and guide
sheet. Have each pupil study own pattern
envelope and guide sheet and mark portions
applicable to individual project.
Use enlarged illustrations (made of Bristol
board) of pattern pieces to interpret markings
and to show how to join pieces of the garment.
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Have pupils locate markings on own patterns.
List on chalkboard the sequential steps mak-
ing the garment. Transfer this list to a bulletin
hoard in the form of a progress chart to be
used by pupils for indicating individual

progress. Demonstrate sewing processes to
class and to small groups as a followup. Post
demonstration samples with directions on
bulletin board or place in manila folders for
use by individual pupils.

Arriving at Supporting and Major Generalizations

Analyze rating scales which pupils have used in relation to their work habits
to identify good ones and those in need of improvement. Have pupils answer such
questions as the following in relation to work habits:

Questions Possible Answers

(In relation to posture)

How did you feel the period you stood up and leaned
over the table to sew on your hem?
What should you remember in relation to posture
when sewing which will help you in the future?

My back ached.

Good posture while sewing is important to comfort and
health of the individual. (Supporting generalization)

(In relation to storage of supplies and equipment)

In what ways were well-organized equipment and
supplies helpful?
What general suggestion for storing equipment would
be helpful to anyone who sews?

I didn't need to spend time hunting for them.

Storing sewing supplies and equipment in a definite
place saves time. (Supporting generalization)

(In relation to storage of garment under construction)

What effect did proper storage of garment throughout
construction have on your use of time?
What statement could you make about storing gar-
ments during construction which will be helpful as
you make other garments?

I didn't need to spend so much time pressing.

The proper storage of a garment during construction
lessens the time required for p-essing. (Supporting
generalization)

With pupils, develop a list of criteria for evaluating completed garment; have
list duplicated for use by individual pupils, the group, and the teacher. Have each
pupil model her garment as the group evaluates it. Raise such questions regarding
following directions in construction as:

(In relation to following directions)

Why does the point of the dart pucker?
What rule about stitching darts will help you make a
better looking one in the future?

I didn't follow directions in stitching it.
Stitching a dart from the wide end to the point will
avoid puckering. (Supporting generalization)

(In relation to interpreting guide sheet)

Why is there a seam in the back of your garment when
none was indicated on your pattern?
What guideline will help you to avoid this
another time?

I didn't lay the pattern on the fold, as the guide sheet
suggested.

mistake Following directions on the pattern layout diagram
contributes to a satisfactory garment. (Supporting
generalization)

5311
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Raise a question for group discussion which will help pupils arrive at
major generalization in relation to (ssential learnings which have been studied:

Questions

From your experiences with this construction project,
what factors do you think contribute to efficiency in
sewing and to the satisfactions you gain from making
a garment?

Will vou make a statement to show the relationship of
these factors to efficiency and satisfaction in sewing?

Possible .4nstcers.

ti,

Using good work habits. Following directions in pat-
tern layout and construction techniques.
Putting the garment together in logical steps.

Good work habits. skill in following directions and in
using a sequence in construction contribute to ef-
ficiency and satisfaction. (Major generalization)
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HOME AND COMMUNITY EXPERIENCES

Behavioral outcomes in home economicsmust neces-
sarily be brought about through a variety of experi-
ences in the home and community, as well as in the
school. In developing plans to teach toward each
generalization, experiences are identified through
which the desired learnings may be achieved. Some
experiences are provided in the school, others are
available in the home and community. Teacher and
pupils should explore together situations which offer
the most effective learning opportunities.

Pupils, family members, and others involved will
recognize values in home and community experiences
when they see reasons for them. It should be under-
stood that the opportunities to carry out particular
experiences are not available to every pupil, and,
therefore, alternate types roust be discovered.

Home and community experiences will vary with
the course content and grade level. They will be
encouraged where needed to extend opportunities for
development of skills and abilities and for application
of knowledge. Through these activities, carried on at
home or in the community, pupils can discover how
well they are able to apply classroom learnings to real-
life situations.

I. GUIDES FOR DEVELOPING HOME AND
COMMUNITY EXPERIENCES

Certain considerations are useful to keep in mind
when developing home and community experiences.
Among these are:

Help pupils recognize the opportunities for
broadening learning through home and corn-
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munitY experiences. Stimulate each pupil to
suggest extended activities that would he of
greatest usefulness to the individual.

Seek assistance and cooperation of parents.
Help them understand the aims. procedures.
value, and potentiality of the home economics
program and how home and community ex-
periences function as a part of it. This can be
done through home visits, informal meetings.
and visits of parents to school to participate
in planning or evaluating experiences or to
see results of the pupil's activity.

ft Be familiar with home situations of pupils in
order to help guide the selection of home and
community experiences. Home visits are the
most direct and accurate way to obtain this
information, but some insight can be gained
by encouraging parents to visit the school
or participate in class activities, such as serv-
ing on a panel or demonstrating some talent.
Other sources of information are school rec-
ords, talks with school personnel, and day-to-
day observation of the pupil.

Avoid referring to a definite type and num-
ber of experiences and a fixed amount of time
to be spent on them. These are variables and

CLASSIWOM LEARNING

depend on working habits. interests and abili-
ties of the pupil. the amount of family co-
operation, and the nature and complexity of
the experience. The quality of each experience
and its value to the pupil is more important
than the number and length of experiences.

Utilize school and community situations for
pupils who do not have home facilities
available. Use the home economics depart-
ment for selecting and caring for equipment
and furnishings. Future Homemakers of
America organization for preparing a budget,
kindergarten room or school bus ride for
observing the growth and behavior of children,
art department for designing and making stage
settings and costumes, office intercom for
delivering a short consumer information
series, part-time job for using good grooming
practices, store window for exhibit showing
good nutrition practices.

The following is an example of how outside experi-
ences can be planned to supplement classroom learn-
ings in a particular area of study.
Reference: Grade 8, Concept I-B, Generalization 1: Es-

sential LearningGrowth and Behavior
Patterns of Children

110ME AND COMMUNITY EXPERIENCES
List on chalkboard types of growth important to
children of this age. Discuss characteristics of
each type, basing information on background
reading.

Show film or filmstrip of children participating
in some activity. Analyze the behavior by identi-
fying some of the characteristics of behavior
and factors that influence them.

Observe 2- to 6-yearold children at home or in
neighborhood for differences in size, interests,
behavior of children of the same age.

Choose a particular chila in the 2- to 6-year range
and observe behavior over a period of time.

Interview parents of children 2
about differences they recognize
behavior of their children.

to 6 years old
in growth and

Participate in activities which involve children,
work at a playground, teach or assist with chil-
dren's classes in a church or community center.

II. ILLUSTRATIONS OF HOME AND
COMMUNITY EXPERIENCES

Suggested experiences relating to the concepts in grades
7 and 8 are given here as illustrative of the variety of
possibilities which will become evident as each course
is developed.

Home Economics Grade 7

Talk with parents and study family photo-
graphs to discover features inherited.

Plan use of money received from family, from
gifts, or earned.



THE UNIVF11qTY OF THE STATE OF NEW YORK

Determine with parents or guardian specific
responsibilities to be assumed in the home and
the best time to carry them out.

Take an active part in some connaunitv
activity.

Prepare all or parts of some meals for the
family.

Do a part of the grocery shopping for the
family over a period of time.

Identify and practice good shopping manners.

Prepare attractive settings for family meals.

Assume cleanup activities after meals at home.

Work on the improvement of one or two poor
dietary habits.

Practice table manners when eating at home,
in restaurants, in the school lunchroom.

Home Economics Grade 8

Observe ways children of different ages con-,
tribute to the family group.

Help in the kindergarten before or after school
or during free time.

Correct some safety hazards to children in the
home or neighborhood.

Spend some time each day playing with small
children.

Work on the improvement of several personal
grooming habits.

Take responsibility for mending, pressing, and
washing some of own clothing.

Shop for own underclothes, blouses, and socks,
using good buymatiship practices.

Equip a sewing box for own use at home.

Make an article using similar construction
processes to those used in school.

Examples of the type of experiences which may
extend and reinforce classroom !earnings for particu
lar pupils in Home Economics 1, 2, and 3 are described
in the following illustrations. Each extended experience
is shown in relation to the area of study and the class-
room learning with which it is associated.

Home Economies 1 Personal and Child Develop-
ment

Classroom learning. Concept II-A. Generalization I.
Essential LearningEstablishing an Attractive
Home Environment

Extended experience. MAKING 7.1Y HOME. MORE
ATTRACTIVE: Confer with parents to determine
a room or an area in the home which may be made
more attractive. Study magazine pictures. read
books, visit stores and art gallery exhibits for
ideas. Adapt ideas to a plan for improving an area
of the home. Decide with parents what can be done
and bow to accomplish it. Solicit help of family
members. Organize and help guide the activities.

Classroom learning. Concept II-A. Generalization 6.
Essential LearningCommunity as an Extension
of the Home

Extended experience. USING COMMUNITY REC-
REATIONAL FACILITIES FOR CHILDREN:
Study own home in relation to available play and
learning facilities for younger brothers and sisters.
Analyze results to find needs not being adequately
met, such as lack of outside play space for small
children or insufficient reading material. Investigate
available community resources for meeting these
needs. Make note of time service is available,
regulations, required permission. any costs involved.
Plan with parents for possible use by younger
brothers and sisters and neighborhood children of
some of the community facilities, for example, a
supervised public play area or the public library
for books, magazines, and newspapers.

Classroom learning. Concept I-B, Generalization 1,
Essential LearningPeer Relationships
Extended experience. IMPROVING RELATION.
SHIPS WITH OTHERS: Select one or two aspects
of own personality which tend to make for poor
relationships with others. Observe some acquaint-
ances and study descriptions of people in fiction and
biography who possess qualities which help them
get along well with others. Note clues for own
action, and make a plan for improving self. Analyze
critically from time to time improvements in rela-
tionships with others.

Home Economics 2Personal and Family Man-
agement

Classroom learning. Concept II-B, Generalization 2,
Essential LearningLocation and Organization of
Home Storage Space
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vt,nde.. experience STORING PERSONAL RE-
. ONGI S IN TrE HOME: Select problems

-torae personal articles in the home.
,ther on effr, tive storage by reading hooks

stunning pHures. visiting homes
it, featcrir:g vari(,:.:s methods of storage.

Expert!inc!,:lt with different ideas for storage. loca-
tion. and storage aids to discover those suitable to
help meet indiividual problems. Evaluate reorganized
storage pl.an ,,veT a period of time. and make adjust-
ments as -needed-

Classroom: learning. Concept II-D. Generalization 3.
Essential -1,eaJnirvgManagement in Planning. Pre-
paring, 1 Serving Meals

Extended ,-.rperierice. EFFICIENT USE OF THE
RANGE: Identify a part of the home kitchen range
which is not being used effectively, such as timer.
broiler, oven. Obtain information on the operation
and care of the particular range by reading instruc-
tion booklet, talking with home service representa-
tive, and observing neighbor who has a similar type
range. Compile a list of ways the part of the range
might be used. Try out as many uses as possible
to justify this part of the range and to gain confi-
dence in its use.
Classroom learning. Concept II-C, Generalization 2,
Essential LearningResources for Effective Main-
tenance of the Home
Extended experience. USING COMMUNITY COIN-
OPERATED LAUNDRY FACILITIES: Investigate
various coin-operated laundries available in the
community for doing family laundry. Compare cost
and time required for washing and drying, spot and
stain removal conveniences, hours attendant is on
duty, and other services available. Consider the
facility location in relation to distance from home
and opportunity to dovetail other activities. Decide
which establishment would be best for family use.

Home Economics 3Personal and Family Rela-
tionships

Classroom learning. Concept II-A, Generalization 2,
Essential LearningFamily Patterns in Other Cul-
tures
Extended experience. UNDERSTANDING MY
FAMILY'S CULTURAL HERITAGE: Develop a
guide sheet to use with parents, grandparents, and
possible other relatives to study ancestral back-
ground, customs, and traditions of countries of their
birth. Consult other people who have lived in or
visited the country. Read books and magazines,

listen to travelogue programs. and look at pictures
to gain additional information about customs of
people in these countries. Share this information by
preparing a s hool or community- exhibit for Unit,,l
Nat. ,ns Week. gi% ing a report at an FHA meeting.
or explaining in class some of the interesting facts
about the peoples of these countries.

Classroom learning. Concept II-E. Generalization 1.
Essential LearningCare of Infants

Extended experience. FEEDING AND DRESSING
BABIES: Observe a mother feeding and dressing a
baby. Consider with her problems involved in these
two activities and possible ways to handle them.
Do some research on the care of babies by reading
books and government bulletins and visiting clinics
and hospitals to see (-are given to babies. Practice
feeding and clothing a baby under the mother's
supervision. Have mother of the baby evaluate
procedures used. Assume rare of an infant for a
period of time.

Classroom learning. Concept III-E, Generalization 3.
Essential LearningMaking a Sport Garment for
Self or Other Family Member

Extended experience. CONSTRUCTING A SKIRT
AND TAILORED JACKET FOR THE SENIOR
TRIP: Analyze uses for such an outfit during and
after the trip. Investigate fabrics and patterns which
will be appropriate for the way in which the gar-
ments will be used. Decide on pattern and fabric in
relation to sewing competence, mcnev available,
learnings involved. Develop step-by-step plan for
the making of the garment. Construct the skirt and
jacket, consulting teacher as necessary. Wear gar-
ments on trip. Evaluate wisdom of choice of fabric
and pattern and quality of construction.

III. RECORDING AND EVALUATING HOME AND
COMMUNITY EXPERIENCES

Records relating to home and community experiences
should be brief but purposeful and contain only
essential information. They may be developed by the
teacher or the teacher and pupils working together.
Pupils need a simple and flexible form to guide them
in planning and evaluating each experience. Such a
form promotes organized thinking and encourages
clear, positive evaluation. Teachers use records to
check pupil growth and progress and to discover future
needs of pupils.

Individual pupil reports are often developed in two
parts.
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1. Planning the experience: brief description of
experience: rea,on for selection: activities
to be umlertaken: sequence of work: informa-
tho, and as,istance needed: po,:sible -ources
of help.

2. Ey aluating the experience: resources- used:
adjustments made in plan; learning,
achieved: areas needing improyement: values
to self, family-. and community.

Evaluation Is an integral part of the tidal experi-
ence and enables the individual to become aware of
his own progress and accomplishment. It needs to be
well thought out. consistent with family patterns of
living. realistic in terms of pupil abilities. and co-
operatiy ely carried out by the pupil, teacher, and

other, inyolve in the experience. Pupils interesi and
ereatiYeness influence way- evaluation may be done.

series of poster, or snap-hot, showing before and
after pictures. a skit illu,trating a-poets of the experi-
ence. an oral report with something to a written
report entitled -*The Most Successful Part of fly
Experience." are tvpieal methods of evaluation.

Cumulative records help insure va.iation in kind,
of activities undertaken and areas ..f home economic,
coy ered. They may he maintained cooperatively by

and pupil. This type of report provides data
regarding the interpersonal relationships. competencies
and experiences of a pupil for other teachers arid
potential employers. Cumulativt records are useful not
only while the pupil is enrolled in school but also for
a period of time after he leaves school.
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FUTURE HOMEMAKERS OF AMERICA

A chapter of Future Homemakers of America at the
secondary level is essential in a well-planned home eco-
nomics education program. Class activities supple.
mented by FHA experiences result in enriched and
extended learnings in personal and family living.

Future Flomemakers of America is an organization
for youth studying home economics. Any pupil
enrolled in a high school, public or private, who is
taking or has taken a home economics course in junior
or senior high school and who has an interest and
desire to help improve personal, family, and com-
munity living may become a member. The national
organization is composed of chartered State associa-
tions and certificated local chapters. At local, State,
and national levels, the organization operates within

the framework of the secondary school. A home eco-
nomics teacher is the FHA chapter adviser. A member
of the State home economics staff is the State adviser.
At the national level, FHA is sponsored by the Home
Economics Branch of the Office of Education, U. S.
Department of Health, Education and Welfare, and
the American Home Economics Association.

I. GOAL AND PURPOSES

The overall goal of Future Homemakers of America
is to help individuals improve personal, family, and
community living, now and in the future. Eight stated
purposes contribute to specific parts of the overall
goal and give direction to local and national programs.
The FHA purposes are:

0t- 3
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1. To promote a _ rotting appreciation of the jo:+s
and satisfactions of homemaking

2. To emphasize the importance of worthy home
membership
"lo encour.r lernoc ra,.. in horn, awl ,,ainun-
ity life

I. To wok for good home and famil life for all
5. T., pr,mote international gog.,1%% ill
(). To foster the development of creative leadership

in Inline and communitx life
. To pros ide wholesome nub, idual and _roue

recreation
8. To further interest in home economic.s

II. PROGRAM OF WORK

A national program of work is developed cooperatively
by youth and adults. Objectives are determined accord-
ing to current concerns of vouth and society. The
program of work serves as resource material for State
associations and local chapters. Suggested objective.
projects. and activities may he adapted to State and
local situations. Choices within chapters depend upon
ages and interests of members. time available for
program participation. and correlation with experi-
ences of home economics classes. Any of the chapter
experiences may he adapted for individual home ex-
periences and independent development. Chapter
activities are evaluated at various times and under
various circumstances in relation to achievement of
goals, benefits to chapter and individual members,
and effectiveness of procedure.'

RELATIONSHIP TO THE HOME ECONOMICS
PROGRAM

the f uture lbonernaker, of Aincrica or..lani...ation.
an integral part of home onomics edu ation. pro-
\ ides a framework in h outh-planned and \ Lith-

ti tell pc! 1,10 can exte.nd and tIii
11110.111i I in iidire 1.,1
1:111 chapters follow through on family-central proj-
ects sue h Zi!.. forum- o,rring topi..s that concern teen-
agers: rvi zrational ac tixities of FHA emphasize the.
rewarding 11,e of leisure time and build constructixe
recreational habit- for lifetime use: program- oil

career- stress wage-earning opportunities in burnt'
economics- related occupations.

ell-planned 1:11A activities pro% ide a realistic
setting for learning. For example. decision-making
and management skills can I developed Through
member-planned and conducted programs and through
organization of work assignments. Good citizenship
is fostered through community service arid neighbor-
hood improvement projects which frequently involve
cooperation with other organizations. International
understanding can be promoted through chapter spon-
sorship of student exchanges and through participation
in cross-cultural welfare efforts.

The home economics department pro% ides facilities
for meeting's and workshops. Home economics teachers
iurnish guidance and practical aid in helping mem-
bers plan activities and programs which will contribute
to the achievement of the goals of home economics
education.

REFERENCES AND MATERIALS

Available from : State Education Department, Bureau of lionie Economics
Education, Albany, New York 12224

Chapter calendar
Enriching homemaking education through Future Homemakers of America

How to organize a chapter of Future Homemakers of America
State Newsletter, Future Homemakers of America

Available from: Future Homemakers of America, U. S. Department of Health,
Education and Welfare, Office of Education, Washington, D.C. 20202

A guide for helping students evaluate their own growth
A guide to help you grow as a future homemaker of America
Chapter handbook

Cooperative and competitive activities in home economics education

FHA in focus
Official guide

Teen times
When you work with others
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PART III

Courses of Study
Grades 742

INTRODUCTION TO COURSES OF STUDY

PART III includes detailed courses of study for grades
7-12. When taught as outlined, each course in grades
9-12 qualifies for Regents credit, and a local plan
need not be submitted for approval,

I. CONCEPT APPROACH TO CURRICULUM

Rapid expansion of knowledge, increasing demands in
school upon a pupil's time, and need for including only
significant learnings are some factors that encouraged
the concept approach to curriculum development. This
approach provides a way to clarify and pinpoint course
content, helps focus on the most important areas of
study, and affords opportunity for depth of learning
with minimum duplication of subject matter.

Concepts as used in the courses of study are central
ideas or organizing elements which integrate classes.
groups. or categories of learnings having certain quali-
ties in common. Each concept can be developed
through educational experience, is useful in stimulating
search for meaning, is directive and cumulative. Each
course is organized into broad concepts which are
reduced to more specific subconcepts to further define
and limit the area of study.

The concept approach involves helping pupils see
relationships about which they can make generaliza-
tions. As used in the courses of study, generalizations
are complete thoughts that express underlying truth,
have an element of universality, and usually imply
cause and effect. Several broad generalizations are
given for each subconcept in the courses of study.
Specific or supporting generalizations will be formu-
lated by pupils and teachers as essential !earnings are
considered. Criteria for generalizations are that they
be based on objective data, experience, or theory
accepted by specialists in the field, use terms that have
clear and precise meanings, can be developed through
experiences. are important tasks of the school, have
utility in today's culture, and help pupils gain insights
in dealing with new situations. Generalizations com-
monly used are: statement of principle; cause and ef-
feet; summarization of related facts; statement of value.

H. GUIDES FOR USING COURSES OF STUDY

The format used for presentation of each course of
study includes an overview. concepts, subconcepts.
allocation of time, behavioral outcomes, generaliza-
tions. essential learninp, and references. When plan-
ning learning experiences to develop daily teaching
plans, Part IL, 'The Teaching- Learning EnNironment."
should be consulted. Suggestions for use follow:

I. Overview. This should he studied for each course
when determining offerings appropriate for local
district groups. Teachers, administrators. and
guidance personnel will find the overview help-
ful in developing course descriptions for inter-
pretative purposes.

2. Time allocation. Percentage of time to be spent
on each subconcept should be tralateil in terms
of available weeks for instruction during the
semester or year.

3. Concepts and .subconcepts. The order in Which
the two concepts at each level in grades 7 and
are taught may be reversed to utilize staff and
facilities effectively. Concepts it: all courses in
irides 9-12 should be taught in the order out-
lined. In some instances, the order of subconcepts
may be changed.

4. Behavioral outcomes. These should be used for
evaluating effectiveness of teaching and learning.

5. Generalizations. Teachers may present a general-
ization and point out illustrations and applica-
tions or let the generalization emerge as a natural
consequence of learning experiences.

6. Essential Learnings. Each learning should be
covered; detail of learnings will need to be
expanded in many instances. Listings are often
suggestive rather than exhaustive.

7. References. Each suggested reference should he
reviewed in relation to its usefulness with a
particular topic and groups. Teachers should
keep the reference list current.
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Generalization 3: Good work habits, skill in follow-
ing directions and in using a sequence in construction
contribute to efficiency and satisfaction in sewing.

Essential Learning: Efficiency and satisfaction in
sewing

Kinds of work habit; promoting efficiency and
satisfaction

Organized work plan, work area, organized
equipment and tools; good posture; clean
hands and work surfaces; storage for sup-
plies and for project under construction

Kinds of information needed for following
directions

Interpretation of terminology related to
fabric, such as selvage, grain line, bias;
interpretation of pattern envelope, guide
sheet, pieces

... Steps in constructing a garment
Fitting and adjusting pattern, laying pattern
on cloth, cutting out garment. transferring
pattern markings. putting pieces together in
sequence, fitting

Generalization 4: Evaluation of the completed gar.
:tient u.ms the basis for future improvement in sew-
ing.

Essential Learning: Evaluation of garment

Personal factors in evaluation
Pleasure derived in wearing garment, feeling
of accomplishment, motivation for future
sewing

. . . Features in garment to evaluate
Overall appearance, fit, appropriateness for
occasion, construction details

HOME ECONOMICS GRADE 8

REFERENCE GUIDE

FiEFERENCES

CONCEPT I CONCEPT II

A B C A B C

Ahern
i Ch. 1 Ch. 5

Barclay & Champion Ch. 20 Ch. 20 Chs. 3,6 Ch. 5 Chs. 7,8

Clayton Ch. 3 Ch. 4 Ch. 4 Ch. 6 Ch. 7 Ch. 8

Greer & Gibbs Ch. 16 Ch. 17

Jones & Burnham Unit 3 Unit 7 Unit 7 Unit 2 Units 2,15 Units 13,14

McDermott & Nicholas (1) Ch. 1 Ch. 3 Ch. 10 Chs. 8,9

Miller Pp. 7-155
Pp. 157 -
203

Smart & Smart Ch. 4
Chs. 10,

12,13 Chs. 3,5

Wallace & McCullar Ch. 14 Ch. 14 Chs. 15-17 Chs. 6,8 Ch. 7 Ch. 9
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HOME ECONOMICS 1PERSONAL AND CHILD DEVELOPMENT (1 unit)

OVERVIEW

This first course in the basic sequence is planned for
pupils in grades 9 or 10. It utilizes a general approach
to child growth and development as the means of
enriching the adolescent's own understanding of self
and others. Aspects of housing, food, and clothing are
explored as they relate specifically to growth. health,
personal behavior, and self-realization.

The concepts and subconcepts for this course are
organized as follows:

CONCEPT IGROWTH AND BEHAVIOR OF
CHILDREN

The Child from 6 to 12

Adolescents, Peers, and Parents

CONCEPT IIENVIRONMENTS FOR GROW-
ING

Home and Community Surroundings for
Growth

Food for Health and Development

Clothing and Individual Growth

CONCEPT I is planned to build upon whatever
background of understanding the pupils bring in the
area of child growth and development. Its emphasis
is on children 6 to 12 years and on adolescents, their
parents, and friends. Typical and unique growth pat-
terns, emotional maturing, relationships with parents,
with siblings and other children, and with peers of
both sexes receive attention.

The interdependence of child growth and develop-
ment with family housing and the community, foods,
and clothing is explored in CONCEPT II. Opportuni-
ties for selfexpression and personal development
through housing, foods, and clothing are considered,
as well as the contributions these three facets of living
make to growth of the child and adolescent.

CONCEPT IGROWTH AND BEHAVIOR OF
CHILDREN

Subconcepts: Time Allocation:
(percent)

A. The Child from 6 to 12 _____ 20

B. Adolescents, Peers, and
Parents 20

Percent of total time 40

t-

A. THE CHILD FROM 6 TO 12

Behavioral Outcomes:

Is aware of growth and development charac-
teristics of children

Reflects upon factors contributing to compati.
ble relationships with children from 6 to 12

Begins to acquire insight into developmental
pattern of own growth and behavior

Generalization 1: Know ledge of ways children grow
and develop leads to understand self and others better.

Essential Learning: Growth of children 6 to 12

... Characteristics of children 6 to 8
Desire to confide experiences to parents and
older siblings; eagerness to learn and succeed
in school; increasing selfreliance; deter-
mination and dedication to tasks; beginning
of self-identity; acceptance of outside au.
thority; development of large muscle coordi-
nation with less development of eye and hand
muscles; need for unconditional love, under.
standing, encouragement, permission to fail
at many things as own capabilities are
explored

. Characteristics of children 9 to 12
Growing independence, adherence to peer
group, expression of criticism of parents,
reaching for independence, clinging to de-
pendence, insolence, secretive, irritating
habits, sloppy in dress and personal habits,
rejecting but curious toward opposite sex,
contemptuous of younger brothers and sisters

Ways children of same age vary
Physical: type and development of features,
amount of physical dexterity
Mental: ability to get along with others,
desire to be with others
Emotional: type of reactions to situations,
'-pe of disposition

Generalization 2: In the play and recr.iatirin of the
older child, interests increase, abilities change, and
group participation becomes more structured.

Essential Learning: Contribution of recreation to
development
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Results of children's participation in play and
recreation

Extension of physical skills: increased muscle
coordination, grace. strength
Refinement of social skills: sharing, taking
turns, cooperating, respecting belongings of
others, increasing ability to converse intel-
ligently about various types of recreation,
extending recreational interests

Types of play and recreation suitable for older
children

Individual: puzzles, reading. swimming
Group: team type of sports, clubs, games

Generalization 3: Awareness of situations likely to
produce accidents is essential if one is to minimize
these hazards.

Essential Learning: Dealing with accident hazards

Reasons for particular hazards
Child's inexperience: his growing independ-
ence and the desire to do things by himself:
his urge to be active, to explore and to
investigate, to taste, feel. and look at every-
thing. and as he becomes more competent,
to stunt and to take chances

Typical hazards for children 6 to 12
Traffic and street crossings, construction and
excavation sites, fire hazards, equipment in
motion, boxes that lock, guns and ammuni-
tion, marshes and water holes, trees and
places to climb

Ways children learn to recognize and deal with
dangers

Having danger spots in experiences pointed
out, accepting adult guidance and discipline,
sharpening observation, understanding rea-
sons for precautions, respecting laws and
regulations

Generalization 4: Younger children learn and grow
through associations with older children whom they
admire and try to imitate.

Essential Learning: Interaction between adolescent
and the child from 6 to 12

... Factors contributing to a compeible relation
ship with children

Recognition of common needs of children:
acceptance for what they are, what they can

do. security, respect, varied experiences for
new !earnings
Recognition that children have rights and
privileges: to share in decisions. to he heard.
to accept responsibility commensurate with
development
Recognition of characteristics of children:
less experienced. less strong. less responsible

Ways adolescent can have effective relations
with younger children

Mutual sharing of interests and activities,
giving constructive and consistent discipline.
accepting each child for his own unique
characteristics, exhibiting genuine friendship
toward the child

Generalization 5: Understanding factors affecting
interaction between brothers and sisters helps minimize
conflict and strengthen affective ties.

Essential Learning: Interaction with brothers and
sisters

Factors affecting interaction among siblings
Position in family, sex of person. ambivalent
feelings between siblings

Ways to get along with siblings
Trying to understand causes for tensions,
accepting fact that everyone is different.
remembering that brothers and sisters are
people too and that advantages of sibling
relationships generally outweigh disadvan-
tages, talking over problems, sharing things
that are fun, respecting other's property and
space, standing up for own rights and respect-
ing rights of others, learning to get griev-
ances out in the open, fighting and making
up, expressing affection

B. ADOLESCENTS, PEERS, AND PARENTS

Behavioral Outcomes:

Feels some security in own adolescent transi-
tion

Is aware of ways adolescents and parents or
guardians are interdependent

Assumes share of responsibility for effective
relationships with parents or guardians

Builds meaningful friendships with peers

Continues to seek insights into own behavior
and interpersonal relationships
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Generalization 1: Physical changes in adolescence
follow typical patterns but vary greatly from person to
person.

Essential Learning: Physical change in adolescence

Physical growth characteristics of adolescents
Growth spurts: unevenness in growth, wide
individual variations, girls ahead of boys by
1 to 2 years
Glandular development: types of glands,
ways glands influence growth, female and
male sexual organs and their-functions
Secondary sex development: changes of
voice, growth of body hair, maturing breasts

Concerns over physical changes
Worry over early or late maturity: self-
consciousness due to lack of understio ling,
information, or sympathetic guidance

Sources of information, advice, understanding
Knowledgeable, sympathetic adults; reliable
reading materials; films

Generalization 2: Emotional maturity is evidenced
by the individual's capacity to control emotions effec-
tively and still be able to use them pleasurably and
constructively.

Essential Learning: Understanding and control of
emotions

... Types of emotional responses and expression
Crying, elation, love. excitement, fear, anger
Positive and negative aspects of emotional
expression, timeliness of particular emotions,
help or hindrance of emotional responses

... Signs of emotional maturing
Facing consequences of deeds, keeping emo-
tions ander reasonable control, withstand.
ing group pressure, respecting self as individ-
ual, reacting to success in a modest way,
dealing with failure in a positive way

. Contributions of realistic self-concept to feeling
of security

Knowing own strengths and limitations,
acknowledging personal values and goals,
growing from unpleasant as well as pleasant
experiences, assuming responsibility for own
actions, appreciating worth and dignity of
all individuals including oneself

... Ways in which self-concept is formed
Early childhood experiences, successes and

failures, comments and action of others.
realistic appraisal and understanding of self,
efforts and willingness to change own actions
and behavior

Generalization 3: Interaction between parents and
adolescents is influenced by how one sees the other.

Essential Learning: Interaction between adolescent
and parent or guardian

Privileges of family membership
Belong legally to family, share the family
money, enjoy facilities of the home. have
backing of family, have place to relieve
emotional tensions

Ways adolescent and parents are interdependent
Adolescent: requires understanding by
parents, older siblings, and relatives: has
growing need for independence and approval
of peers; has conflicting code of values,
sense of security varies with situations
Parent: requires recognition by adolescents
that parents have continuing basic person-
ality needs, concerns, and responsibilities
other than being parents

Influences of cultural traditions upon parent-
adolescent interaction

Patterns of authority, responsibility, and
aspiration in various subcultures and in dif-
ferent socioeconomic levels

Ways adolescent can contribute to positive
relationships with parents and guardians

Assume fair share of responsibility, respect
authority and ideas of elders, inform parents
of outside activities, communicate openly, as-
sume growing share in family decision
making, take advantage of educational and
cultural opportunities offered by family,
show loyalty to members, be understanding
of feelings and thoughts of others, try to
understand variations in attitudes and beliefs,
develop own potentials to maximum and help
others to develop theirs, express pleasure and
appreciation, show affection

Special problems of interaction with stepparent,
divorced or separated parent

Questions of authority and discipline, expres-
sions of affection, feelings of guilt and aliena-
tion, manipulation of situations"playing
one against the other"
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Generalization 4: Difficulties often arise between
adolescents and parents when the values. codes. and
language of the adolescent peer group are very dif-
ferent from those acceptable to parents.

Essential Learning: Peer interaction

... Contributions of peers to personal growth and
development of each other

Helps an individual look at himself more
objectively. gives opportunity for pursuing
interests typical of teen-agers. serves as
sounding board for personal actions and feel-
ings

... Ways adolescent can have effective relation.
ships with peers

Accept others for what they are, avoid
placing blame for dislike of a person on the
other fellow, be free from childhood depend-
ence upon parents, enjoy being a member of
groups, accept and abide by the rules of
group. make constructive contribution to
group. know that getting along with others
is ability that is learned rather than a matter
of luck, know that getting along is not
learning tricks that impress others but of
being the kind of person who makes others
feel worthwhile and helps them find life
interesting

... Values of wholesome boy-girl relationships
Gaining acquaintance of the other sex.
becoming acquainted with individual per-
sonalities, forming new friendships emo-
tional weaning from parents

. Factors determining dating age of adolescents
Level of maturity; encouragement of family.
friends, and community: personal interest

... Advantages and limitations of steady dating
Advantages: may reduce competitive pres-
sure, assure partner for activities, give op-
portunity to know each other more realisti-
cally, satisfy sense of belonging
Limitations: may prevent knowing other
compatible persons, commit a pair socially
before they are ready, cause partners to miss
fun, limit personality expansion, keep one
from participating in some activities, increase
pressure for physical intimacy

... Responsibilities of adolescents in adjusting
personal and peer loyalties with parental
expectation

Communicate openly. discuss differences.
demonstrate responsible action. introduce
friends. respect rules set down by parents.
interpret parents' vie%slioints to peers. learn
to yield gracefully, negotiate important issues
maturely. try to see long-term implications

CONCEPT IIENVIRONMENTS FOR GROWING

Subconcepts: Time Allocation:
f percent

A. Home and Community Sur-
roundings for Growth 20

B. Food for Health and Develop-
ment . . 20

C. Clothing and Individual
Growth 20

Percent of total time 60

A. HOME AND COMMUNITY SURROUNDINGS
FOR GROWTH

Behavioral Outcomes:

Has some appreciation of ways home environ-
ment contributes to physical. social. and emo-
tional well-being of family members

Recognizes the influence of
and interests upon selection
and facilities in the home

individual needs
and use of space

Understands factors influencing type and
amount of space and equipment provided in
the home

Is aware of ways the home and community
contribute to growth and development of
children and youth

Sees avenues for own continuing growth and
self-expression at home and through the com-
munity

Generalization 1: A dwelling unit provides the back-
ground for human relationships and activities.

Essential Learning: Housing for social and emo-
tional well-being of children and youth

... Characteristics in housing which foster social
and emotional well-being of individuals

Adequate space for privacy, sociability,
activities; comfort and beauty in surround-
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ings; opportunity for self-expression; avail-
ability of music, books, facilitie., for cultural
growth

.. Activities of children and youth for which space
and facilities are needed

Studying, playing, entertaining, pursuing
interests and hobbies, sleeping, bathing,
toileting, eating, dressing, storing items

Generalization 2: Sanitary and comfortable home
conditions contribute to good physical health.

Essential Learning: Housing for physical well-being
of children and youth

Factors contributing to healtl- ful and sanitary
conditions in the home

Light and ventilation throughout house, clean
food preparation and storage areas, control
of rodents and insects, facilities for physical
care and cleanliness, temperature control,
adequate repair and upkeep to reduce acci-
dent hazards

... Ways to provide comfortable and safe space
and furnishings in the home

Select items suitable to the individual: con-
sider size, age, health, and physical condition
of individual
Select items for safety features: rounded
edges, free of proiruding 1-arts, firmness of
construction, well balanced skid resistant,
fire resistant
Protect open and high places in the home:
screens in windows, gates or other obstruc-
tions at top and bottom of stairwells if
young children are present

Generalization 3: Adequacy and appropriateness of
housing is related to the needs of a particular family
in a particular set of circumstances.

Essential Learning: Adequacy of space and equip-
ment in the home

... Factors influencing type and amount of space
and equipment provided by families

Size and composition of family, stage of
family life cycle, size and type of housing
unit in which family lives, cultural back-
ground of family, family values and goals,
financial and human resources of family

Ways families provide space to meet needs of
members

Separate rooms for some activities. rooms
organized for multipurpose use of space.
space shared alternately, use of resources out-
side the home

Generalization 4: Harmonious combinations of
color, pattern, texture, lines, and shapes contribute
to an environment which is esthetically satisfying.

Essential Learning: Establishing an attractive home
environment

Ways to create beauty in surroundings
Applying principles of art and design in
selection and arrangement of furnishings:
proportion, balance, emphasis, rhythm, repe-
tition, line, color

Factors which influence home decoration
Family and individual tastes, physical char-
acteristics of a room, money and time avail-
able, interest and concern of individuals
involved

Ways to develop skill in selection and arrange-
ment of equipment and furnishings

Experience with own room, surroundings,
accessories; study of principles of design:
contact with examples of good design in
homes, school, stores, pictures, museums,
nature; alertness to own feelings regarding
various expressions of taste; practice in
creating and carrying out simple and then
more complex arrangements and schemes

Generalization 5: Living space can provide continu-
ing opportunity for self-development and individual
expression.

Essential Learning: Self-expression in the home

Basic and conventional avenues for expression
Arrangement and design in furnishings, floor
coverings, walls, lighting, window treatments,
color schemes

Opportunities for making the ordinary unique
Functional objects displayed or hung attrac-
tively, children's toys and art used decora-
tively, draping used to mask trouble spots
or defects, dividers used as partitions, market
boxes and packages arranged colorfully and
attractively

Personal growth and satisfactions to be derived
from enhancement of home
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Feelings of accomplishment. pride: approval
of family and friend=: improvement of own
abilities and skills: confidence of know-how

Generalization 6: Community resources can supple-
ment the home in providing environment for living and
for stimulating growth and development of children
and adolescents.

Essential Learning: Community as an extension of
the home

Factors which influence the use of community
facilities and services

Facilities available in the home: money, time.
interest of individuals; knowledge of facili-
ties available and how to use them: standards
and status of person commonly using facili-
ties and services

Ways communities are utilized for maximum
growth and development of children and adoles-
cents

Extension of physical, recreational, and cul-
tural facilities available in home; special
streets and play areas for space; rooms for
group meetings; beautification or improve-
ment projects encouraging participation and
self-expression; interpersonal contacts with
many different kinds of people

B. FOOD FOR HEALTH AND DEVELOPMENT

See TEACHING BASIC LEARNINGS THROUGH
MEAL PREPARATION, Appendix)

Behavioral Outcomes:

Is able to evaluate foods and diets in relation
to needs of children of various ages

Understands how family, culture, and com-
munity influence food habits

Assists younger children in building good
nutritional habits and positive attitudes toward
eating

Feels satisfaction in making contributions to
family meal preparation and serving

Discovers possibilities for own growth and
self-expression through food preparation and
service

Generalization 1: Children and youth have different
food requirements that change at successive stages of
development.

Essential Learning: Nutrition for children

Factors affecting nutritional needs of all individ-
uals

Age. sex. physical activity. utilization of food
within the body. ph. sisal health

Special requirements of children ages 6 to P.
adolescents

Foods for hotly building. ener,v

Problems of children and youth in meeting
nutritional needs

Self-selection of foods away from home: co-
ordinating intake at school. home, arid with
friends into adequate pattern; having time
pressures which tempt eat-and-run habits or
skipping meals: too little or poor use of
money which leads to excesses or inadequacy
in diet

Steps in evaluating daily food intake
Estimate size of serving, determine nutritive
value and number of calories: compare food
intake with recommended foods in daily food
guide

Generalization 2: Eating habits of individuals reflect
family traditions and community influences.

Essential Learning: Influence of culture. family.
and community on eating patterns

Ways cultural traditions influence family eating
patterns

Dictates staple items in diet such as bread.
potatoes, or rice; establishes food taboos;
directs methods of food preparation and
serving; builds in strong emotional rejection
of some foods, acceptance of others

Ways the family influences individual eating
patterns

Stimulates food likes and dislikes, establishes
eating attitudes, directs and controls type of
food eaten by children and to some extent
by other family members, determines amount
of money available for food

Ways local community influences individual and
family eating patterns

Makes available certain types and quality of
foods; melds together people with varying
food traditions; makes possible variation in
eating places; helps establish food attitudes
by means of magazines, newspapers, radio,
television
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Generalization 3: Mealtime satisfaction in childhood
contributes to the development of healthy attitude
toward food.

Essential Learning: Preparing and serving meals for
:bildren and youth

Ways to build positive attitudes in children
toward eating

Establish a good environment at mealtime.
provide eating equipment suitable for de-
velopmental stage, introduce new foods
slowly and interestingly, use positive ap-
proach to eating problems, make eating a
pleasant occasion; celebrate special events

Common concerns in perparing and serving
food to children and youth

Providing safe and nutritious foods, being
able to afford enough food to eat, retaining
nutrients during the cooking process, serving
foods interestingly and atit stimnlat.
ing children and youth assist in meal
preparation and service

Generalization 4: Children respond differently to
food.

Essential Learning: Response of children to food

Meanings of food to children
As expression of acceptance and love, as
security, as punishment, as status or lack of
status

Ways children use food for personal expression
Pleasing parents or expressing hostility,
exerting independence, indicating withdrawal
or hurt

Possible causes of unusual response to food
Physical illness, emotional tension, fear or
grief, copying adult patterns or attitudes

Generalization 5: Self-confidence in food prepara-
tion and service comes from experience in handling
progressively more difficult responsibilities.

Essential Learning: Helping with family meals

... Ways children can be helped to grow through
responsibility

Selecting job suitable to age, ability, and
experience; giving complete instructions so
that job is understood; giving generous
praise for accomplishment; avoiding judg
ment by adult standards

73

... Mealtime tasks appropriate for children
Ages 6 to 12: work under guidance of adults.
help with preparation of some simple foods.
help with serving of meals
Adolescent: assume complete responsibility
for preparing and serving simple meals. assist
more independently with meals

Generalization 6: Food preparation and meal service
provide opportunities to employ creativity and self.
expression.

Essential Learning: Individual expression through
foods

Ways to prepare foods which are interesting
and attractive

Personalize ready-prepared foods, partially
prepared foods, recipes; vary method of
food preparation; use ingredients in la-
tively; consider seasoninlis, texture; _esent
food attractively, consider shape. color, size

Ways to add interest to meal service
Vary types of service, type of equipment and
appointment, place of eating

C. CLOTHING AND INDIVIDUAL GROWTH

(See SEQUENCE OF LEARNINGS IN CLOTHING
CONSTRUCTION, Appendix)

Behavioral Outcomes:

Understands the relationship of clothing to
growth and development

Knows characteristics in garments needed by
individuals at different growth periods

Uses judgment in wardrobe planning

Selects clothing construction projects com
mensurate with past sewing experiences and
new ]earnings to be acquired

Enjoys sewing for self and others

Generalization 1: To understand problems of cloth-
ing children and adolescents requires consideration
of growth and development, as well as of garment
design and construction.

Essential Learning: Clothing for growth and de-
velopment

... Influences of physical growth upon clothing
needs

Length of time a garment can be worn, type
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of garments needed. number of garments
needed. style of garrnr-zts needed

Ways clothing can infiti,me growth and develop-
ment

Restrict or promote phvsica! growth: express
and reinforce personality characteristics such
as self-confidence. inferiority feelings. inde-
pendence

Garment characteristics important in clothing
of children and adolescents

Children 6 to 12: simplicity of design for
exercise, muscle development: appropriate
weight for protection from the elements; ease
of laundering to permit normal play and
activities; correct size for comfort and
health; sturdy fabric to resist wear and tear:
evandable ft` :Ittlres kJ provide fd. tdpid
growth: "boyish or girlish" to aid positive
sex identification
Adolescents: variety in color, style, and pur-
pose of garments for school and social activi.
ties and for self-expression; appropriate fit
for comfort and pleasing appearance, for
enhancing figure and features: conformity
to fads and standards as means of individual
security

Generalization 2: Planning clothing for children
and adolescents involves consideration of family
resources, the child's personal characteristics, and the
functions of clothing.

Essential Learning: Wardrobe planning for children
and adolescents

Influences upon clothing provided for children
and adolescents

Clothing trends, peer group pressures, family
standard of living, season and climate, pres-
ent clothing inventory, personal activities,
importance placed on clothing, state of
health, physical handicaps

Resources available within the family for pro-
viding adequately for clothing needs of children
and adolescents

Skill and time of family members to care for,
renovate, repair and construct articles of
clothing; facilities available in the home for
caring for and making garments; available
money for clothing expenditures; articles

presently owned by family members: ability
to use wise judgment in selecting articles of
clothing: attitudes regarding used clothing

Personal characteristics of children and adoles-
ents influencing the selection of garments

Figure: proportion. size. expected growth.
coloring. feature=
Personality: active. quiet. daring, shy.
dainty. tomboy

Functions of clothing for children and adoles-
cents

Protection from the elements, enhancement
of personal features, contributions to physi
cal and mental health

Generalization 3 Applying clothing construction
skills toward improvement of the wardrobe of a child
or oneself in turn enhances one's own personal develop.
ment.

Essential Learning: Clothing construction for chil-
dren or adolescents

Ways sewing skill can foster own growth and
development

Promotion of self-confidence, feelings of
satisfaction in doing for others, expression
of creativity, improvement of manual and
mental dexterity. judgment

Ways one's wardrobe can be improved through
ability to sew

Increased number of garments, greater indi-
viduality in clothing, extended use of
garments through proper upkeep, up-to-date
styles through ability to alter clothing

Factors to consider in selecting an appropriate
project

Learnings to be acquired, past experiences
in sewing, time available, cost, personai
interest, types of garments needed

Considerations in garment construction
Selection of appropriate pattern, fabric,
notions, equipment; proper use and care of
equipment; sequence of steps in construc-
tion; selection of appropriate construction
processes

Aspects of completed garment to be evaluated
General appearance, workmanship

r.:"-! 4r)do )
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REFERENCES

Carson & Ramee

Craig & Rush

Dunbar (1)

Dunbar ( 2)

Langford

Lewis (3)

McDermott &
Nicholas (2)

Mnssen & nthers

Peyton

Pollard & Others

Rathbone & Others

lhodes & Samples

Seventeen

Shiley & Others

Tate & Glisson

Wallace & McCullar

Chs. 11,12

B

Pp. 16-59

Chs. 1.2

Unit 1-Pt. 2

Ch. 1

Ch. 13

Units 1.-1.5.7

75

REFERENCE GUIDE

CONCEPT II
B C

Chs. 2.4

Pp. 75-81

Pp. 88-103

Ch. 11

Unit 3-Pt. 2
1

Ch. 1

Ch. 11

Chs. 1-10

Chs. 17-19

Chs. I17

Ch. 6

Chs. 6,8

Ch. 12

Ch. 2

Chs. 11,12

HOME ECONOMICS 2PERSONAL AND FAMILY MANAGEMENT (1 unit)

OVERVIEW CONCEPT ITHE NATURE OF
MENT

This second course in the basic sequence is designed
for girls and boys in grades 10 or 11. It is built upon
a recognition that realization of human values and
goals does not happen automatically in a complex
society. The number of choices available in all areas
of living and the competition for the time, effort, and
money of each individual and family make manage-
ment important for anyone wishing to help direct his
own life. Otherwise, outside forces often become the
managers.

The purpose of this course is to teach a framework
for management and to illustrate its application in a
few selected areas of home living. This experience
with the process itself should provide a sound basis for
the pupil in moving toward increasingly more critical
decisions and responsibility.

The concepts and subconcepts for this course are
organized as follows:

MANAGE-

The Role of Management in Personal and
Family Living

The Management Process

CONCEPT IIMANAGEMENT IN HOME
ACTIVITIES

Management Related to Family Illness and
Accident

Use and Arrangement of Storage in the
Home

Maintenance of the Home and its Furnish-
ings

Management of Family Meals

Management in Clothing
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CONCEPT I explores the importance of manage-
ment to all phases of home liyingshat can be man-
aged and for what purposes. It brings into focus the
many elements of management and emphasizes the role
Of decision making at each stage Of the proc,s.

CONCEPT II relates management to
ties. It illustrates bow planning and
helps families consciously direr.t their- t
good health basic %aline to promote t aolent.

fit's home st.aage as a nneans to order. work simplifica
Loci,. and family harmony. Maintenance of the home
and its furnishings is presented as management of
resources for the good of the family. rather than an
end in itself. Meal management integrates several
separate management decisions and processes and
provides opportunity for illustrating how the role of
manager can be shared. In managing clothing. the
pupil will he able to see how resources can he created
as well as preserved or expended. Again the emphasis
is upon conscious decision making and upon analyzing
the relative importance of clothing in the personal
and family value structure.

horn- acti,
,.

CONCEPT ITHE NATURE OF MANAGEMENT

Subconcepts:

A. The Role of Management in
Personal and Family Living

B. The Management Process

Time Allocation:
percent 1

5

5

Percent of total time 10

A. THE ROLE OF MANAGEMENT IN PERSONAL
AND FAMILY LIVING

Behavioral Outcomes:

Understands the meaning and importance of
management in personal and family life

Comprehends broad meaning of resources

Analyzes own resources and potential for de.
veloping resources

Generalization 1: Home management is the part of
family living that is concerned with achieving the goals
and maintaining the values that a particular family
considers important.

Essential Learning: Scope of management

Reliefs concerning management in the home
Present in ecerc home though qnalitv varies.
permeat,-s aspect of personal and
family Inc ,,Ives all family members in
varing degrees. is a means of eonstiou,,ly
uorkir:' to, l -rsonal and farnik goal-

jeutivet. ,,t ,...tgetinent
Help at,..!. families t, chat!' and
define zatt,l goals. use human and
material resources effectively. provide ways
of planning and organizing to stabilize crisis
situations. take action toward goals- as condi-
tions permit. promote physical and mental
health

Generalization 2: Resources of a family are those
human and nonhuman means used to achieve family
goals.

Essential Learning: The nature of resources

... Types of resources available
Human resources: knowledge, ahility, skill.
talent, attitude, time, energy, personality
traits
Nonhuman resources: money, material goods
and equipment. community facilities

... Characteristics of resources
Usually limited, one can sometimes substitute
for another. increase and decrease under
differing circumstances. must be recognized
to be used, can often be expanded or de-
veloped

B. THE MANAGEMENT PROCESS

Behavioral Outcomes:

Understands the elements of management

Knows process of making a rational decision

Sees importance of decision making and eval-
uation throughout management.

Identifies some personal and family values and
goals and sees relationship to management

Is able to isolate a goal and organize plan
for achieving

Generalization 1: Organization is the process of
making and carrying out a plan for using resources
to achieve goals.

Essential Learning: Organization in management
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Elements of organization
setting: selecting most important objec-

tives in relation to resources
Information gathering: locating facts that
help make show opportunities.
define procedure.
Planning: estabfishing s procedure. method.
or scheme of action: standing plans for
routine tasks may be used again and again
Carrying out plan: communicating plans to
all involved,. demonstrating or training for
the job if necessary, increasing efficiency
through work simplification or buymanship
techniques, supervising and directing as
necessary

Characteristics of the role of manager
Adults in family usually share role of man-
ager, all family members assume manager
role at certain times, role shifts, manager
may or may not be worker. role often
includes directing and supervising

Generalization 2: Because decisions are involved in
every part of management, it is important to under-
stand the decisionmaking process.

Essential Learning: Decision-making process

Steps in decision making
Recognize the opportunity or need for deci-
sion, seek and identify possible alternatives,
gather information, think through conse.
quences of each alternative, select alternative,
take action, accept consequences, evaluate,
make next decision

Ways decision-making activity relates to man-
agement

Involved in each phase of organization, one
decision influences another or necessitates
another, one decision may limit or increase
alternatives available for next decision, con-
scious decision making is difference between
management and chance, rational decisions
usually preferable to impulse but not always

Possible benefits from use of group process in
making decisions

Greater respect for decisions made, better
decisions. more action likely, greater chance
of success, provides experience and learning
for children

Methods of resolving conflicts in group thinking
during decision making

One side obeys. one side submits oIuntarily.
both sides compromise. two sides reach a
new solution together

Generalization 3: Clarification of personal and
family values and goals makes it easier to choose
among alternatives when making decisions.

Essential Learning: Relationships of values and
goals to decisiin making

Reasons for clarifying personal values and
goals

Make wise use of family resources, get more
out of life, live in an organized way, have
an incentive toward which to work. give
direction to activities and plans. guide in
making decisions.

Examples of values important in more or less
degree to many families

Love, health, comfort, ambition, wealth, edu-
cation, ethics or religion, efficiency

Sources of values
Family: traditions, socioeconomic level, com-
position, health
Society coltitire, school, geographical loca-
tion, fat rties and services, peer groups,
church

Ways values influence decision making
Determine goals which will be set, stand-
ards which will be maintained, types of
resources that will be used, ways resources
will be used ways practices will be ap-
proached, amount of enthusiasm

Characteristics of goals
Imply taking action, change with time,
should be in harmony with values in order
to be attained, some are end goals, some
operational, vary in size and importance

Ways to clarify personal and family values and
goals

Having free and honest discussions among
family members, observing own actions for
reflection on and evaluation of real beliefs,
thinking about what is really important to
the individual and family, correlating values
with the setting of short-term and long-term
goals, discussing personal beliefs with adults
who appear to be successful in daily living
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CONCEPT IIMANAGEMENT IN HOME
ACTIVITIES

uhc once pt s Time Allocation:
percent t

A. Management Related to
Family Illness and Accident 20

B. Vs-- and Arrangement of
Stoi e in the Home 10

C. Maintenance of the Hnme
and its Furnishings 20

D. Management of Family
Meals 20

E. .Management in Clothing 20

Percent of total time 90

.4. .11ANACEVENT RELATED TO FAMILY
ILLNESS AND ACCIDENT

Behavioral Outcomes:

Understands the management process in rela-
tion to family ill..ess or accidents

Knows and is able to make suggestions for
adjustments in the home during an illness or
accident

Is able to assume responsibility for some treat-
ments in the care of the sick

Knows ways to maintain a safe home

Is able to use appropriate first aid procedures
when emergencies arise

Generalization 1: Because health is valued highly by
individuals and families, management practices aimed
at being prepared for illness or accidents and at restor-
ing health are especially important.

Essential Learning: Home preparedness in relation
to health

Considerations in assessing and building up
resources

Kinds and benefits of health and accident
insurance, selection of a physician, keeping
basic supplies and equipment on hand for
emergency, knowing community resources
that are available, training family members
to assnme responsibility and to be prepared
for emergency

... Effects of good management practices

Promote speedier patient recovery. prevent
spread of illness to other family members.
prevent friction in the home. cause less
financial worry. conserve time and energy
of individual and family members aid in

famil's feeling of security during illness

Generalization 2: Many management skilk are re
quired for the effective care of the sick in the horn,.

Essential Learning: Care of the sick in the horn.-

Faciors in planning for care of the sick in the
home

Type and degree of illness: financial and
personal resources of family members:
family composition: size, type, and-location
of dwelling

Considerations in carryirg out plans for nurs-
ing the patient at home

Organizing the sickroom: include only es-
sential furnishings and equipment, place
furnishings and equipment to avoid wasted
motion, take advantage of physical features
of room to provide light and air
Meeting the patient's emotional needs: utilize
human eesources of all, plan for visitors
according to patient's condition, keep patient
happily occupied with various activities
Meeting physical needs of the bed patient and
the convalescent: bathing, dressing. groom-
ing, feeding, providing suitable bedding
Exhibiting personal qualities contributing to
well-being of patient: sympathy, patience,
cheerfulness, alertness, dependability. capa-
bility
Following approved procedures in treatment
of sick: in taking temperature, pulse, respira-
tion count; applying dressings and com-
presses; administering drugs; caring for and
storing supplies and equipment required for
treatment; keeping records; helping with
rehabilitation; caring for patients with com-
municable diseases

Generalization 3: Knowing, how to deal with an
emergency situation will help one who is faced with
decisions make more rational judgments.

Essential Learning: Accidents in the home

... Types of common home accidents
Burns, sprains, bruises, cuts, poisoning,
insect bites, sunstroke
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Causes of home accidents
Carelessness. lark of knowledge, lack of
supervision, lack of foresight, chance

Practices that help prevent accidents
Good housekeeping. equipment in repair,
belongings stored carefully after use, safety
consciousness. alertness to potentially danger-
ous situations

Procedures in dealing with common home
emergencies

Survey situation, get victim in safe place,
secure assistance. if necessary. make patient
comfortable. give necessary first aid treat-
ment, watch for follow-up signs of shock or
hemorrhage

B. USE AND ARRANGEMENT OF STORAGE
IN THE HOME

Behaviorel Outcomes:

Recognizes relationship between storage and
management

Initiates efficient storage within the home for
personal and family items

Is aware of community facilities for storage
of personal and family items

Generalization 1: Organized storage contributes to
efficient home management.

Essential Learning: Importance of home storage

Ways storage relates to management
Allows standing plan whereby all family
members can share in keeping materials and
goods readily available and home in good
order, protects items not in use, contributes
to work simplification, saves time for all
family members, promotes family harmony
and reduces short tempers, permits role of
manager to be assumed smoothly by various
family members or outsiders

Benefits of well-planned storage
Easy accessibility of items when needed,
longer life and better condition of items,
simplification of manager's task, order in the
home

Generalization 2: The quantity and variety of
resources influence choices available.

Essential Learning: Location and organization of
home storage space

Resources involved in decisions regarding stor-
age

Quantity and variety of space availably..
finances for buying storage accessories or
equipment, personal and family imagination
and skill in improvising storage aids or
arrangements

Items io be stored
Clothing and equipment for ;ts care, personal
items for grooming and health. perishable
and nonperishable foods, kitchen supplies,
first aid supplies, recreational materials.
household linens, equipment and supplies for
indoor maintenance of the home, equipment
and supplies for outdoor maintenance of the
home

Places for storage
Separate rooms: attic, closet, garage, apart-
ment house basement or storeroom
Space within a room: shelves, cupboards,
desk, file, chests, trunks, boxes, refrigerator,
freezer

Aids in organization of storage space
Linen wrappers, plastic bags, bars, boxes,
hangers, vertical and horizontal files, shelf
liners, dividers, racks, hooks and nails, step
shelves

Generalization 3: Community facilities provide
resources for additional storage space for individuals
and families.

Essential Learning: Community facilities for stor-
age

Types of facilities available
Vaults for jewels, furs; lockers for frozen
foods; warehouses for furniture, clothing

Considerations when using community facilities
for storage

Record keeping, insurance, relative cost

C. MAINTENANCE OF THE HOME AND
ITS FURNISHINGS

Behavioral Outcomes:

Recognizes advantages of a well-maintained
home
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... Practices contributing to wear and appearance
of clothing

Care for garments after wearing: air. brush,
remove spots, launder, repair, press
Use appropriate storage accessories: various
type hangers; protective coverings; shoe
racks, bags or boxes; hat boxes or stands:
jewelry trays or boxes

... Ways to prolong the use of clothing
Dry.clean or launder as needed, alter gar -
merits to fit trends in fashion, repair gar-
ments as needed

Generalization 3: A well-made garment reflects
mastery of sewing skills and provides personal satis-
faction in clothing construction.

Essential Lea:ning: Making a sport garment for self
or other family members

Considerations for determining whether to

make or buy clothes for individual family mem-
bers

Skill and enjoyment in sewing, space and
equipment for sewing, time and energy avail-
able, availability of clothing in relation to
figure problems, comparative costs

Learnings involved in making a sport garment

(See SEQUENCE OF LEARNING IN CLOTHING
CONSTRUCTION for Home Economics 3,

Appendix)

Fewnres indicating a well-made garment
Sharp and flat lapels, collars, front facing
edges; straight seams; buttons with shank;
sleeves on grain; collar smooth around neck

E. MEETING FAMILY FOOD NEEDS

(See TEACHING BASIC LEARNINGS THROUGH
MEAL PREPARATION, Appendix)

Behavioral Outcomes:

Is aware of recent developments in food tech-
nology

Recognizes how own family's food practices
are influenced by trends in food preparation
and marketing

Is aware of situations in own family which
require adjustments in meal planning, prepara-
tion, and serving

Is able to make satisfactory adjustments in

family meals to meet special food needs of
Inembers

Recognizes why food is used as part of enter-
taining in the home

Is able to plan, prepare, and serve appropriate
foods for various types of entertaining

Generalization 1: Developments in food technology
continually present new food products and markets
from which families must choose.

Essential Learning: Availability of food and food
products

Developments in food technology affecting types
of food available

Processing: freeze-dry foods, frozen food
and food products, mixes, ready-prepared
foods
Packaging: wrapped for individual servings,
parts of a product or meal wrapped separ-
ately in one package

Types of places where food and food products
may be purchased

Specialized markets, grocery stores, restau-
rants, drug stores, department stores, deli-
catessens, food plans, salesmen, mail order,
direct from farm

Trends in types of foods used by families
Use of greater variety of fresh and processed
food and foods in different forms; use of
government surplus foods by families receiv-
ing public assistance

Generalization 2: Planning and prepar;ng food for
a family often requires skill in meeting a variety of
special food needs within the same meal.

Essential Learninj: Adjustment of family meals

Situations requiring adjustments in meal plan-
ning, preparation, and serving

Families with young children or elderly per-
sons, individuals who are overweight or
underweight, individuals with special health
conditions, family members from differing
cultural backgro ds

Adjustments in family meals to meet needs
of special individuals

Young children: regular mealtime, sufficient
time to chew food properly, food chopped
or cut into small pieces, new foods added one
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at a time, small servings, limited use of
highly seasoned and fat foods
Elderly: familiar, tasty, easily chewed and
digested; food chopped or cut into small
pieces; small servings, four or five small
meals daily in lieu of regular three meals
Persons with different cultural bac::zrounds:
include some favorite dishes of culture, p:-e-
pare foods using recipe of other culture

Adjustments in family meals to meet special
health conditions of members

Overweight: three daily meals at regular
times, small servings, hearty breakfast and
light evening meal, no betweenmeal snacks
Underweight: addition of h;gh calorie foods;
little liquid at mealtime;' between-meal snacks
Diseases as diabetes, heart: serve foods as
directed by doctor, avoid substitution in diet

Generalization 3: Serving food to others is a means
of expressing hospitality and friendliness.

Essential Learning: Food for entertaining

Reas'1.3 food is frequently served when enter-
taining

Expresses friendship, affecion, hospitality;
is a common interest of most people; creates
common bond between persons at any age
level; provides opportunity to display special
abilities and creativity; is a traditional part
of gatherings in most cultures

Ways of making entertaining with foods a
satisfying experience

Provide an attractive and congenial environ-
ment; preplan details in relation to menu,
where and how to serve food, table appoint-
ments; include types of food which assure
success as far as possible; prepare as much
as possible in advance so that time may be
spent with guests

Factors influencing types of food served
Number, age, and health status of members
of the group; money, time, energy, and skill
of persons preparing food; space and facili-
ties for preparing and serving food; occa-
sion; time of day; type and amount of
prepa'ration needed

Patterns of food served to guests
Meals: breakfast, brunch, lunch, dinner, sup-
per

Refreshments or parts of meals: dessert.
salad, beverage

Specia) foods used in entertaining
Hors i'oeuvres, canapes, relishes, small sand-
wiches, -tiny cookies, punches. garnishes.
candies

Considerations in serving food to guests
Type of service: buffet, family style, formal
service, tea, tray
Place of serving: dining room, kitchen, liv-
ir porch, yard community park
Tai . table appointments: table covers,
table Ware, glassware, flat ware, decorative
items

CONCEPT IVINDIVIDUALS AND FAMILIES IN
THE ADVANCING YEARS

Subcorv.:epts: Time Allocation:
(percent)

A. Middle Life and Old Age ___ 3

B. Meeting Special Needs of the
Aging 2

Percent of total time 5

A. MIDDLE LIFE AND OLD AGE

Behavioral Outcomes:

Recognizes factors contributing to increased
life expectancy

Knows characteristics associated with the
middle and old age periods

Appreciates mutual benefits of personal rela-
tionships with the aging

Shows respect for older people in society

Recognizes some concerns of the aging

Understands the need of preparing for the
advancing years

Generalization 1: The increased life span brings
new and changed experiences for individuals in the
later years of life.

Essential Learning: The increased life span

... Reasons for increases in the span of life
Better health and medical care including
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reduced infant and mother mortality. safer
and better working conditions. improved
housing and dicts. m- re financial security
and welfare services

Effects of increased life span on living of aging
family members

Longer life together after last child leaves
home; decreasing circle of friends for aging
persons: increasing dependency upon chil-
dren; limited availability of jobs and hous-
ing within income; more time lo enjoy cul-
tural, educational, recreational activities

Generalization 2: Although middle life and old age
are identified by certain characteristics and develop-
mental tasks, the rate at which these are reached differs
widely among individuals.

Essential Learning: Meaning of aging

Characteristics associated with middle life and
old age

Middle life: maximum :,80ame, great mental
vigor, assumption of leadership responsibili-
ties in business and community, high employ-
ment rate of men and women, decline in
parental functions
Old age: increasing physical infirmities, non-
employment, changed position and status
within family and community, mellowing and
letting down of activities

velopmental tasks of the aging
Locating a satisfying home for later years,
adjusting to retirement income level, estab-
lishing convenient and comfortable daily
routines, facing loss of peers and family
members, maintaining contact with family
and friends, finding meaning in life, keeping
well, facing death as inevitable

Factors which may cause variation in rate of
aging among individuals

Physical and mental strengths and weak-
nesses with which individuals are born,
extent to which basic physical and emotional
needs are met throughout life, interests and
experiences, mental attitudes

Generalization 3: Middle life and old age can be
enriched through meaningful relationships with
younger persons.

Essential Learning: Relationship of younger persons
to the aging

... Attitudes of younger persons toward the aging
Reverent. resulting from respect for 1,i-,dom
and knowledge: indifferent. resulting fr,on
identifying this as a period of declining pro-
ductivity and vitality: humanitarian. result-
ing. from increased concern of people

Responsibilities of younger persons to the aging
Enjoying and appreciating their vision and
experience. providing companionship and
affection. giving physical assistance when
needed, understar.ding inevitable changes in
all human bodies and min.ls. growing in
personal insight through association

Ways young people provide constructive help
to the aging

Helping maintain young spirit and positive
attitude toward life, keeping open lines of
communications with family and friends,
helping sustain interests in everyday events.
stimulating physical and mental alertness

B. MEETING SPECIAL NEEDS OF TILE _AGING

Behavioral Outcomes:

is aware of special housing needs of the aging

Evaluates available housing for the aging in
relation to special needs

Recognizes special health needs of the aged

Is 'familiar with family, community, and State
resources which contribute to the physical and
mental health of older persons

Understands income needs of older persons

Knows sources for meeting income needs of
older persons

Generalization 1: Living is made easier and more
comfortable for the aging when consideration is given
to their special housing needs.

Essential Learning: Housing for the aging

Characteristics of living location which make
later yeais more pleasant

Proximity to relatives and friends; provision
for quiet and privacy; opportunity for inde-
pendent action; accessibility to public trans-
portation, shopping facilities, and community
services; cost range within ability to pay;
neighborhood age range according to indi-
vidual preference, with young people or
without
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Features desirable in houses for the aging
One floor layout. handrails on stairs, good
lighting. safe cooking equipment, nonslip
bathtubs and showers. outside sitting space.
doors wide enough for wheelchairs and
walkers

Types of housing available to older people
Independent living arrangement: room,
apartment, house
Living with others: private homes of family,
relatives, or friends, nursing home. homes
for the aged

Generalization 2: Maintaining health is an important
goal of the elderly which persons around them can help
promote.

Essential Learning: Mceting health needs in later
years

Special health needs of the aging
Eating nutritious foods, wearing suitable
clothing, having frequent physical check-ups,
exercising extreme caution in preventing
accidents, having persons around who are
understanding

Situations influencing the eating habits of the
elderly

Special health conditions of the individual,
physical handicaps, companionship at meals,
physical facilities for preparing and serving
foods, amount of money available for pur
chase of foods, accessibility of food

Characteristics of clothing needed by the elderly
Easy to put on and take off, fabrics which
provide warmth and are easily cared for,
attractiveness, pockets in garments, com
fortable fit

Reasons for frequent physical check-ups
Avoid possible complications from minor
injuries and illnesses, take measures to pre.
vent illness, provide peace of mind, detect
irregularities early

Practices of the elderly in preventing accidents
Use cane, hold on to railings, wear glasses,

utilize sufficient lighting, use arms of chairs
in sitting and rising. allow people to assist

Considerations in promoting mental health of
the elderly

Tolerance for habits of the elderly. assistance
in keeping the aging constructively busy,
fulfillment of the basic needs of the elderly

. Resources for helping meet health needs of
older people

State departments of: Health. Education,
Social Welfare. Commerce
Local facilities: geriatric clinics in general
hospitals, homemaker services, visiting nurse
services. nursing homes
Family contributions: nursing assistance,
safe and healthful housing, companionship
and affection, consideration and acceptance

Generalization 3: Planning for meeting financial
obligations during later years tends to result in greater
financial security for the aging

Essential Learning,: Financial security in later years

Practices in planning for future financial needs
Start retirement plans early; plan a variety
of ways of saving money for future use such
as savings accounts, stocks and bonds, en-
dowment and annuity insurance policies, real
estate; using money resources wisely through
the years

Needs of older persons requiring money
Food, clothing, shelter, medical care. recrea-
tion, gifts and charity, travel

Financial resources available to older persons
Earnings: savings, wages, investments
Benefits: retirement, disability, survive*,
social security
Public qnd private assistance: State ano
county welfare funds; contributions from
friends, relatives, private charities

Features of financial security for the aging
Financial independence, freedom in making
choices of way money is spent, less worry
about meeting financial needs
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HOME ECONOMICS 4 -CHILD DEVELOPMENT (1/2 unit)
OVERVIEW The concepts and subconcepts

organized as follows:This special interest course is planned for girls and
boys in grades 11 and 12. It provides opportunity for
pupils to study human growth and development and
to gain a keener understanding of children and of
themselves as individuals.

Trends toward early marriage and parenthood and
increasing attention to the importance of a child's
earliest experiences to his whole future life make this
course highly relevant. In addition, knowledge of child
development is immediately applicable to the many
associations these young people have in living with
brothers and sisters, in caring for children of other
families, in working with children on playgrounds or
community groups, and as means of exploring occupa-
tional interests in this area.

fc?. this course are

CONCEPT I-ENVIRONMENT FOR CHILD
DEVELOPMENT

The Chi'; in Va,ious Cultures

The Ch in the Family

CONCEPT H-DEVELOPMENT FROM
INFANCY TO ADOLESCENCE

Patterns of Development Among Children

Guiding Children
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CONCEPT IIIWELL-BEING OF INFANTS
AND CHILDREN

Preparation for Children

Care of Infants and Children

CONCEPT IVEMPLOYMENT RELATED TO
CHILD DEVELOPMENT

Occupational Opportunities Related to Child
Development

Suitability of Self for Employment in Occu-
pations Related to Child Developmcni

CONCEPT I considers the family and societal set-
tings in which children grow and develop. CONCEPT
II is concerned with the importance and techniqn
of positive guidance and with the child's physical,
mental, social, and emotional growth and development
from infancy to adolescence. CONCEPT III explores
factors contributing to well-being of infants and chil-
dren with special emphasis on preparation for children
in the home, ca.- of mother and the newborn, health
and development of infants and children, home and
community resources for optimum development. CON-
CEPT IV deals with employment related to the field
of child development.

CONCEPT IENVIRONMENT FOR CHILD
DEVELOPMENT

Subconcepts:

A. The Child in Varip;us Cul-
tures

B. The Child in the Family

Time Allocation:
(percent)

5
5

Percent of total time 10

A. THE CHILD IN VARIOUS CULTURES

Behavioral Outcomes:

Is aware of differences in child rearing prac-
tices among various cultures

Knows ways welfare of childr in all
countries is interdependent

Generalization 1: Child-rearing practices refh-:.t the
culture and affect the kind of person the child .

Essential Learning: Child rearing in various cultures

... Areas where parental practices in child rearing
vary most among cultures

Type, degree, and time for starting training
for adult responsibilities; methods of meet-
ing ev,sical needs; ways of expressing affec-

of responsibilities assumed by
ald others

Effects of differing child-rearing practices
Age at which independence is reached, time
at which formal education is started, attitudes
developed toward authority, feelings of basic
trust and security, characteristics individuals
have as adults

Generalization 2: The welfare of one's own children
depends upon the welfare of all children everywhere.

Essential Learning: Children as inheritors of suf-
fering or happiness

Reasons for concern for children everywhere
Children unwitting victims of poverty, ignor-
ance, unrest, or recipients of wealth, cultural
advantages, harmony; increased interchar
between people with differing living stare,
ards within and among countries; basic right
of all to food, care, dignity

Contributions of American families to welfare
of children in other countries

Donations to international and national aid
programs; adoption and private support of
children; exchange of ideas, goods, tech-
nclogy, culture significant to child develop-
ment

Ways families in other cultures contribute to
welfare of American children

Stimulating trade and economic exchange
which creak.: jobs for parents; sharing cul-
tural diversity through art, music, sports;
demonstrating by example alternate ways of
life, care of children; accepting young people
on foreign exchange programs

B. THE CHILD IN THE FAMILY

Behavioral Outcel....-a:

e adjustments made by own families
d,J.c to

Re; of family to own de-
velopment

Evaluates ow:: contributions to family
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Understands special situations within a family
affecting child development

Understands forces outside a family affecting
child development

Generalization 1: Children lead to satisfactions in
family living and create a need for some adjustments.

Essential Learning: Relationship of children to
family living

Satisfactions a child may bring to families
Varied interests, love and affection, realistic
outlook on life, feelings of being wanted
and needed

Aspects of living frequently requiring adjust-
ments in families with children

Social activities of family members, roles
assumed by individuals, physical arrange-
ments for infants and children, division of
money, daily routine, work life of various
members

Aspects of child development influenced by way
families make adjustments

Feelings of being an acceptable person to
self and others, development of talents and
sk:ils, ability to live with others, understand-
ing of responsibilir:es associated with role,
development of physical and emotional
health habits

Generalization 2: The well-being of children is
pendent upon reactions to the impacts of family

Essential Learning: Impact of family living on chil-
dren

Factors in the home having impact on life of
children

Parental actions: separation by emi:oyment,
death, divorce, remarriage; social activities;
interpersonal relationships; residence change
Sibling interaction: order of birth, differ-
ences in age
Material goods: equipment, furnishings, cul-
tural materials, mass media

Ways children are affected by various forces
Parental actions: carry-over of family pat-
terns of behavior into other social relation-
ships, imitation of parental attitudes toward
individual siblings, feelings of pride or
shame, divided loyalties

Sibling interaction: stimulation, incentive,
personal satisfactions. embarrassments
Material goods: imitation and establishment
of standards of behavior and activities from
television, books; understandings and knowl-
edge acquired; satisfactions, dissatisfactions

..ONCEPT ;IDEVELOPMENT FROM INFANCY TO
ADOLESCENCE

Subconcepts:

A. Patterns of Development
Among Children

B. Guiding Children

Time Allocation:
(percent)

20

20

Percent of total time 40

A. PATTERNS OF DEVELOPMENT AMONG
CHILDREN

Behavioral Outcomes:

Knows typical and atypical growth and de-
velopment patterns from infancy to adoles-
cence

Relates principles of growth to own develop-
ment

Expresses empathy to children with atypical
growth patterns

Knows sources of assistance for understand-
ing and coping with atypical children

Generalization 1: Although all children follow a
predictable sequerce of growth and development, the
rate varies amo :g individuals.

Essential Learning: Typical growth and develop-
ment from infancy to adolescence

Areas of growth and development
Physical: motor skills, sensory development,
manipulative skills, muscle development,
bone structure, nervous system
Intellectual: mental reasoning, language
abilities, creativity; curiosity; imagination

Social: relationship situations, behavior pat-
terns, attitudes toward others
Emotional: feelings of s xurity, love, accept-
ance; expectations for protection and con-
trol; emotional responses
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Principles of growth and development of chil-

Areas of growth are interrelated and each
follows a definite, predictable pattern; type
and rate of development in each area varies
among individuals: children may suffer from
being forced or held back in the learning of
any activity

Types of development occuring during different
ages

Birth through 1 year: wide individual differ-
ences in spontaneous motor activity and
degree of stimulation needed for sensory
responses; imitation of sounds; formulation
of words; gradual emotional responses in
relation to stimuli
Two through five years: rapid growth of
language and intellectual capacities; aware-
ness of sex differences; differentiation of
stimuli in environment; recognition of need
for adult help; initial estab:ishment of defen-
liive behaviors; slow head growth, rapid
limb growth, intermediate trunk growth
Six through twelve years: increased coordina-
tion of body movements; idealization of in-
dividuals outside the immediate family; in-
creased sex-typing; greater importance of
peer group; rapid rate in growth of con-
science

Generalization 2: Atypical growth and development
patterns require realistic understanding and treatment.

Essential Learning: Atypical growth and develop-
ment from infancy to adolescence

Types of atypical growth and behavior patterns
Physical irregularities: lack of muscle con-
trol, speech and sensory defects, congenital
malformation
Mental variations: retardation, giftedness
Social extremes: introversion, extroversion
Emotional maladjustments: psychosis, psy-
choneuroses

Guides in dealing with children with atypical
growth and development patterns

Treat child in normal way except in are-,s of
limitation, help child to set realistic goals and
develop his potential, arrange for remedial
or special treatment

Sources of assistance ft _uderstanding and
coping with deviations in growth and develop-
ment

101

Special classes. clinics, specialists for chil-
dren: hooks, meetings, agencies for parents

B. GLIDING CHILDREN'

Behavioral Outcomes:

Evaluates own behavior in relation to responsi-
bilities of growing up

Practices approved techniques of guidance in
relationships with children

Generalization 1: An understanding of types of
behavior expected throughout life contributes to a

sound approach in guidance of children.

Essential Learning: Behavior of children
Categories of behavior in relation to responsi-
bilities of growing up

Accepting and adjusting to the clian[..,tim,

body, managing body and learning new
motor patterns, learning one's psycho-socio-
biological sex role, relatin2 to changing
social groups, achieving an appropriate de-
pendence-independence pattern, achieving an
appropriate giving-receiving pattern of affec-
tion, developing a conscience, developing
ability to communicate and reason, establish-
ing values and beliefs

Principles regarding development of behavior
which will assist in guiding children

Each person faces certain responsibilities of
growing up at every stage of life to which
he must react, type and degree of reaction to
responsibilities vary with individuals, some
success must be achieved at each state in
order to approach the next level of maturity,
no single responsibility of growing up is
achieved in isolation, individual behavior
is influenced more by own development than
by pressures of society

Values of understanding principles of develop-
ment of behavior

Recognize teachable moment, look for certain
types of behavior at certain ages and stages
of life, expect differences

Generalization 2: Through skillful guidance a child
learns behavior which contributes to adjustment.

Essential Learning: The technique of guidance

... Purposes of child guidance
Promote positive attitudes toward self,
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environment, and other pt.ople; develop in-
dividual potential; learn ways to direct
energies for good of self and others: estal -

lish basic patterns of L.h?vior for present
and future

Practices effective in child guidance
Accept realistic standards of performance et
different ages and stages, allow child to learn
through mistakes, provide opportunities for
success, provide opportunities for gradual
adjustment to change, understand and accept
the child's role in home and community,
feel and exhibit unqualified love for the child,

-cognize variation in acceptable behavior
among different cultures

Principles of child guidance
Approval fosters values, help stimulates abili-
ties, respect encourages self-respect, affec-
tion gives security

CONCEPT IIIWELL-BEING OF INFANTS AND
CHILDREN

Subconcepts: Time Allocation:
(percent)

A. Preparation for Children 10
B. Care of Infants and Children 30

Percent of total .me 40

A. PREPARATION FOR CHILDREN

Behavioral Outcomes:
Is aware of the many family decisions in
determining whether or not to have children

Recognizes adjustments necessitated by the
addition of children in a family

Is aware of the importance of prenatal care
and sources of help to perspective parents

Generalization It The addition of children in
home necessitates many family decisions.

Essential Learning: Making decisions regarding ad-
dition of children to the home

... Factors influencing the addition of children in
the home

Physical and mental health of parents, emo-
tional maturity of parents, basic valtle:-. and
attitudes of couples toward child:en, sing

the

of family, economic adi,ostmcots needed if
wife has been contributing. to family income.
additional expenses due to havinz a baby

Ways married couples can acquire children
Pregri,,cy: planned parenthood, unplanned
pareni.lood
Adoption: sources for obtaining inf:-nts and
children, laws and procedures for adopting
children
Foster care of children: sources and pro.
cedures for obtaining children, financial re-
imbursement and related responsibilities

... Adjustments in the home necessitated by ad-
dition of children

Psychological preparation of parents and
older children; consideration for interest,
concerns, relationships of family members;
division of household responsibilities; bud-
geting to include expenses of newborn,
doctor, and hospitalization; housing to
include newborn

Generalization 2. Prenatal care of the prospective
mother will help assure physical health of mother and
mental health of both parents.

Essential Learning: Prenatal care

... Factors affecting health of mother and unborn
child

Understanding by parents of conception and
the birth process; mental attitudes toward
pregnancy; mother's medical and dental
care; health habits; illness and diseases; use
of drugs, alcohol, and cigarettes, diet, clothes

Sources of help to prospective parents
Prenatal classes, professional magazines,
clinics, physicians

Reasons prenatal care is important
Peace of mind, early detection of malfunc-
tioning of organs, understanding of expecta-
tions in pregnancy, assurance of contact per-
son if an emergency arises

B. CARE OF INFANTS AND CHILDREN

Behavioral Outcomes:

Understands the physical needs of infants and
children and how to meet them

Appreciates contribctions family has made to
own physical care

-,1-i
Yd
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Recognizes resperribilities of adults in guid-
ing play and recreation of children

Assumes some responsibility in selertin: and
using play materials for children

Knows available resources outside the family
for the care and protection of children

Generalization 1: Good physical care contributes to
well-being of children.

Essenti.:I Learning: Physical care of children from
birth to adolescence

Considerations in meeting physical needs of
children

Feeding: food and nutritional requirements,
techniques of feeding, eating habits, attitudes
toward food and eating
Clothing: requirements in relation to com-
fort, season, developmental stage; techniques
in dressing
Bathing: equipment and supplies, techniques
and schedules in bathing
Sleeping: sleep and rest requirements, equip-
ment and furnishings, space and arrange-
ment, habits and attitudes
Elimination: equipment, habits, and attitudes

Ways to promote safet) of infants and children
Providing safety features in the home; teach-
ing safety rules in use and care of home
equipment, in play, in r,ntact with others;
arranging supervision of children's activities

C -:neralization 2: Adults have major responsibility
for promoting play and recreational activities which
contribute to the optimum growth of children.

Essential Learning: Play and recreation for children

... Responsibilities of adults for play and recreation
of children

Provision of materials and equipment for
play, promotion of the use of safe and suit-
able equipment, trah ing in correct use of
equipment and safe procedures in recrea-
tional activities, choice of play area, encour-
agement of a variety of play and recreational
activities, recognition that play is a way child
learns

... Types of play activities in relation to values to
be derivec'.,

Developing muscle coordination: swinging;
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hiking; squeezing toyt,
Socializing and sharing: games. folk danc-
ing. spot:,
Developing imagination and creativity: dra-
matic play, art work, tell.htz stories
Releasing emotions: sports, reading. listen-
ing to or participating in Tours activities,
watching television
Developing manipulative skills: art work,
sewing. playing musical in-truments
SolvhT problems: building - models, doing
puzzles

Factors to consider when selecting plat: ma-
terials and equipment

Suitability to age, ability, interest: durability
and safety of construction; ease of use; type
of learning and development involve,'"

Generalization 3: Resources outside the home are
available to assist the family in the care and protec-
tion of children.

Essential Learning: Assistance to families in care
of children from infancy to adolescence

... Ways the local community supplements home in
caring for children

Sponsor cultural and educational programs,
provide recreational and educational institu-
tions, provide health and protect, n services

Community and private agencies for health and
protection of children

Health and welfare organizations, local
Board 0; Education, local Romemakers' Serv-
ice, Visiting Nurses Association

Areas of legal protection for children
Marriage, adoption, education, work, foster
care, support of children

CONCEPT IVEMPLOYMENT RELATED TO CHILD
DEVELOPMENT

Subconcepts: Time Allocation:
(percent)

A. Occupational Opportunities
Related to Child Develorment 5

B. Suitability of Self for Em-
ployment in Occupations Re-
lated to Child Development . 5

Percent of total time 10

jL
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A. OCCUPATIONAL OPPORTUNITIES RELATED
TO CHILD DEVELOPMENT

Behavioral Outcomes:

aware of a variety of occupation. related to
I development and level of training

Is able to identify factors which affect avail-
ability of employment in child development-
related occupations

Utilizes sources lot obtaining pertinent in-
formation about occupational opportunities re-
lated to child development

Generalization 1: Understanding factors affecting
employment opportunities helps individuals make voca-
tional choices.

Essential Learning: The nature of occupations re-
lated to child development

Occupations in relation to level of training
High school courses: day care center assist-
ant, nursery school assistant, assistant in
children's home, camp counselor, recreational
center aide, employment in nome care of
children, sales clerk in child-related retail
area
Two years beyond high school: assistant
camp director, self-employment-care of chil-
dren, self-employment-care of children in own
home and homes of others, public nurse, air-
lines stewardess, governess
Four or more years beyond high school:
teacher, child psychologist, social worker,
director of children's programs

Places of employment
Schools: private or public, nursery or ele-
mentary
Hospitals: children's and infants' sections in
general hospital, children's hospital
Retail stores: specialized shops or depart-
ment in general stores dealing with children's
clothing, toys, Lrniture
Recreational centers: camps, parks, clubs
Homes: private home, institution

Factors affecting number and types of occupa
tions available

Type of community: urban, suburban, rural,
small town
Kinds of economic area: agricultural, indus-

trial. resort. residential
Conditions of economic growth and decline:
unemployment rate, turnover of eruplovees.
income level. ,Idustry

Gerteralizat:em 2: of many a.vailal-lc ,ources of
information will provide background Lr weighing
decisions reprding choice of occupation.

Essential Learning: Secul'ing information about
(icc4pational opp-ortunitks

Sources for information about t-4-pes and loca-
tion of opportunities

School and public libraries, school guidance
office, friends and relatives, newspaper adver-
tisements, employment agencies

... Types of information t investigate
Scope of job, opportunity within field, geo-
gry.,-;iiic location with greatest potential, sta-
bility of job in the field

B. SUITABILITY OF SELF FOR EMPLOYMENT IN
OCCUPATIONS RELATED TO CHILD

DEVELOPMENT

Behavi ,ral Outcomes:

lentifies personal qualities which contribute
personal employability

Evaluates personal potent for employment
in occupations related to child development

Generalization 1: Careful analysis of personal assets
and liabilities will help one determine a suitable choice
of occupation.

Essential Learning: General employability of self

Factors to consider when assessing personal
qualfications for employability

Physical and mental health, physical and
mental capabilities and limitations, physical
habits, emotional behavior, personality traits,
personal appearance, conimunication skills

Factors to consider when analyzing personal
aspirations regarding employment

Ability for and interest in further training:
desire for money, prestige, position, status

Factors to consider when examining personal
competence

Manipulative skills: manual dexterity,
strength



ROME ECONOSITCS EDUC4,TION-STILABT:5

Mental skills: attention to detail. knowledge.
imagination
Social skills: ability to relate well to others.
preference for working alone and 'or in
groups

Generalization 2: When one's personal qualifications
and interests are suited to the type of occupations
chosen. empl !Anent can be more satisfying and

Essential Learning: Relation of self to specific child
development-related occupations

HOME ECONOMICS 4CHILD DEVELOPMENT
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Aspects to consider when analyzing specific
occupations

Title of job. description of work required.
personal competences required. working con-
ditions, remunerative potential, opportunities
for advancement

Factors to be considered in assessing personal
qualifications for a specific occupation

Similarity of person ' characteristics to those
required, degree of interest in work of posi-
tion, present and potential aptitude for re-
quired work, possible personal satisfaction
to be gained

REFERENCE GUIDE
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CONCEPT I CONCEPT II CONCEPT III I CONCEPT IV
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13-16
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9-13

Tate All All
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HOME ECONOMICS 5FAMILY AND COMMUNITY H7ALTH (1/2 unit)

OVERVIEW

Families and individuals place good health high on ccurl,, for pupils in grades 11 and 12 provides the
their lists of values and goals. This special interest opportunity to study health in a broad perspective
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from world concern to individual responsibility.
Advances in medical science offer continuing encour-
agement that mental and physical health can be a
realistic aspiration for most people. but actual main-
tenance of health weighs heavily upon personal deci-
sion. family management. and community effort.

The concepts and subconcepts for this course are
organized as follows:

CONCEPT ITHE HEALTH OF THE NATION
AND THE WORLD

The Challenge of Wor!cl H- alth

The Citizen and Health

CONCEPT IIHEALTHFUL LIVING

Development of Health

Management for Famk Health and Safety

CONCEPT IIIHOME CARE OF THE SICK
AND INJURED

Family Care for Confined Members

Using Community Resourcer for Home
Care of the Sick

CONCEPT IVEMPLOYMENT RELATED TO
FAMILY AND COMMUNITY HEALTH

Occuri.' mal Opportuniciet= Related to
Family and Community Health

Suitability of Self for Employment in Oc-
cupations Related to Family and Com-
munity Health

CONCEPT I is planned to develop an awareness
of world health problems and cooperative action being
taken toward their solution. It also defines the interrela-
tionships between individual and community responsi-
bility. CONCEPT II establishes personal and family
preparedness as basic to reducing and meeting health
crises.

In CONCEPT III home care of the sick and injured
is explored, mental illness is considered, and the exten-
sion of home facilities through knowledgeable use of
community resources is given attention. CONCEPT
IV relates to emplGyment opportunities in health serv-
ices for ;nterested persons with various levels of educa-
tion and training.

CONCEPT ITHE HEALTH OF THE NATION
AND THE WORLD

Subconcepts:

A. The Challenge of World
Health

B. The Citizen and Health ___

Time Allocation:
Ent

10

Percent of total time 15

A. THE CHALLENGE OF WORLD HEALTH

Behavioral Outcomes:

Understands the broad meaning of health

Gains insight into ways world health problems
are approached and improvements are made

Generalization 1: Giw,d health is a condition that
is often considered an individual's most valued posses-
sion.

Essential Learning: Meaning of good health

Indicators of good health
State of complete physical, mental, social
well-being; ability to use intellectual, emo-
tional, and physical resources for optimum
living; absence of disease and infirmity

Ways good health enriches life
Increases productivity, makes possible better
use vi human and material resources, encour-
ages a positive outlook

Factors affect or determining personal health
Heredity, environment, behavior

Generalization 2: Certain health problems ..e of
concern in all areas of the world.

Essential Learning: Major health problems through-
out the world

... Kinds of health problems with international
significance

Malnutrition, mental illness, accidents, poten-
tial radiation hazards, chronic diseases, com-
municable diseases

... Factors contributing to health problems
Depletion of natural resources, overpopula-
tion, diseases of old age, increased travel and
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mingling of people. nuclear erplosions, in-
sufficient food

Generalization 7: Positive action undertaken co-

operatively by many organizations is leading to
improved health ,oughout the world.

Essential Learl77g: Action towards solution of
health problems

Reasons for concern over world health problems
Interest in fellowman, in future of nation
and world, and in future generations; desire
for survival; challenge of searching for solu-
tion to problems

Types and functions of organizations working
toward world health

World Health Organization (WHO) : helping
people of different nations to help themselves
to healthier living, assisting nations control
communicable diseases with modern tech-
niques
United Nations International Children's
Emergency Fund (UNICEF) : helping pro-
vide necessities for the children of the world
through bolstering nutrition and making
medical supplies and services available
International Red Cross, private charities,
and relief programs: meeting emergencies

,1 assisting with disaster relief and re-
habilitation
Freedom from Hunger Campaign: attempt-
ing to solve food crises through corbined
efforts of peoples of many nations
Private industries and agencies: cooperating
on discovery and development of resources
as harvesting the sea, population control,
radiation control, distribution cf food sup-
plies, improved agriculture, research in men-
tal health

B. THE CITIZEN AND HEALTH

Behavioral Outcomes:

Recognizes influences oi problems of
others upon individual, . families

Sees ways individuals and groups work to
promote improved health for all

Generalization 1: As an individual understands
health problems he is better prepared to work with
others toward the alleviation of these problems.
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Essential Learning: Relationship of t.he individual
and family to health in the community. nation

Influences upon in 2,.-Huals cue tr, health prob-
lems of others

Feelings of uneasiness when epidemics
str:ke: pressures for contributions from
agencies and institutions working toward
pre. ,ntion and cure of sperifix diseases;
encouragement to become more aware of
causes and cures of various health situations
through educational material., clinics, tele-
vision programs

Efforts of individuals and groups in alleviating
health problems

Individuals: contribute financially to re-
search programs concerned with health, sup-
pert programs concerned with eliminating
hazards causing health problems, promote
good health attitudes and standards in home
and community, obey laws, use influence
for establishing health measures, maintain
home conditions conducive to health
Groups: provide workmen's cc7.pensation,
health and medical plans, health services,
recreational programs; set health standards
in relation to foods, shelter, drugs, water;
promote aspects of health in educational pro-
grams for youth and adults; promote ethical
practices in businesses and professions

Generalization 2: Community regulations and prac-
tices related to health are designed to protect the
individual and family.

Essential Learning: Relationship of community
practices to health of individuals and families

Situations in communities which may affect
health of individuals and families

Traffic, eating places, land utilization, air
pollution, noise, water pollution, odors, gar-
bage disposal

Measures for coping with community sittaitions
Zoning laws, trk5,, regulations, health and
safety education programs, housing require-
ments, recreational areas, food service stand-
ards and inspection, curfews for children,
clinics

Ways community regulations and practices af-
fect health of individuals and families

Lessens chance of accidents and disease;
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promotes better mental health; protects youth
from using narcotics, alcohol, and tobacco

CONCEPT IIHEALTHFUL LIVING

Subconcepts: Time Allocation:
(percent)

A. Development of Health 10

B. Management for Family
Health End Safety 20

Percent of total time 30

A. DEVELOPMENT OF HEALTH

Behavioral Outcomes:

Exhibits good health habits

Recognizes the need for personal effort
maintenance of health

tecting self from disease, preventing acci-
dents, knowing principles of first aid, rely-
ing on professional advice, avoiding health
fads, practicing good nutrition

... Reasons for variations in patterns for health-
ful living

Age, state of health, type of occupation.
hobbies and recreational interests

B. MANAGEMENT FOR FAMILY HEALTH AND
S4FETY

Behavioral Outcomes:

Understands the importance of management
in creating a safe and healthy environment

Recognizes the value of a financial plan for
medical care and health maintenance

Is able to act appropriately in time of emer-
in gency, either meeting the crisis or seeking help

Generalization 1: Maintaining health and safety in
the home is a responsibility to be shared by each
family member according to his ability.

Essential Learning: Planning for maximum health
and safety

Considerations in establishing healthful climate
in the home

Provisions for physical needs of individuals,
such as food, clothing, shelter; provisions for
emotional and mental needs, uch as security,
love; maintenance of safe environment
through alertness to and correction of acci-
dent hazards, efforts to avoid and prevent
illness, safeguards for crises, release from
mental and emotional strain

Generalization 1: Good health is reflected in an
individual's appearance and attitude.

Essential Learning: The nature of optimum health

Characteristics of a healthy person
Physically fit: well-developed body, appro-
priate weight and height, free from disease
or infirmity: good muscle tone, strength and
endurance
Emotionally stable: faces problems realis-
tically, relates appropriately to other people,
finds pleasure and inner satisfaction in life,
is in control of own emotions
Mentally alert: broad interests, continuous
learning, active commitment to living

Results of establishing appropriate health atti-
tudes and habits

Carry-over habits into new environments,
positive influence on others, improved health,
reduced chances of defects and disease,
extended life span, vigorous full existence

Generalization 2: Each individual must adjust his
pattern of healthful living according to own situation.

Essential Learning: Promotion of personal health

... Patterns for healthful living
Maintaining physical fitness, developing and
keeping mental and emotional health, pro-

Steps in managing for family health
Define objectives, identify means of reaching
objective, share responsibilities among
family members, gather information, carry
out plans

Ways to encourage family cooperation in main-
taining health

Promote positive attitudes and effective prac-
tices, give approval for each member's con-
tribution, adapt to changing situations

Resources outside the family available to serve
health needs

Professional medical personnel: doctors,
specialists and generalists; nurses, registered
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and practical; dentists, specialists and gen-
eralists
Physical facilities: various types of hospitals
and institutions, clinics, nursirig homes
Tax-supported services: health department,
fire department, police department

Generalization 2: Being adequately prepared to meet
emergencies arising from illness and accidents or from
loss of income contributes to family economic security.

Essential Learning: Financial security in relation to
health

Benefits of having a plan for meeting health
costs

Increased ability to meet costs of medical
services, opportunity for better medical care,
freedom from worry over possible future
costs

Factors affecting the type of financial plan for
health needed by individuals and families

Size of family, age and sex of members,
income, cost of medical service in area, com-
munity and tax-supported health services
available, individual health problems, stand-
ards of health cam desired

Types of plans available for meeting health
costs
Health insurance: sickness, accident, hos-
pitalization
Personal savings: annuity, bank account, life
insurance
Work compensation: disability, sickness

Health frauds to avoid
Fake health and accident insurance policies,
misleading advertising of foods and health
products, experiments reported as cures, mis-
use of statistics, recommended self-medica-
tion, quacks, cults, and fads

Generalization 3: Family members will be better
prepared to handle emergencies if they have some
knowledge of first aid techniques and keep a variety
of supplies and equipment ready for use.

Essential Learning: Meeting emergencies

... Types of emergencies resulting in major or
minor illness and injury

Traffic or home accidents resulting in breaks,
bruises, cuts, shock; contamination of food
or water; skin poisoning or burns; exposure
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to excess sun, wind, cold; disasters such as
flood. fire, atomic attack

General procedures for coping with emergencies
Knowing recommended methods for various
emergency conditions, applying appropriate
first aid measures, keeping supplies and
equipment handy, summoning help

CONCEPT IIIHOME CARE OF SICK AND
INJURED

Subconcepts: Time Allocation:
(percent)

A. Family Care for Confined
Members 35

B. Using Community Resources
for Home Care of the Sick 10

Percent of total time 45

A. FAMILY CARE FOR CONFINED MEMBERS

Behavioral Outcomes:

Realizes the need for evaluating problems fac-
ing families when sickness occurs

Gains some proficiency and skill in caring for
the sick at home

Understands that a well-arranged and appro-
priately equipped room aids in providing for
the comfort and care of the patient

Applies the principles of nutrition and meal
planning in preparing and serving meals to the
ill

Shows beginning understanding of mental ill-
ness

Generalization 1: Home care of the patient must be
considered in light of total needs and the family's
ability to provide them.

Essential Learning: Planning for home confinement
of a patient

... Conditions which imply home care
Prolonged illness, lack of funds for hospital-
ization, attitude of patient, shortage of hos-
pital service, routine short illnesses

Considerations in deciding to care for patient
in the home
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Patient: physical and psychological needs.
necessary treatments, nature of illness or
accident
Home situation: size and type of dwelling:
personnel available and able to rare for
patient; number and types of adjustments
needed in household routines, personal living
habits

Generalization 2: Keeping the patient comfortable
during illness helps assure required rest and relieves
the strain of being confined.

Essential Learning: Care and comfort of the patient

Essentials in care of sick at home
Taking pulse, respiration, temperature; giv-
ing hot and cold packs, steam inhalations;
bathing patients confined to bed, ambula-
tory; changing bed linen; administering
medications at doctor's advice; maintaining
health records

Techniques for increasing patient's comfort
Caring for grooming and clothing needs,
planning diversions, keeping equipment and
supplies convenient to patient, changing posi-
tions, relieving pressure, providing needed
supports, adjusting bedding, giving massages

Responsibilities of family members to home
care of sick

Establishing a schedule, considering needs
of patient and other family members, assum-
ing responsibilities commensurate with age,
experience, skills, and abilities

Generalization 3: The furnishings and their arrange-
ment in the sickroom contribute to the patient's com-
fort and well-being and to ease in caring for patient.

Essential Learning: Planning surroundings for the
patient

Characteristics of loom appropriate for the
sick

Properly ventilated, heated, lighted; con-
veniently located to bathroom, kitchen; free
from disturbing noises; color and design
conducive to relaxation; minimum of furni-
ture and accessories

Types of furniture and equipment for patient's
room

Basic equipment: bed, bed table, chest,
straight chair, easy chair, signal device,

waste container
Special equipment: back rest, commode, foot
rest

Considerations in arranging furniture and
equipment for efficiency and comfort

Ease in caring for patient. efficiency in stor-
ing equipment and supplies in relation to use.
comfort and well-being of patient

Ways of caring for the sickroom and its furnish-
ings

Follow approved cleaning procedures; use
effective and nonirritating cleaning supplies;
follow approved methods in arranging and
keeping flowers and plants

Generalization 4: In feeding a patient different
approaches to planning and serving foods are needed.

Essential Learning: Feeding the patient

Factors in meal planning for the sick
Follow diet prescribed by doctor; prepare
foods to preserve nutritional value; serve
foods attractively arranged in suitable quan-
tity; consider age, type of illness, likes and
dislikes, physical handicaps of patient; use
foods which can be handled and eaten easily
by patient; adapt food for sick from family
meals

... Diets for various health conditions
Liquid, soft, light, low salt, low fat

Generalization 5: Rehabilitation and recovery from
mental illness often depends upon family understand-
ing and care.

Essential Learning: Mental illness

.. Types of behavior which may indicate mental
illness

Continually unhappy; cannot sleep, eat, con-
centrate, or get along with people for days on
end; severe depression; lack of interest in
people, things, and life in general; drink
excessively; use narcotics

Causes and origin of mental illness
Stresses, damage to brain, unusual events,
deprivatiin of a source of emotional sup-
port, overprolonged grief

Sources of assistance to mentally disturbed per-
sons

Clergy, clinical psychologist, psychoanalysts,
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social workers, marriage counselors, guid-
ance counselors

... Ways families can help the mentally disturbed
Recognize symptoms early, encourage per.
sons to seek professional assistance, main-
tain attitudes of understanding and compas-
sion, adhere to professional recommendations
in care of patient

B. USING COMMUNITY RESOURCES FOR HOME
CARE OF THE SICK

Behavioral Outcomes:

Is aware of the human and material resources
available in the community to assist in the
care of the sick

Is aware of procedures for obtaining equip-
ment or services

Generalization 1: Use of supplementary equipment
available from the community adds to the patient's
comfort and reduces cost of illness.

Essential Learning: Loar or rental of equipment for
care of sick

Community sources for loan or rental of equip-
ment for care of sick

Local service groups, fire department, medi-
cal supply store, rental stores, individuals

Types of equipment available
Hospital type beds, bedside tables, crutches,
walkers, wheelchairs, commode, special
chairs

Reasons for supplementing equipment available
in home

Infrequent use, expensive to buy, more ap-
propriate equipment for patient and person
caring for patient, inadequate storage space
when not in use

Generalization 2: Use of human resources from the
community assists the family and helps make the
patient comfortable.

Essential Learning: Human resources within the
community for care of sick

Sources of volunteer and paid help
Visiting Nurses Association, Homemakers'
Service (check your local health or welfare
dept. or Community Chest), individuals with

cl".; - t-7:49

some specialized training or experience, fire-
men

... Types of services which individual may provide
Give treatments, demonstrate procedures,
provide nursing care

CONCEPT IVEMPLOYMENT RELATED TO
FAMILY AND COMMUNITY HEALTH

Time Allocation:
(percent)

Subconcepts:

A. Occupational Opportunities
Related to Family and Com-
munity Health _ _______ _ 5

B. Suitability of Self for Em.
ployment in Occupations Re-
lated to Family and Com-
munity Health 5

Percent of total time 10

A. OCCUPATIONAL OPPORTUNITIES RELATED
TO FAMILY AND COMMUNITY HEALTH

Behavioral Outcomes:

Is aware of a variety of occupations related
to family and community health and level of
training required

Is able to identify factors which affect avail-
ability of employment in healthrelated occupa-
tions

Utilizes sources for obtaining pertinent infor-
mation about occupational ,opportunities re-
lated to family and community health

Generalization 1: Understanding factors affecting
employment opportunities helps individuals make voca-
tional choices.

Essential Learning: The nature of occupations re-
lated to family and community health

... Occupations in relation to level of training
High school courses: nurse's aide, hospital
aide, private employment for aged and sick,
office assistant for dentist or doctor
Two years beyond high school: practical
nurse, dental hygienist, medical secretary,
laboratory technician
Four or more years beyond high school:
registered nurse, school-nurse teacher, an-
esthetist, doctor, director of nurse's training
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hospital, supervisor of nurses, dietician, oc-
cupational therapist

Places of employment
Business and industrial firms, private prac-
tice, homes, schools, hospitals and clinics,
government agencies

Factors affecting number and types of occupa-
tions available

Type of corrunun?- : urban, suburban, rural,
small town
Kind of economic area: agricultural, indus-
trial, resort, residential
Conditions of economic growth and decline:
unemployment rate, turnover of employees,
income level, industry

Generalization 2: Use of many available sources of
information will provide background for weighing
decisions regarding choice of occupations.

Essential Learning: Securing information about
occupational opportunities

... Sources for information about types and loca-
tion of opportunities

School and public libraries, school guidance
office, friends and relatives, newspaper adver-
tisements, employment agencies

...Types of information to investigate
Scope of job opportunity within field, geo-
graphic location with greatest potential,
stability of jobs in the field

B. SUITABILITY OF SELF FOR EMPLOYMENT
IN OCCUPATIONS RELATED TO

FAMILY AND COMMUNITY HEALTH

Behavioral Outcomes:

Identifies personal qualities which contribute
to personal employability

Evaluates personal potential for employment
in occupations related to family and com-
munity health

Generalization 1: Careful analysis of personal assets
and liabilities will help one determine a suitable choice
of occupation.

Essential Learning: General employability of self
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... Factors to consider when assessing personal
qualifications for employability

Physical and mental health. physical and
mental capabilities and limitations. physical
habits, personal appearance, emotional
behavior, communication skills. personality
traits

Factors to consider when analyzing personal
aspirations regarding employment

Ability for and interest in further training;
desire for money, prestige, position. status:
desire to be of service

Factors to consider when examining personal
competence

Manipulative skills: manual dexterity,
strength, endurance
Mental skills: attention to detail, memory,
knowledge, attitude toward suffering
Social skills: ability to relate well to others,
sympathy, empathy, understanding

Generalization 2: When one's personal qualifications
and interests are suited to the type of occupation
chosen, employment can be more satisfying and
rewarding.

Essential Learning: Relation of self to specific
family and community health-related occupations

Aspects to consider when analyzing specific
occupations

Joh titles, description of work, personal
compc :ences required, working conditions,
remunerative potential, opportunities for ad-
vancement, inherent worth of job

Factors to be considered in assessing personal
qualifications for a specific occupation

Similarity of personal characteristics to those
required, degree of interest in work of posi-
tion, present and potential aptitude for re-
quired work, possible personal satisfaction
to be gained, possible personal contributions
to be made

Satisfactions which may be derived from
occupations related to family and community
health

Helping individuals to be more comfortable
and in better health, contributing to an
important social concern, working in a field
which is respected
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HOME ECONOMICS 6HOUSING, FURNISHINGS,
OVERVIEW

This special interest course for girls and boys in grades
11 and 12 is designed to provide a basic understand-
ing of the broad subject of housing as it relates to
individuals, families, and communities. Cultural influ-
ences upon housing at home and abroad, trends and
developments in local housing, and considerations in
selecting, decorating, furnishing, and maintaining liv-
ing space are included for study.

Housing represents the single largest t-xpenditure
of family income for the majority of households,
according to consumer spending indices. It is related
importantly to the social, psychological, and aesthetic
aspects of family living. Mobility trends have put
housing, with its many components, into focus as an
area of repeated concern rather than of once-in-a-life-
time or infrequent status. In addition, increasing
varit in the consumer market adds complexity to the
choices which must be made.

The concepts and subconcepts for this -course are
organized as follows:

CONCEPT IHOUSING AND SOCIETY

5,381_

AND EQUIPMENT (1/2 unit)

Housing at Home and Abroad

Housing Improvement as a Social Concern

CONCEPT Y.IHOUSING FOR THE INDIVID-
UAL AND FAMILY

Housing Selection

Housing Expenditures

Interior Design and Decoration

Selection of Equipment and Furnishings

CONCEPT IIIMAINTENANCE OF LIVING
SPACE

Organization and Management

Cleaning and Repair

CONCEPT IVEMPLOYMENT RELATED TO
HOUSING, EQUIPMENT, AND FURNISH-
INGS
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Occupational Opportunities Related to
Housing, Equipment, and Furnishings

Suitability of Self for Employment in Occu-
pations Related to Housing, Equipment, and
Furnishings

CONCEPT I considers housing as a basic concern of
peoples everywhere. Differences in housing and housing
requirements are explored, as well as influences that af-
fect the quality of housing available. CONCEPT II
focuses upo1 information and competencies important
in providing appropriate housing for families and indi-
viduals. The interrelationships between family housing
needs, aesthetics, family resources, and availability are
considered. In CONCEPT III the pupil will be exposed
to the important aspects of management, maintenance,
and upkeep of living space for maximum family satis-
faction and for economic implications. CONCEPT IV
stresses occupational opportunities in fields of housing,
furnishings, and equipment and the personal qualities
appropriate for such vocations.

CONCEPT IHOUSING AND SOCIETY

Subconcepts: Time Allocation:
(percent)

A. Housing at Home and
Abroad 5

B. Housing Imp: ovement as a
Social Concern 5

Percent of total time 10

A. HOUSING AT HOME AND ABROAD

Behavioral Outcomes:

Understands factors that lead to variations in
housing in different cultures

Knows ways in which housing varies in other
countries and at home

Sees ways in which housing influences family
and community living

Generalization 1: A variety of societal characteristics
defines and directs the type of housing in any culture.

Essential Learning: Housing in various cultures

... Factors influencing housing in various cultures
Population density and mobility patterns;
family composition and living patterns;

traditicns and religious beliefs; health and
sanitation standards; educational, social, and
political conditions; geography and climate;
building materials available: economic
levels; technological and scientific develop-
ment: work and residence patterns; taste
and aesthetics

Aspects of housing which vary among cultures
Amount of shelter, style of housing, size of
unit, materials and construction, equipment
and convenience features

Generalization 2: Standards and patterns of living
in a given household or country are greatly influenced
by housing.

Essential Learning: Impact of housing on living

Areas of living influenced by housing
Interpersonal relationships, health status,
standard of living, self-respect

Aspects of housing influenced by availability
and utilization of space

Comfort, convenience, health and safety.
privacy, pursuit of interest, opportunities
for beauty and self-expression

B. HOUSING IMPROVEMENT AS A SOCIAL
CONCERN

Behavioral Outcomes:

Is aware of problems related to inadequate
housing

Identifies housing conditions
munity which may lead to
social problems

w Is aware of activities under way for the
improvement of housing and the agencies
and organizations which promote these activi-
ties

Recognizes the responsibility of the individual
for the improvement of housing for self and
society

Generalization 1: A complex interrelationship exists
between inadequate housing and many societal and
family problems.

Essential Learning: Housing as cause and effect of
social problems

... Housing conditions which contribute to social
problems

in own corn-
or aggravate
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Shortage of housing, substandard housing.
overcrowding in a given unit, lack of living
space around housing in populated areas

Social conditions which contribute to housing
needs or problems

Shirts in population, concentration of elderly,
segregation practices, deterioration of neigh-
borhoods, industrial development in com-
munities, de-evaluation of property. unem-
ployment

Human problems frequently associated with
conditions of housing

Illness and disease, abuse and neglect of
children, conflicts in family relationships,
educational and cultural deprivation, youth
and adult crimes, illegitimacy, feelings of
apathy and resignation

Generalization 2: Improved housing in communities
and in the world is a complex problem that requires
the concerted efforts of individuals, agencies, and
governments on all levels.

Essential Learning: Action toward housing improve-
ment

Types of public and group activity toward
solution of housing problems

Legislation and regulation: antidiscrimina-
tion, building codes and inspection, invest-
ment protection
Financial: public housing, slum clearance
and urban renewal, redevelopment, conserva-
tion, rehabilitation, emergency housing, aids
to private housing, loans
Educational: surveys; home shows, fairs;
help in locating and financing housing: in-
formation on maintenance

Types of individual activity and efforts toward
housing improvement

Care and upkeep of own housing, contribu-
tions to group efforts, self-help programs
for community improvement, responsible
citizenship, utilization of educational aids
and assistance available

International efforts toward housing improve-
ment

United Nations activities; national govern.
ment ail and loan programs; exchange of
technicians in areas of housing, home living,
sanitation, health; business investment
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. Types of agencies and organizations assisting
in solving housing problems

Local. State, and national governments: hous-
ing authorities, public welfare, Veteran's
Administration, Federal Housing Administra-
tion, Home Loan Bank Board. Federal Na-
tional Mortgage Association. Farm Home
administration
Private: business and professional organiza-
tions, banks and loan associations, private
investors, insurance companies, churches.
schools and educational programs

CONCEPT IIHOUSING FOR THE INDIVIDUAL
AND FAMILY

Subconcepts:

A. Housing Selection
B. Housing Expenditures
C. Interior Design and Decora-

tion

D. Selection of Equipment and
Furnishings

Percent of total time

Time Allocation:
(percent,

15

10

20

15

A. HOUSING SELECTION

Behavioral Outcomes:

Knows sources of information about available
housing

Is aware of variations in forms and styles of
architecture and housing construction features

Is able to identify factors important to con-
sider when choosing the location for living

Recognizes factors in own family situation
which have influenced present housing

Shows skill in weighing and evaluating alter-
nate housing possibilities for various families

Generalization 1: The type of dwelling unit selected
by an individual or family is influenced by personal
circumstances and by local conditions.

Essential Learning: Selection of the dwelling unit

... Types of architectural forms and styles
Forms: one family, duplex, apartment,
mobile home
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Styles: Colonial, Georgian, Regency. English
half-timbered, French Provincial, Modern

Factors influencing space needs and choice of
housing

Family composition: stage of family cycle:
health status of family members; values.
goals, and interests of individuals and the
family as a whole; types of activities carried
on in the home: family economic and social
situation

Factors to consider in floor plan or layout
Size of floor space; exposure of rooms: num-
ber and potential use of rooms: relation.
ships of rooms in terms of safety, ease of
care, flow of traffic, convenience, privacy,
attractiveness, shapes of rooms; amount of
wall space; placement of fixed equipment

Construction features to consider in relation
to material, safety, durability, cost of upkeep

Exterior: foundations and footings, walls,
porches, window and door frames, roofing,
gutters, downspouts, drainpipes, chimneys
Interior: walls, floors, ceilings, joists, posts,
beams, insulation, doorknobs, locks, hinges,
cabinets, closets, shelves
Utilities: heating and cooling systems;
plumbing fixtures, pipes; electrical wiring.
branch circuits, switches, outlets, type of cir-
cuit, lighting fixtures
Placement on site: drainage factors, natural
light

Personal and aesthetic factors to consider in
selecting housing

Response of individuals and family mem-
bers to space, coiors, style; acknowledgment
of what can be changed and what cannot;
feeling or intuitive reaction as to whether
the housing "fits" the family

Factors influencing individual or family deci-
sion to buy or rent a home

Availability, local housing market fluctua-
tions, cost, ability to finance, permanency
in community, personal choice

Responsibiliti.ts in relation to acquiring and
keeping up a dwelling unit

Home ownership: obtaining deed, certificate
or title, mortgage; meeting mortgage and
tax payments, other assessments; maintf, ining
and improving buildings and grounds

Rental of housing: checking required deposits
and regular payments of rent: caring for
property. understanding terms of lease

Generalization 2: Evaluation of community factors
aids in appropriate selection of a location for individ-
ual or family housing.

Essential Learning: Location of the dwelling unit

Sources of information
For available housing and building lot: news-
papers, realtors, renting agencie,, church
groups. place of employment, individuals
For zoning and building codes: municipal
government offices. architects, builders, con-
tractors

Considerations in sel:cting the community in
which to live

Type of community and neighborhood. de-
velopmental prospects in area, services avail-
able, type and proximity of neighbors, em-
ployment opportunities, cost of housing, zon-
ing and building codes

B. HOUSING EXPENDITURES

Behavioral Outcomes:

Is aware of types of ,xpenses related to hous-
ing

Assists'family in planning fcr meeting financial
expenditures in relation to housing

Knows advantages and disadvantages of cash
and credit and the sources of credit available
for housing purchases

Is able to integrate the many costs ndated to
housing into a workable financial plan for
families of varying circumstances

Generalization 1: Careful planning for bousing
expenditures helps families and individuals meet
obligations and derive maximum satisfaction from
money available for these purposes.

Esserw-al Learning: Financial obligations related to
housing

... Types of housing costs
House: payments on home ownership, rented
property, insurances
Household operation: utilities, maintenance
and improvement of interior and exterior of
dwelling
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Furnishings and equipment: purchase of new
or used items. upkeep and repair. insurances
Auxiliary costs: commutation costs. assess-
ments for community improvements. services
and other expenditures resulting from loca-
tion or type of housing'

... Practices which help families meet financial
o-Aigations for housing

Select type of housing within range of ability
to pay, evaluate personal and family goals
in relation to housing in light of available
money. allocate definite amount to meet
varied housing cost:5, distribute costs for
major items by making a long.-rang,.., plan.
use time and talent of family members for
improvement arid maintenance. keep cumula-
tive records of expenditures for operating
and maintaining the home which can serve
in making needed ad:ustments, utilize pay-
ment procedures in relation to ability to pay.
use reliable sources of help in solving hous-
ing financial problems

Generalization 2: Knowledge of factors involved in
the use of cash or credit for the purchase of housing
arid furnishings helps individuals make discerning
judgments in methods of pay rent selected.

Essential Learning: Meeting financial obligations
related to housing

Ways individuals and families pay for housing
costs

Cash: save in advance, pay from current
salary, use gift money
Credit: borrow from banks, loan companies.
credit union, family friends: obtain sales
credit from retail stores, commercial hanks,
finance companies

Advantages of using cash and credit
Cash: no carrying or service charge, freedom
from worry about meeting payment dates,
immediate ownership, possibility of lower
purchase costs
Credit: immediate use of desired articles,
establishment of credit rating, ease of ex-
change of unsatisfactory item, availability of
major purchases when most needed

C. INTERIOR DESIGN AND DECORATION

Behavioral Outcomes:

Thinks of home decoration as a means of

04'60

indkidual expression and enhancement to
family living

Realizes that beauty and function are often
unrelated to cost or price

Is able to apply principles of design in home
decoration

Recognizes uaNs taste is expressed in home
decoration

Uses imagination and creativity in decorating

Generalization 1: Application of design principles
can lead to the achievement of pleasing effects in
houie decoration.

Essential Learning: Interior design

Types of design
Structural: bv.sic style of article
Decorative or ornamental: real. realistic,
stNlized. simplified, abstract

Elements and effects of design
Line arid pattern: diagonal. horizontal. verti
cal, curved for effects of repose, tranquility,
strength, action, grace. transition, height,
width, change in al.parent size
Form: weight, mass. shape for interest,
variety, dimension
Texture: rough, smooth, shiny, dull, soft,
stiff, heavy, sheer for effects of femininity,
masculinity, richness, dignity, reflection or
absorption of light
Color and color harmony: primary, sec-

ondary, intermediate; hue, value intensity;
monochromatic, analogous, complementary,
triadic, accented neutral for effects of
warmth, coolness, change in apparent size,
advancement, dominance

Principles governing use of design elements
Proportion, balance, rhythm, emphasis,
harmony or unity

Aspects in home decoration where design ele-
ments and principles may be applied effectively

Placement of furniture, planning centers of
interest, use of color in relation to exposure
and for advancing and receding effect, choice
of arrangement of accessories to complete
groupings

Factors influencing application of design ele-
ments in selection and arrangement of equip-
ment and furnishings
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Individual and family tastes. personalities.
activities. traditions way of life; composition
of family: existing furnishings, lighting; use
of room. physical characteristics of room:
trends in use of color. design

Generalization 2: Taste in home decorating may he
developed by widening knowledge and understanding
of the expres sion of elements and principles of design.

Essential Learning: Taste in decorating

Conceptions of taste held by individuals
Beauty. utility. convenience. order, harmony
in design, fitmJss. artistic e:ellence, com-
plexity or simplicity, individual expression

Ways decorating taste can be developed
Reading and studying art and design in own
and other cultures; observing objects and
arrangements in homes, stores and store
windows, studios, historical sites, on televi-
sion, in pictures; experimenting with varied
arrangements, materials, and accessories:
analyzing elements and relationships in
nature

Generalization 3: Individual creativity and imagina-
tion permit beauty with decorating skill to be expressed
in the home in simple or complex ways.

Essential Learning. L.lecorative expression

Basic and conventional avenues for expression
Furnishings, floor coverings, walls, lighting,
window treatments, color schemes

Opportunities for making ordinary furnishings
in the home unique

Functional objects and equipment displayed
or hung attractively, drapes used to hide
defects or problem spots, paper and chil-
dren's art used in decorative ways, dividers
used as partitions, foods arranged and
served imaginatively, color and design intro-
duced through everyday market boxes and
packages

D. SELECTION OF EQUIPMENT AND
FURNISHINGS

Behavioral Outcomes:

Recognizes factors which influence the selec-
tion of equipment and furnishings in own
home

Knows ty pes of items available r) furnish and
equip homes

6 Assists family in making discerning judg-
ments in the purchase of equipment and fur-
nishings

Is aware of sources of assistance in the pur-
chase of equipment and furnishings and evalu-
ates information provided

Generalization I: Each family and each housing
situatio.. implies different equipment and fbrnishing
requirements.

Essential Learning: Need for equipment and fur-
nishings for the home

Factors determining number, type, and quality
of items needed or wanted

Personal and family influences: composition
and size of family; interests and activities,
health status, pattern of living of members;
permanency of residence; money available
Housing influences: style, decorative theme,
size, and location of housing; number and
layout of rooms

Types of items needed for the home
Furniture for sitting, sleeping, eating, stor-
age, work or study, recreation and piny;
equipment and appliances for cooking, serv-
ing, food preservation, cleaning; floor cover-
ings; linens; window coverings; accessories
inctuding lamps, mirrors, clocks, pictures

Ways of obtaining items for the home
Purchase new, used, made to order, or ready-
to-assemble-and-finish pieces; rent or borrow
items; build, make, or renovate from new
materials, from discards, by combining inex-
pensive building materials or remnants;
receive as gift or inherit items

Generalization 2: Furnishings and equipment pur-
chases can be approached with a greater degree of
confidence ii available information is utilized and
alternatives carefully considered.

Essential Learning: Purchase of equipment and
furnishings

... Decisions to weigh prior to purchase of items
Paying for quality and predicted long serv-
ice versus less investment for frequent re-
placement; urgency of need versus time to
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shop or wait fur sales: potentially permanent
residence versus likelihood of moving: fur-
nishing or refurnishing complete room versus
item-by-item purchase: buying on credit
versus saving for cash purchase

Sources of information for quality and price
comparisons

Labels. advertisements, examination of actual
products. information from salesman, advice
and experience of friends and relatives, in-
dependent experts. consumer magazines. col-
lege and university extension ,ervices. busi-
ness and commercial organizations

Considerations in evaluating quality of items
Materials of construction, structural design
and construction details, ease of use and
care, finishes, operating expenses, warranty,
guarantee, performance

Sources for purchase of equipment and furnish-
ings

Department stores, outlet or discount stores,
door-to-door salesmen, mail order houses,
secondhand stores, auction sales, redemption
center for stamp plans

Sources of consumer protection
Federal Trade Commission, Bureau of Stand-
ards. Better Business Bureau

CONCEPT IIIMAINTENANCE OF LIVING SPACE

Subconcepts: Time Allocation:
(percent)

A. Organization and Manage-
ment 5

B. Cleaning and Repair 15

Percent of total time 20

A. ORGANIZATION AND MANAGEUENT

Behavioral Outcomes:

Is able to analyze relationships between family
health, safety, harmony, and the maintenance
and upkeep of living space

Is able to evaluate care, repair, and home
improvement in economic and aesthetic terms
and in terms of legal and moral responsibility

Recognizes values of organizing and managing

upio-tp and maintenance ,,f home

1 systematic approach to decision mak-
ing when -hoices are critical

Generalization 1.: Niwiagel.lent procedures contribute
to smooth operation of hie.sidiolds and to systematic
maintenance and upk.c..li of hone.

Essent'al Learnin!:: 'Nlzo:..t:;:ement of resources for
housing

Resources available in hArne and s ommunity
Human resources: knowledge . ability. skill.
talent. attitude. time, energy of family and
community members
Nonhurnar resources: money-. material goods.
community facilities such as ...ducation. main-
tenance

Steps in management of resources
Plan and organize: view job to be done.
consider ways to accomplish job arid re-

sources available, determine who will carry
out job, decide on best way to complete the
job
Carry out plas:s: demonstrate, if
necessary, check progress, adjust plan as
needed
Evaluate: compare results with original
intent, consider alternative methods for future
endeavors

Values related to successful management of
resources

Econoriiic gains or savings, shared responsi-
bility, satisfaction and pride, enhancement
of home

Generalization 2: Management is based on decision
making and the establishment of priorities.

Essential Learning: Decision making as an integral
part of management

Steps in decision making
Definition of objectives or goals, comparison
of alternatives, selection of course of action,
evaluation of results, development of further
plans as needed

Values in utilizing group thinking in making
decisions

Greater respect for decisions made, more
incentive for action, greater chance of success
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13. CLEANING AND REPAIR

qehavioral Outcomes:

o Selects processes, products, and tools appro-
priate to the cleaning or conditioning job to
be done

Is able to analyze a cleaning or conditioning
,job, locate information on processes, select
products and tools, carry out the job

Analyzes conditions of disrepair or weakness
that signals potential health or safety hazards

Is able to evaluate own competencies regard-
ing home maintenance jobs

Generalization 1: The specific area, items, and ma-
terials requiring cleaning within and outside the home
determine the processes, products, and tools necessary.

Essential Learning: Cleaning the home

Areas and items in the home needing cleaning
Interior: walls, windows, cabinets, floors,
bathroom fixtures, furnishings, kitchen
equipment, furniture
Exterior: windows, walls, porches, patios,
grounds

Types of materials and finishes to be cleaned
Materials: fabrics, metals, plastics, reeds,
paper, glass, rubber, leather, linoleum
Finishes: porcelain, paint, varnish, wax,
shellac, stain

Processes, products, and tools needed for clean-
ing

Processes: removing dirt; polishing and wax-
ing; exterminating rodents and insects;
caring for grounds
Products: soaps and detergents, abrasives,
cleaning solvents, polishes, waxes. bleaches.

Essential Learning: Repair of the home and its fur.
nishings

Reasons for keeping the home in repair
Reduces accident hazards, value
of property. improves a'ppearance, gives per-
sonal satisfaction

Areas of the home most frequently needing
repair

Electrical wiring, furniture joints, plumbing,
wall plaster, flooring, hinges, upholstery,
wooden surfaces

Processes, products, and tools needed for repair
of the home and its furnishings

Processes: mending tears; correcting minor
blemishes, burns, scratches, stains; refinish-
ing; replacing wiring, plumbing, hinges:
mending plaster
Products: glues, lubricants, paints, and re-
lated products
Tools: carpenter, electrical, and plumbing
tools; sewing machine

Factors influencing the decision to "do-it-your-
self" in home repair

Amount of money available, accessibility of
materials and tools, skill required, avail-
ability of hired help to do the job, safety
hazards involved, and product desired, fre-
quency of repetition of job

CONCEPT IVEMPLOYMENT RELATED TO
HOUSING, EQUIPMENT, AND FURNISHINGS

Subconcepts: Time Allocation:
(percent)

A. Occupational Opportunities
Related to Housing, Equip-
ment, and Furnishings 5
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to housing, equipment. and furnishings and
level of training required

Is able to identify factors which affect avail
ability of employment in housing-related
patizins

Utilizes sources for obtaining pertinent init.
mation about occupational opportunities re-
lated to housing, equipment, and furnishings

Generalization 1: Understanding the factors affect-
ing ,employment opportunities helps individuals make
vocational choices.

Essential Learning: The nature of occupations re-
lated to housing, equipment, and furnishings

Occupations in relation to level of training
High school courses: salesclerk in furnish-
ings store or department, gift wrapper, flor-
ist's assistant, landscape helper, window
dresser's aide, housekeeping assistant in
home or institution
Two years beyond high school: manager,
owner of furnishings shop, florist shop;
buyer for retail stores; sales promotion as-
sistant in furnishing, equipment; commercial
art worker; decorator's assistant; textile
tester; new home mortgage investigator
Four or more years beyond high school:
interior decorator, decorating consultant;
lighting, housing, kitchen consultant; home
service director; architect; furniture, textile
designer; work simplification consultant;
research specialists in equipment, laundry,
textiles

Places of employment
Florist, furniture, equipment, textile retail
shops; architectural and consumer service

Generalization 2: Use of available sources of
formation will provide background Cia. weighing deci-

re,:irding choice of occupation.

I Learning: Securing information about
teal opportunities

Sources for information about types and .ik a-
tion of opportunities

School and public libraries, school guidance
office, friends and relatives, newspaper adver-
tisements, employment agencies

Types of information to investigate
Scope of job opportunity within field, geo
graphic location with greatest potential, sta-
bility of jobs in the field

B. SUITABILITY OF SELF FOR EMPLOYMENT IN
OCCUPATIONS RELATED TO HOUSING,

FURNISHINGS, AND EQUIPMENT

Behavioral Outcomes:

Identifies personal qualities which contribute
to personal employability

Evaluates personal interests and potential for
employment in occupations related to housing
and home furnishings

Generalization 1: Careful analysis of personal assets
and liabilities will help one determine a suitable choire
of occupation.

Essential Learning: General employability of self

Factors to consider when assessing personal
qualifications for employability

Physical and mental health, physical and
mental capabilities and limitations, physical
habits, personal appearance, emotional be-
havior, communication skills, personality
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Social skills: ability to relate well to others.
preference for working alone or in groups

Generalization 2: Wien one's personal qualifications
and interests are suited to the type of occupation
chosen, employment can be more satisfying and
rewarding.

Essential Learning: Relationship of self to specific
housing-related occupations

... Aspects to consider when analyzing specific
occupations

Job title, description of work, personal com-

petencies required, working conditions. re-
munerative potential, other benefits, oppor-
tunities for advancement, inherent worth of
the job

Factors to consider in assessing personal quali-
ficatit, for specific occupations

Similarity of personal characteristics to those
required, degree of interest in work of posi-
tion, present and potential aptitude for re-
quired work, possible personal satisfaction
to be gained, possible personal contributions
to be made

HOME ECONOMICS 6HOUSING, FURNISHINGS, AND EQUIPMENT REFERENCE GUIDE
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HOME ECONOMICS 9MONEY MANAGEMENT (1/2

OVERVIEW

This special interest course for girls and boys in grades
11 or 12 is especially appropriate to their present
needs, as well as to their future family orientation. It
relates personal and family economic action to the
broader framework of a democratic society and uses
upon money as a resource for reaching and

reflecting values. Economic decisions inecte
all aspects of personal and family livin, ,,,es
and benefits of financial planning, and various
approaches to skilled buymanship are included for
study.

Although money management means vastly different
things to different people, these principles and learn-
ings are adaptable and useful to girls and boys from
any economic circumstance.

The concepts and subconcepts for this course are
organized as follows:

CONCEPT ITHE INDIVIDUAL AND
FAMILY IN THE LARGER ECONOMY

Relationship of Individual and Family to
the National_ Economy

Relationship of National to the Interna-
tional Economy

CONCEPT IIINTERRELATIONSHIP OF
MONEY INCOME AND PERSONAL AND
FAMILY VALUES AND GOALS

Personal and Family Money Income

Personal and Family Values and Goals

CONCEPT IIIMANAGEMENT OF PER-
SONAL AND FAMILY MONEY

Planning Use of Personal and Family

unit)
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income is earned and spent are considered with their
local, national, and international implications. CON-
CEPT II views income and expenditures in relation
to values and goals. The desirability of definite goals
and consciously recognizing values is emphasized.
CONCEPT III provides understandings necessary for
controlling and using money to achieve particular
individual and family goals. In CONCEPT IV, employ-
ment opportunities in the area of money management
are studied.

CONCEPT ITHE INDIVIDUAL AND FAMILY
IN THE LARGER ECONOMY

Subconcepts:

A. Relationship of Individual
and Family to the National
Economy

B. Relationship of National to
the International Economy

Percent of total time

Time Allocation :
(percent)

5

5

10

A. RELATIONSHIP OF INDIVIDUAL AND
FAMILY TO THE NATIONAL ECONOMY

Behavioral Outcomes:

Identifies those aspects in personal and family
living which combine to form personal and
family economic status

Recognizes some ways individuals and families
influence the American economy

o Sees ways American economy influences indi-
viduals and families
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the economic climate of the individual and
family

Personal and family values and goals, stand-
ard and level of living, marital status, family
composition and stage in life cycle, residence,
employment of individuals, employability of
individual and family, money income, goods
produced at home, special knowledge and
skills, community services used, satisfactions
derived from rose of mon, .me, shared
resources, 'ual family
members, and family crises

Generalization 2: The economic practices of individ-
uals and families influence and are influenced by the
American economic climate.

Essential Learning: The role of the individual and
family in the American economy

Individual and family practices which influence
the American economy

Participation and support of programs of
organizations which promote personal and
public well-being; cooperation in neighbor-
hood, community, State, national improve-
ment efforts; investment in business and
industry, education; compliance with fair
practices in buying and selling goods; sup-
port of legislation affecting the economy;
care of private and public facilities

Results of the larger economy upon individuals
and families

Determines employment possibilities, social
and welfare services available, educational
and cultural opportunities, fixes tax rates,
legalities relative to money and debt, kinds
of goods and services available; influences
level of living and relationships within
family, nation, and world

Generalization 1: The international economic climate
is created by forces within and among countries.

Essential Learning: The nature of the international
economy

Forces which combine to create an international
economy

Type and number of people in the various
countries, supply and demand for goods and
services; interdependence of individuals and
countries, transportation and communication,
political climate, resources of countries; rela-
tionships among people, methods of exchange
for goods and services, national and inter-
national leadership, controls and regulations

Factors influencing need for and availability of
resources

Geographic location, population growth
trends, cultural heritage and traditions, em-
ployment trends, production and distribu-
tion practices, distribution of wealth, stand-
ard and level of living, wars and crimes,
natural disaster

Generalization 2: Because the United States is one
of the rich nations of the world, its policies have
significant effect on nations and peoples everywhere.

Essential Learning: The United States in the inter-
national economy

Aspects of America's economy which affect the
rest of the world

Economic growth, population and employ-
ment trends, monetary policies, ratio of
production to consumption of goods and serv-
ices, national and local economic practices
and policies, natural resources, national
values and goals



Subconcepts:

A. Personal and Fan): NIonev
Income

13. Personal and Family Values
and Goals

Percent of total time

HOME ECONOMICS EDUCATION-SYLLABUS

Time Allocation:
( percent )

A. PERSONAL AND FAMILY MONEY I ',COME

Behavioral Outcomes:

Examines critically personal and family need
for money income

Evaluates influences upon personal desire for
money

Knows sources of money income and influences
upon amount available to the individual and
family

Generalization 1: When the need for and importance
of money income is recognized, money tends to become
less of an end in itself.

Essential Learning: Importance of money income

Reasons individuals and families need money
income

As medium of exchange for goods and serv-
ices to meet basic needs, special wants; to
achieve financial security for future, con-
tribute to the needs of society

... Factors influencing the importance of money
to individuals and families

Family traditions, values, goals; activities
and possessions of friends; exposure to
desirability of events, goods, and services

123

ings; compensation from insurance pro
grams; gifts from others, benefits from social
security, welfare, retirement plans

Personal qualities of earner influencing avail-
ability of money income

Educational background; skills and experi-
ence in relation to employment, use of
money; values and goals in relation to
money; relationships with others

Situations in daily living causing fluctuation in
availability of money income to individuals and
families

Change in number of wage earners; receipt
of gifts or inheritance, raises in salary,
expenses incurred in carrying out job, emer-
gencies, variations in costs of living

B. PERSONAL AND FAMILY VALUES AND
GOALS

Behavioral Outcomes:

Identifies personal and family values and
goals and reasons for them

Recognizes factors which influence variation
in values and goals among individuals and
families

Identifies personal attitudes and practices
relating to money

Generalization 1: Each individual and family has
values and goals unique to his and its own living situa-
tion which give direction to behavior and meaning
of life.

Essential Learning: The nature of values and goals

... Examples of values and goals important in
varying degrees to individuals and families
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variation in values and goals of individuals and
families

Family factors: traditions. habits, composi-
tion. socioeconomic level. health, interests,
attitudes, tastes, religion
Societal factors: culture, facilities and serv-
ices. geographic location

Generalization 2: Attitudes and practices in relation
to money reflect values and goals.

Essential Learning: Relationship of values and ,,,oafs
to money income

Aspects of money income influenced by per-
sonal and family values and goals

Attitudes developed toward the importance
of money, practices used in acquiring and
spending money income

Existing attitudes and practices of individuals
and families in the acquisition and use of
money income

Attitudes: "The world owes me a living,"
"If you can get away with it, take it!"
"Finders keepers," "What's yours is mine
and what's mine is my own," "Easy come,
easy go," "A penny saved is a penny earned"
Practices: stealing, borrowing, working,
gambling, investing, giving, spending, saving

CONCEPT HIMANAGEMENT OF PERSONAL
AND FAMILY MONEY

Subconcepts: Time Allocation:
(percent)

A. Planning Use of Personal
and Family Money

B. Spending of Personal and
Family Money

20

40

Generalization 1: Careful financial planning helps
individuals and families move toward the realization
of goals.

Essential Learning: Importance of financial plan-
ning

Reasons for financial planning
Helps one live within income, helps prevent
wasteful spending, helps one work toward
long-range goals, helps one to sec where his
money goes

Satisfactions which may be gained through.
financial planning

Reduced tension and family friction in use
of money, ability to supply needs and satisfy
more desires, feeling of security if money is
planned to meet obligations and emergencies

Generalization 2: A workable financial plan tends
to result when an organized pattern of operation is
followed.

Essential Learning: Development of financial plans

Factors to consider in developing a workable
plan

Allocation of money for all necessary areas
of family needs, flexibility to allow for
changes, provision for short- and long-range
plans, simplicity and convenience of format

Procedures in developing a yearly financial
plan

Record total family money income including
salary and wages, earnings from rent, stock,
dividends, interest, gifts and bonuses;
analyze past expenditures; list fixed amounts
and recurring expenses; estimate present
and future needs and desires; allocate
approximate amounts for various items;
__&_Ll__P 1 1 1 e I`
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... Types of assistance available
Personnel: banking, loan, investment per-
sonnel; lawyers: insurance agents; social
welfare personnel; extension service
Published material: brochures from com-
mercial concerns and agencies, books and
periodicals
Conferences and courses: public school adult
education program, programs presented by
public and private agencies

B. SPENDING OF PERSONAL AND
FAMILY MONEY

Behavioral Outcomes:

Identifies areas of expenditures for self and
family

Recognizes factors influencing personal and
family spending

Knows principles of buymanship and is able
to apply them in the purchase of specific
goods and services

Uses credit discriminately in the purchase of
goods and services

Generalization 1: Many factors combine to influence
the nature of personal and family spending.

Essential Learning: Forces affecting spending

Areas of common expenditures
Foods, clothing, housing, health and recrea-
tion, education, transportation, income taxes,
contributions, gifts, dues, investments, sav-
ings, life insurance

Factors influencing personal and family spend-
ing practices

Stage of family, values and goals, attitudes
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varitlion in income from employment and
investments
Presence of organizations working for em-
ployees: dictate length of earning periods
and age at which retirement is imperative.
usually resulting in less income: promote
strikes which may mean reduced income
Introduction of labor-saving machines on
new production processes: creates onPloplov-
ment resulting in less availa!de
quires spending money for retraining for job

Expenditures caused by other expenditures
Precipitating effect of purchase of home: fur-
nishings and equipment, upkeep, emergency,
neighborhood standards, changes in trans-
portation and education costs, differences
in local shopping costs, taxes
Precipitating effect of purchase of car: in-
surance, emergency repairs, operating ex-
penses, changed availability of activities and
entertainment, parking and storage

Generalization 2: Skilled buymansoip contributes
to the level of living that can be achieved within a
particular income.

Essential Learning: Buying of goods and services

Principles of consumer buying
Compare quality and prices of goods and
services, read labels carefully, examine adver-
tisements and actual product; check advan-
tages of types of stores, know reputation
dealer; choose quality of item in relation
use, when possible make purchases at
favorable time when goods are plentiful
at end of season; utilize reliable source
information about goods and services

Sources of consumer assistance

of
to
a

Or

of
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Effective practices for buying specific goods
and services

Foods: balance expenditures for meals and
snacks at home and away from home, select
most nutritious and highest quality foods
for money available, buy only amounts
which can be stored adequately and used
efficiently
Housing: consider all expenditures involved
in owning and renting a home, in renting a
room to get best values for money available:
preplan carefully before purchasing equip-
ment and] furnishings; evaluate quality and
costs of home maintenance services family
members versus others
Clothing: make long-range plans f, r family
clothing expenditures, compare quality and
cost of caring for and storing clothing at
home versus in commercial establishments
Health and Recreation: select groom and
health aids discriminately, carry health in-
surance, allot some of income emer-
gencies, balance expenditures for recreational
activities for all family members
Education: utilize public libraries, evaluate
costs of attending various institutions of
higher learning, take advantage of free or
inexpensive community educational progzarns
Transportation: compare initial and nnain-
tenance costs of various types of cars, com-
pare costs of public vs. private transportation
Investments and Insurance: consult reffiable
agents, compare advantages of various types

Generalization 3: Individuals and families need to
consider the pros and cons of the use of credit before
deciding to use it as a means of paying for goods and
services.

Bases for extending credit
Personal character, interest in obligation to
pay, ability to pay, collateral

Factors to consider in the selection of credit
source

Cost of r:t Fry in- cir, penalties. 1-
'hue ouali . payments; period of
repayment, method of repayment; reputation
of the lender, legal safeguards; obligations
of terms of contract

Positive and negative results of use of credit
Establishment of credit rating, use of goods
and services prior to ability to pay, avail-
ability of major purchases such as home or
car when needed, convenience as a medium
of exchange, tendency to buy more than can
afford and endangering job from lien on
wages, possibility of bankruptcy from over-
extension, feelings of never getting ahead or
always being in debt

CONCEPT IVEMPLOYMENT RELATED TO
MONEY MANAGEMENT

Subconcepts: Time Allocation:
(percent)

A. Occupational Opportunities
Related to Mon :y Manage-
ment

B. Suitability of Self for Em-
ployment in Occupations Re-
lated to Money Management

5

5

Percent of coal time 10

A. OCCUPATIONAL OPPORTUNITIES RELATED
TO MONEY MANAGEMENT
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Generalization 1: Understanding factors affecting
employment opportunities helps individuals make voca
tional choices.

Essential Learning: The nature of occupations re-
lated to money management

... Occupations in relation to level of training
High school courses: cashier, bookkeeper,
teller, personal shopper, clerk
Two years beyond high school: credit inter.
viewer, consultant on family budgets
Four or more years beyond high schol:
teacher, ffield supervisor in family service
or welfaTe, journalist, research specialist,
banker, insurance manager, financing ad-
visor, st4,4ekbroker, tax specialist

Places of employment
Retail stores: clothing, food, furniture
Business and industrial firnis: finance com-
panies, insurance companies, banks, real
estate firms, newspapers offices
Homes: private, public
Schools: elementary, secondary, college, pro-
fessional and business

... Factors affecting number and types of occupa-
tions available

Type of community: urban, suburban, rural,
small town
Kind of economic area: agricultural, indus-
trial, resort, residential
Conditions of economic growth and decline:
unemployment rate, turnover of employees,
income level, industry, automation

Generalization 2: Use of many available sources
of information will provide background for weighing
decisions regarding choice of occupation

B. SUITABILITY OF SELF FOR EMPLOYMENT IN
OCCUPATIONS RELATED TO MONEY

3IAN.4GEMENT

Behavioral Outcomes:

Identifies qualitie,- which contribute to per-
sonal employability

Evaluates personal potential for employment
in occunations related to money management

Generalization 1: Careful analysis of personal assets
and liabilities will help one determine a suitable choice
of occupation.

Essential Learning: General employability of self

Factors to consider when assessing personal
qualifications for employability

Physical and mental health, physical and
mental capabilities and limitations, physical
habits, personal appearance, emotional be-
havior, communication skills, personality
traits

Factors to consider when analyzing personal
aspirations regarding employment

Ability for and interest in further training;
desire for money, prestige, position, status;
desire to be of service

Factors to consider when examining personal
competence

Manipulative skills: manual dexterity,
strength, endurance
Mental skills: attention to detail, memory,
knowledge, imagination, common sense
Social skills: ability to relate well to others,
preference for working alone or in groups

Generalization 2: When one's nersonal aualifications



130 NIVERSITY OF THE STAT!

Factors to be considered in asst, sing personal
qualifications for a specific occupation

Similarity of personal characteristics to those
required, degree of interest in work of posi

HOME ECONOMICS 9MONEY MANAGEMENT

.V1 YORK

Lion, present and potential aptitude for re-
quired work, possible personal satifaction to
be gained, possible personal contributions
to be made

REFERENCE GUIDE

REFERENCES

CONCEPT I CONCEPT II CONCEPT III CONCEPT IV

A B A B A 1 B A 13

Abbott
Chs. 1,

3-33
Chs. 2,
34-37 Chs. 27-33 Pp. 17.19 Ch. 14

Fitzsimmons All
Fitzsimmons & White I Ch. 13 Ch. 12 Ch. 13 Ch. 14

Gordon Pts. 1. 2 Pts. 1, 2 Ch. 16
Chs. 15,

17.26

_ _

Kreisman
Chs. 2, 7,
8, 13 Ch. 2

Chs. 3.6,
9-11, 15

Landis & Landis Ch. 19 Ch. 19 Ch. 20
McDermott &
Nicholas (Book 2)

Pp. 668.
672

Pp. 656 -
667

McKinney All All

Nickell & Others Chs.11,12 Chs. 2, 3 Chs.10,14
Chs. 13,

15.21
Phillips All I All
Quinn (1) Ch. 19 Ch. 17
Rhodes & Samples Ch. 17 Ch. 17 Chs. 17,18

Star
Unit III-

Ch. 2
Unit III-
Ch. 1

Unit III-
Ch. 1

Unit III-
Ch. 3

Unit III-
Ch. 3

Tate All All

HOME ECONOMICS 10NUTRITION AND MEAL MANAGEMENT (1/2 unit)
OVERVIEW
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CONCEPT II MEAL MANAGEMENT

Planning Healthful Meals

Buying Food and Food Products

Providing and Using Efficient Kitchen
Facilities

Preparing and Serving Meals

CONCEPT IIIEMPLOYMENT RELATED TO
NUTRITION AND MEAL MANAGEMENT

Occupational Opportunities Related to

Nutrition and Meal Management

Suitability of Self for Employment in
Occupations Related to Nutrition and Meal
Management

CONCEPT I considers the roles food plays in daily
living, eating patterns of various cultures, and prac-
tices and programs in relation to the use of worldwide
food resources. CONCEPT II leads youth to recogni-
tion of the importance of meeting daily nutritive needs
and provides opportunity for the development of skill
in planning nutritionally adequate meals for themselves
and others. Pupils will be helped to make d;scerning
judgments in the purchase of foods and in the selec-
tion and use of tools appropriate to meal management
tasks. CONCEPT III stresses analysis of employment
opportunities in occupations related to nutrition and
meal management.

CONCEPT IRELATIONSHIP OF FOOD TO
PERSONAL LIVING

Subconcepts: Time Allocation:
(percent)

A. Relationship of Food to Per-
sonal Living 5

1't1

liecognizes the arious forces influencing food
habits

Generalization 1: Food plays many poles in the life
of man.

Essential Learning: Importance of food in daily
living

Roles food plays in daily living
Provides survival. health, and well-being to
man; sets the tone for gatherings of people:
defines holidays and nationalities; symbol-
izes wealth, poverty, freedom, tyranny, re-
ward or punishment, love and affection;
defines role of homemaker and wage earner

Personal benefits derived from food
Physical well-being, creative expression and
aesthetic application. social growth. develop-
ment of tolerance and appreciation of others.
means of expressing feminity or masculinity
through type of food served or eaten

Benefits to the individual who has a wide
acceptance of food

Adaptability in varied social environments
and differing economic circumstances,
greater range of choice in meeting nutritional
requirements, experience with new taste
pleasu res

Generalization 2: Many complex forces combine to
establish personal and family food habits.

Essential Learning: Personal and family food habits

... Forces within the family affecting food habits
Home environment: economic status, ethnic
traditions, religious customs, social practices,
meal management practices
Individual circumstances: age and maturity
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. Ways forces inside and outside the home influ-
ence food habits

Nutritional adequacy of meals, food prefer-
ences and taboos, pleasures received at
mealtime, social acceptance by others, mean-
ing and importance of food to an individual,
manner of preparing and serving food

B. INTERCULTURAL SIGNIFICANCE OF FOOD

Behavioral Outcomes:

Is aware of eating patterns of various cultures

Recognizes the importance of worldwide shar-
ing of food resources

Generalization 1: Though eating customs of various
cultures differ widely, food needs can be equally met.

Essential Learning: Eating patterns of various cul-
tures

Factors causing variation in eating patterns
Geographic location, types of food available,
edible food as defined by the culture, eco-
nomic status, educational level, tradition

Types of variation in eating patterns among
cultures

Variety and kind of foods eaten, procedures
in food preparation, combination of foods
in menus, practices in serving and eating
foods

Generalization 2: The adequacy of the food supply
of people in any part of the world has an effect upon
people everywhere.

Essential Learning: Food as a worldwide concern

... Problems related to use of food resources in
the world

CONCEPT IIMEAL MANAGEMENT

Subconcepts: Thne Allocation :
Iperrent

A. Planning Healthful Meals 20
B. Buying Food and Foci

Products 15
C. Providing and Using Effi-

cieet Kitchen Facilities 10

D. Preparing and Serving Meals 35

Percent of total time 80

A. PLANNING HEALTHFUL MEALS

Behavioral Outcomes:

Knows own nutritional requirements

Recognizes the importance of meeting daily
nutritive needs

Is able to plan nutritionally adequate meals
for self and others

Generalization 1: A nutritionally adequate diet con-
tributes to normal physical and mental health.

Essential Learning: Relationship of nutrition to per-
sonal health

Aspects of health affected by food intake
Physical: conditions-of such body features as
hair, skin, nails; general body longevity
and functioning
Mental-emotional: attitudes toward life,
extent of emotional control, type of relation-
ships with others

Functions of nutrients required for good health
Proteins for building and repairing body
tissues, carbohydrates and fats for energy,
TY1111PrOle art,' t__



ONI El ON ONI ICS ED l:(. AT ION 1.1.ABUS I33

Generalization 2: Meals can be satisfying and ado-
qua 10101 planned in terms of recognized nutritional
needs and food preferences.

Es.sential Learning: Menu development

Methods fur planning menus
Follow recommended patterns for regular
meals and snacks, use daily food guide for
arriving at nutritional adequacy

Special dietary problems requiring variations
in menu patterns

Weight, heart condition, diabetes, allergies,
acne

Factors to consider when planning menus for
any occasion

Maintenance of health: special dietary needs
and preferences of individuals, daily nutri-
tional requirements for all persons, hour of
day food will be served
Aesthetics of food: palatability and attrac-
tiveness of food and food products, personal
taste preferences, variety
Utilization of resources: use of time, energy,
skill, money; availability of food; utensils,
equipment, and space available

Ways of expressing creativity in menu planning
Vary color, texture, form of food and food
products; var and combine methods of
preparation; garnish and decorate foods with
fruits and vegetables, cut in interesting ways;
combine foods of different flavors; vary
recipes through the addition of herbs, sea-
sonings, fruits, nuts, leftover food items;
use foods representative of different cultures

B. BUYING FOOD AND FOOD PRODUCTS

Behavioral Outcomes:
T. n aru rrf ,rsntrallItino- fn rrIct arir1

foods, place of production. type and amount
Of research conducted
Processing of food and food products : t ypes

of processing. number of processors types
of packaging
Types of food additives: use of flavoring
materials, mold inhibitors, emulsifiers, color-
ing agents, antioxidants, bleaching agents;
type and amount of research conducted
Distribution of food: mode of transportation,
number and location of distributors, type of
research conducted. kind and amount of
advertising

Aspects of quality affected by production,
processing, and distribution factors

At'- :activeness and palatability of product,
purity of product, storage life of product,
nutritive value

Generalization 2: Both nutrition and meal man.ge-
ment are dependent upon discriminating choices in the
purchase of food.

Essential Learning: Selection and purchase of food

Criteria for judging effectiveness of shopping
practices

Time and energy of shopper used wisely,
supply of food adequate to need, quality of
food purchased, food needs met within budget

Techniques for food purchasing
List needed items, check supplies on hand,
choose type and location of market appropri-
ate to purchase, weigh information provided
through advertising, compare price and
quality, buy variety and grade suitable to use,
purchase in quantity when funds and storage
are available, buy usable or stock items
during special sales

... Forms in which processed foods can be pur-
-3,..,1
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era' and State agencies
Types: bulletins. testing and inspection of
products, legal regulations

C. P1101./DING AND l'SING EFFICIENT KITCHEN
FACILITIES

Behavioral Outcomes:

Uses tools appropriate to specific tasks

Recognizes the influence of arrangement of
facilities upon ease and efficiency in meal man-
agement

Plans storage of tools and foods in the kitchen
for order and convenience

Generalization 1: Efficiency in meal management is
promoted when utensils, appliances, equipment, and
supplies appropriate to tasks are used.

Essential Learning: Utensils, appliances, equipment,
and supplies for meal management

Factors to consider in deciding which tool to
use for a particular task

Joh to be done, ease of use and care, skill
required for use

Types of kitchen tools in relati,i to specific
use, care, and storage

Utensils: measuringcups, spoons, spatula,
scales; mixing and preparationbowls,
spoons, sifter, beater, rubber scraper; cut-
ting and choppingknives, boards, grinder,
can opener; baking and roastingcasserole,
pans, baking sheets, racks, timer, thermom-
eter; top-ofrange cookingsaucepans, skil-
lets, turners
Appliances: preparationmixer, toaster,
coffee maker, skillet, saucepan; food storage,
preparation, and cleanuprefrigerator,
freezer, range, waste disposer, dishwasher
Other equipment: preparation and cleanup
sink, rubber mat, work counters, service
cart, pot holders, asbestos mats, garbage
pail; storagecupboards, cabinets, stepstool,
canister sets, breadboxes, refrigerator
dishes; eatingtables, chairs
Supplies: paper toweling, aluminum foil,
waxed paper, plastic bags, scouring pads,
detergents, dish towels, sponges

Generalization 2: Well-arranged kitchen facilities
aid in organizing meal management.

Essential Learning: Kitchen arrangements

Meal management activities performed in the
kitchen

Planning menus, work schedules, market
orders: preparing foods, mixing ingredients:
cooking and baking: serving foods, cleaning
up following preparation and eating

Guides to efficient kitchen arrangement
Group equipment around activity areas, pro-
vide traffic lanes, locate work counters
adjacent to major appliances and equip-
ment, provide work surfaces for carrying
out activities

Basic kitchen layouts for efficient meal manage-
ment

U-shaped, L-shaped, one wall, two wall,
broken U

Generalization 3: Storage planned and arranged
according to specific needs contributes to efficient meal
management.

Essential Learning: Storing food and equipment

... Types of storage needed in the kitchen
Partitions in drawers, adjustable shelves in
cabinets, pegboards on walls and doors, door
shelves, hooks, step shelves

... Storage facilities which supplement those in
kitchen

Basement, storerooms, closets, community
food lockers

... Guides to efficient storage of kitchen tools
Group like items together, locate near point
of most frequent use, place frequently used
items within easy reach, outfit storage areas
with accessories designed to fit items

Storage factors influencing conditions of food
Amount of heat and cold, moisture and dry-
ness, light and darkness; storage containers
and location; circulation of air; condition
of food; length of time food has been stored

D. PREPARING AND SERVING MEALS
(See TEACHING BASIC LEARNINGS THROUGH

MEAL PREPARATION, Appendix)

Behavioral Outcomes:

Finds pleasure and success in meal preparation

Is able to apply principles and follow pro-
cedures for preparing foods and food products

Understands table setting and food service
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Organizes mealtime for speed, efficiency,
casualness, hospitality, formality, according to
the need or appropriateness

Generalization 1: Organization simplifies meal prep-
aration.

Essential Learning: Organizing meal preparation

Steps in preparing foods identified in menu
Review recipe, determine sequence of pre-
paring foods according to time and method,
assemble ingredients and utensils in appro-
priate work area, prepare food

Methods of time management and work simpli-
fication in preparation of foods

Working in a logical sequence, dovetailing
activities, using best tool for task, using as
few utensils as possible, keeping things within
easy reach, using both hands when possible,
working right to left if right-handed, using
trays, serving carts, appropriate posture

Generalization 2: Knowledge and application of
accepted principles and procedures in preparation help
maintain nutritive value and enhance palatability of
food.

Essential Learning: Preparing specific foods and
food products

Factors affecting choice of foods and methods
used in their preparation

Menu pattern followed, type of service to be
used, personal and material resources avail-
able, persons to eat the foods

Reasons for following principles applied to food
preparation

Retain nutrients, improve appearance and
digestibility of food, obtain desired result

... Guides in use of equipment and tools for food
preparation

Identify cooking process to be used; select
appropriate equipment for food, process, and
individual performing the process; follow
approved procedures in care of equipment
and foods

Generalization 3: Human satisfactions from food are
directly related to the conditions under which it is
served and eaten.

Essential Learning: Table setting, food service, and
mealtime atmosphere
... Types and kinds of table appointments

Coverings: cloth, plastic, fiber

Flatware: stainless steel. silver plate, sterling,
plastic
Dinnerware: pottery, china. plastic
Glassware: crystal. glass, plastic
Decorative items: flawers, candles, bowls
baskets, place cards, accessories

Factors influencing the choice of place and
manner of serving

Type and time of meal, convenience of those
serving, attitudes and preference of persons
eating, time available for eating, amount of
emphasis on congeniality and interaction

Ways of managing meal service
Manner of serving: buffet, plate and tray
service, formal, picnic or cookout
Establishing There: clean and attractive
appointments; hes and utensils chosen and
placed for convenient use; sufficient room to
avoid crowding of diners; orderly surround-
ings, controlled noise level
Presentation of food: appearance on individ-
ual and service plates; amount, kind, group-
ing of foods
Organization of serving tasks: communicat,
ing instructions to those helping, using same
plan regularly for routine tasks, preplanning
sequence of tasks, cleaning up during prep-
aration and serving

Personal pra( tices contributing to a pleasing
mealtime climate

Being well groomed, using table implements
correctly, contributing to conversation,
carrying out individual responsibilities,
making others feel comfortable, responding
appropriately in emergencies

CONCEPT illEMPLOYMENT RELATED TO
NUTRITION AND MEAL MANAGEMENT

Subconcepts: Time Allocation:
(percent)

A. Occupational Opportunities
Related to Nutrition and Meal
Management

B. Suitability of Self for Em-
ent in Occupations Re-

lated to Nutrition and Meal
Management

5

5

Percent of total time 10
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A. OCCUPATIONAL OPPORTUNITIES RELATE!)
TO NUTRITION AND MEAL MANAGEMENT

Behavioral Outcomes:

Is aware of a variety of occupations related
to nutrition and meal management and level
of training required

Is able to identify factors which affect avail-
ability of employment in nutrition and meal
management-related occupations

Utilizes sources for obtaining pertinent in-
formation about occupational opportunities
related to nutrition and meal management

Generalization 1: Understanding factors affecting
employment opportunities helps individuals make voca-
tional choices.

Essential Learning: The nature of occupations re-
lated to nutrition and meal management

Occupations in relation to level of training
High school courses: waitress, hostess, short
order cook, bakery-delicatessen assistant,
sample distributor in food promotion, food
service worker, food service assistant in
nursing home, food laboratory tester trainee
Two years beyond high school: school lunch
cook manager, hospital dietetic aide, food
service manager for nursery school, family
dinner service specialist
Four or more years beyond high school:
teacher, dietitian, nutritionist, journalist,
research specialist, home economist in busi-
ness concern

Places of employment
Food production, manufacturing and distri-
bution concerns, eating places, schools,
hospitals, retail food sales

Factors affecting number and types of occupa-
tions available

Type of community: urban, suburban, rural,
small town
Kind of economic area: agricultural, indus-
trial, resort, residential
Conditions of economic growth and decline:
unemployment rate, turnover of employees,
income level, industry

Generalization 2: Use of many available sources of
information will provide background for weighing
decisions regarding choices of occupation.

5d-C4

Essential Learning,: Securing information about
occupational opportunities

Sources for information about types and loca-
tion of opportunities

School and public libraries, school guidance
of friends and relatives, newspaper adver-
tisements, employment agencies

Types of information to investigate
Scope of job opportunity within field, geo-
graphic location with greatest potential, sta-
bility of jobs in the field

B. SUITABILITY OF SELF FOR EMPLOYMENT IN
OCCUPATIONS RELATED TO NUTRITION AND

MEAL MANAGEMENT

Behavioral Outcomes:

Identifies personal qualities which contribute
to personal employability

Evaluates personal potential for employment
in occupations related to nutrition and meal
management

Generalization 1: Careful analysis of personal assets
and liabilities will help one determine a suitable choice
of occupation.

Essential Learning: General employability of self

Factors to consider when assessing personal
qualifications for employability

Physical and mental health, physical and
mental capabilities and limitations, physical
habits, personal appearance, emotional be-
havior, personality traits, communication
skills

Factors to consider when analyzing personal
aspirations regarding employment

Ability for and interest in further training,
desire for money, prestige, position, status;
desire to be of service

Factors to consider when examining personal
competence

Manipulative skills: manual dexterity,
strength, endurance
Mental skills: attention to detail, memory,
knowledge, imagination, common sense
Social skills: ability to relate well to others,
preference for working alone or in group

Generalization 2: When one's personal qualifications
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and interests are suited to the type of occupation
chosen, employment can be more satisfying and re-
warding.

Essential Learning: Relationship of self to specific
nutrition and meal management-related occupations

... Aspects to consider when analyzing specific
occupations

Job title, description of work required, per-
sonal competences required, working condi-

l37

tions, remunerative potential, other benefits,
opportunities for advancement, worth of job

Factors to consider in assessing personal qauli-
fications for specific occupations

Similarity of personal characteristics to those
required, degree of interest in work of posi-
tion, present and potential aptitude for
required work, possible personal satisfaction
to be gained, possible personal contributions
to be made

HOME ECONOMICS 10NUTRITION AND MEAL MANAGEMENT REFERENCE GUIDE

REFERENCES

CONCEPT I CONCEPT II CONCEPT III

A B A B I C D A B

Bogert
Chs. 1,
22, 23 Ch. 1

Chs. 2-20,

24-28 Ch. 21

Carson & Ramee Chs. 4, 5 Chs. 11-25 Ch. 26

Chs. 2, 3,

6-10

Fitzsimmons Ch. 10

Leverton All Chs. 8, 9 Ch. 16

Lewis & Others (2).
Unit 1-
Pt. 1

Units I,
IV-VI

Unit III- Unit III-
Pt. 4 Pts. 1, 2

Units II,
IV, V

Martin
Chs. 1,
2, 10 Chs. 1, 11 Chs. 3-9

McDermott & Others Ch. 13 Ch. 1
Chs. 2,

4-10 Ch. 13 Chs. 3, 12
Chs. 4-

10, 13

McHenry
Chs. 3,

14, 15 Ch. 2
Chs. 1,
4 -10

McKinney I All All

Oerke Ch. 1 Pt. IV Chs. 2, 6 Pt. II I Ch. 5 Chs. 7, 8

Peyton Ch. 1 Chs. 2-11 Chs. 30-40

Phillips
I

All All

Pollard (2) Unit 6

Ch. 1,
Units 2,

4, 5 Ch. 9 Ch. 8
Units 2,

4, 5

Rhodes & Samples Ch. 6 Chs. 8, 9 Ch. 7 Ch. 7 Chs. 8, 9

Shank & Others
Pts. I,
IV, VI Ch. 5 Ch. 6

Ch. 4, Pts.
III, IV

Stevenson & Miller Ch. 11
Chs. 1,

2-10 Chs. 11, 12 Chs. 2-10

Tate All All

5 4(.5
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HOME ECONOMICS 11 TEXTILES AND CLOTHING (1/2 unit)
OVERVIEW

This speci.d interest course fur pupil in grades Ti and
12 offers opportunity for concentrated study in the
field of apparel. Learnings explore the technology of
textiles and sociological and aesthetic aspects of cloth-
ing. Sewing- is treated as a creative art. as well as a
practical skill. Analyzing decisions involved in purchas-
ing clothing will interest pupils personally and afford
opportunity for them to reflect on the clothing problems
of families of various economic means.

The concepts and subconcepts for this course
are organized as follows:

CONCEPT IDYNAMICS OF FASHION AND
CLOTHING

The Nature of Fashion

The Significance of Clothing

CONCEPT IICLOTHING SELECTION

Beauty in Dress

Economic Aspects of Clothing Selection

CONCEPT IIITEXTILE SCIENCE

Construction and Use of Textiles

Care of Textiles

CONCEPT IVCLOTHING CONSTRUCTION

Appreciating Clothing Construction

Processes in Clothing Construction

CONCEPT VEMPLOYMENT RELATED TO
TEXTILES AND CLOTHING

Occupational Opportunities Related to Tex-
tiles and Clothing

Suitability of Self for Employment in Occu-
pations Related to Textiles and Clothing

CONCEPT I involves study of societal origins of
fashion, as well as ways in which clothing affects
individual personality. CONCEPT II presents the con-
sumer aspects of clothing. Whether approached from
the standpoint of marginal economy or circulation of
plentiful resources, the basic principles in selection
are similar.

Study of textiles and their use and care through
CONCEPT III is important either as general education

or as a basis for preemployment or preprofessional
training. CONCEPT IV provides the pupil with experi-
ence and knowledge of clothing coastruction built on
'az-A-ions skills or as a new set !earnings. Employment
possikilnies in clothing and textiles are explored
through CONCEPT V.

CONCEPT IDYNAMICS OF FASHION AND
CLOTHING

_

Subconcepts: Time Allocation:
(percent)

A. The Nature of Fashion 5
B. The Significance of Clothing 5

Percent of total time 10

A. THE NATURE OF FASHION

Behavioral Outcomes:

Understands how fashion is ever-changing due
to societal and economic factors and forces

Is aware of the variety of situations and events
which have an influence on fashion trends

Generalization 1: Some understanding of how the
world of fashion works gives the consumer a greater
appreciation of available clothes.

Essential Learning: Meaning of fashion

Terms used in the fashion world
High fashion, style, fad, trend, original,
collection, couturier, fashion cycle, mode,
salon

Aspects of a garment considered by a designer
when creating a fashion

General style, combination of fabrics, type
and amount of decorations and details, type
and combination of colors

Facts regarding acceptance and evolution of
fashions

Styles recur, fashion acceptance is gradual,
slight variations of dominant style occur
each year, fashions are always in transition,
not all fashions are adopted

Generalization 2: Fashion is influenced by social
changes, national and world situations, and economic
conditions.
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Essential Learning: Influences upon fashion

Trends affecting fashion
Social changes: women gainfully employed,
informal entertaining, large teen-age con-
sumer market, much time spent in play and
other recreational activities
National and world situations: international
trading, quick transfer of fashion ideas,
publicity given to styles worn by noted inter-
national personalities, research done in rela-
tion to clothing for space travel
Economic conditions: more money devoted
to research in types, use, and care of fabrics;
availability of central heating, air condition-
ing and laborsaving devices in home and
business places; more money available to
buy ready-made clothing

Aspects of fashion affected by trends
Amount, types, and styles of clothing in
demand; types of fabrics used in clothing;
comfort incorporated in garment design;
year around use of garments; cost of clothing
for the consumer

B. THE SIGNIFICANCE OF CLOTHING

Behavioral Outcomes:

Recognizes the impact of clothing on individ-
uals and families

Relates clothing to own expressiveness and
behavior

Generalization 1: To understand clothing in full
perspective means to recognize it as a force directing
and protecting human life, as well as an incidental of
everyday living.

Essential Learning: Clothing as a force in everyday
living

Roles clothing plays in life
Protects from heat and cold, occupational
hazards; makes individual more attractive,
acceptable to society; promotes feelings of
security, ease, self-confidence; expresses
personality

Aspects of family living affected by family
clothing practices

Relationships among members, amount of
family income spent for clothing, employ-
ability of members, health and safety of

1.30

members, use and arrangement of storage
facilities

Generalization 2: The practices one follows in dress
reflect the way one lives and thinks.

Essential Learning: Clothing as a means of express-
ing self

Impressions of self given through clothing
Indication of occupation. social standing.
age group, nationality, personality, activities;
reflection of values and goals and pride in
self and family

Practices contributing to being a well-dressed
individual

Dress according to age group, avoid imitat-
ing dress of friends and business associates,
select clothing which brings out physical
assets and minimizes limitations, use acces-
sories which enhance the costume and total
appearance, follow current fashions only if
becoming to self and way of life

CONCEPT IICLOTHING SELECTION

Subconcepts:

A. Beauty in Dress
B. Economic Aspects of Cloth-

ing Selection

l'ercent of total time

Time Allocation :
(percent)

10

15

A. BEAUTY IN DRESS

25

Behavioral Outcomes:

Dresses attractively and appropriately

Recognizes personal figure characteristics and
selects clothing accordingly

Selects aesthetically pleasing and appropriate
clothing for self

Generalization 1: An understanding of design
principles, as applied to clothing, contributes to the
use of them in creating an aesthetically pleasing
appearance.

Essential Learning: Design in clothing

... Types of design
Structural: basic style of garment
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Decorative or ornamental: real, realistic.
stylized. simplified, abstract

Elements and their effects on design
Line and pattern: diagonal. horizontal.
vertical. curved for effects of repose. tran-
quility. strength. action. grace. transition.
height, width. change in apparent size
Form: weight, mass, shape for interest.
variety. dimension
Texture: rough, smooth, shiny. dull, soft.
stiff, heavy, sheer for effects of femininity.
masculinity, richness. dignity. reflection or
absorption of light
Color and color harmony: primary, sec-
ondary, intermediate; hue, value, intensity;
monochromatic, analagous, complimentary,
triadic, accented neutral for effects of
warmth, coolness, change in apparent size,
advancement, dominance

Principles governing use of design elements
Proportion, balance, rhythm, emphasis,
harmony or unity

Aspects of clothing involving application of
principles of design

Garment style, fabric design, trim, acces-
sories, combination of garments or parts of
one garment, combination of colors, relation
to physical characteristics of wearer

Generalization 2: Evaluation of personal and en-
vironmental influences is essential in choosing appro-
priate and becoming clothes for self.

Essential Learning: Pleasing and appropriate cloth-
ing for self

Physical features affecting choice of clothing
Size and shape of face, neck, shoulders,
waist, hips, thighs, legs; torso proportion;
color of skin, hair, eyes; type of posture and
physical handicaps

Personality factors influencing choice of cloth-
ing

Femininity or masculinity, personal taste,
preferred activities

Environmental influences on choice of design
and color in clothing

Family and peer group customs; type of
occasion, place, activity for which clothing is
being selected; climate, season of year; pres-
ent fashion styles; financial resources

54C8

Guide, in selecting pleasing and appropriate
clothing

Choose or make items in relation to color and
design in present wardrobe: select garments
and accessories which enhance good physical
features and minimize limitations: check fit
of garment in terms of general ease, waist-
line. shoulders. length for comfort and
aesthetic appearance: evaluate appropriate-
ness in terms of related environmental influ-
ences

B. ECONOlf IC ASPECTS OF CLOTHING
SELECTION

Behavioral Outcomes:

Follows good procedures in planning for
clothing purchases

Is aware of factors influencing the price of
clothing

Is able to select some garments for self and
family members

Is aware of trends in retailing and legislation
which affect the consumer

Assumes some personal responsibility in pro-
moting consumer protection

Generalization 1: Many factors and practices are
involved in the planning for clothing purchases.

Essential Learning: Planning for clothing purchases
Factors to consider in planning clothing pur-
chases for individuals and family

Sex, age, occupation, activities, special health
problems; present wardrobe; individual and
family income; the importance of clothing to
the individual; skill of family members in
constructing and remodeling garments

Practices contributing to wise clothing pur-
chases

Study information from advertising, research
findings, and on labels regarding purchase
to be made; make decisions regarding the
price range, place of purchase, method of
payment most suited to the individual and
family

Generalization 2: The purchaser who can analyze
and evaluate items of clothing from many different
standpoints is in a position to make selections with
less element of risk or chance.
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Essential Learning: Evaluation of clothing pur-
chases

Factors influencing the price of clothing
Fiber and fabric. design and construction
of garment, markup from wholesale price
added by retailer. trademarks, place of pur-
chase, supply and demand of the type of
article

Places where clothing may be bought
Department stores, speciality shops, mail-
order companies. factory-outlet stores, cc'

count stores

Factors to consider in purchasing any article
of clothing

Type and amount of care required, quality
and type of construction in relation to use
and price, durability and suitability of fabric,
fit in relation to comfort and amount of
alteration needed, versatility of article, style
and becomingness to individual, initial and
upkeep costs, type of storage required

Generalization 3: The consumer receives protection
and assistance in a variety of ways and in turn has
certain obligations for responsible attitudes and
actions.

Essential Learning: Consumer protection and prac-
tice in relation to clothing

Types of consumer protection and assistance
Government regulations: Wool Products
Labeling Act of 1941, Fur Products Labeling
Act of 1951, Flammable Fabrics Act of 1953,
Textile Fiber Products Identification Act of
1960
Agencies, organizations, and testing labora-
tories: National Bureau of Standards, Fed-
eral Trade Commission, Extension Service,
American Home Economics Association,
Wool Bureau, Cotton Council, Irish Linen
Guild, Better Business Bureau, magazine
laboratories, private research centers

... Responsibilities of consumer for promoting
quality clothing

Inform retailer of faulty or superior mer-
chandise, understand and support appro-
priate legislation, know characteristics of
quality clothing, cooperate in studies de-
signed to improve clothing

CONCEPT IIITEXTILES SCIENCE

141

Subconcepts: Time Allocation:
1percent 1

A. Construction and Use of
Textiles

B. Care of Textiles
15

10

Percent of total time 25

A. CONSTRUCTION AND USE OF TEXTILES

Behavioral Outcomes:

Knows characteristics of some natural and
man-made fibers

el Is able to make intelligent decisions in selec-
tion and use of textiles

Sees fiber and fabric as an integral part of
garment appearance, cost, and comfort

Generalization 1: Differences in fiber content and
quality, yarns, construction, and finish are responsible
for the uniqueness of each textile.

Essential Learning: Fabric production

Types of fibers from which fabrics are made
Natural: cotton, linen, silk, wool
Man-made: rayon, acetate, arnel, nylon,
dacron. orlon, dynel

Procedures in the production of fabrics
Making yarns from fibers: simple, ply, and
novelty yarns
Making fabrics from yarns: woven knitted,
felted, bonded, lace and net
Applying design to fabric: woven directly
into cloth by variations of yarns and weaves;
applied on surface by direct, discharge,
resist, or screen block printing
Applying color to fabric: solution, stock,
yarn, and piece dying
Adding finishes to fabrics: mercerizing,
napping, sizing, shrinkage, crease resistance,
permanent stiffness, water repellency, moth-
proofing, perspiration resistance

Qualities which vary among fabrics
Absorbency; drying time; washability;
pilling; strength; luster; resistance to sun,
creasing, fumes, chemicals
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Generalization 2: The fabric plays an important
part in the durability and comfort of garments.

F, central Learning: Relationship of fabric to cloth-
ing

Characteristics desire,1 in fabrics used in cloth-
ing for various occasions

Travel: wrinkle resistant. ability to held
shape, ,-rease resistant, soil resistant
Career or school: sturdy. static resistant.
easy care, waterproof, slow to show wear.
crease resistant
Recreation: lightweight. fast drying, absorb.
ent, warmth without weight. color fastness.
waterproof, coolness
Work at home: washability, durability, easy
care, flame-proof
Parties: crispness; softness

Fabrics from which inner and outer garments
and accessories are made

Cotton: gabardine, corduroy, gingham,
chambray, organdy, terry cloth, canvvs
Linen: crash
Silk: satin, silk tweeds, shantung, chiffon,
crepe, faille
Wool:. flannel, jersey, tweed, twill, challis,
covert, eiderdown, felt
Synthetics: nylon, orlon, rayon, dacron,
dynel, imitation fur
Animal hair: angora, camel hair, cashmere,
mink, mouton
Blends: dacron and cotton; nylon, acetate,
rayon; cashmere and nylon; cotton and
rayon

E. CARE OF TEXTILES

Behavioral Outcomes:

Recognizes properties of fabrics in relation
to proper care

Shows judgment and responsibility in care of
garments

Generalization 1: Full value from fabrics is more
apt to be achieved when appropriate cleaning tech-
niques are employed.

Essential Learning: Cleaning and ironing of fabrics

... Procedures in daily cleaning of garments
Removing stains, airing, brushing, shaking,
pressing, laundering, dry cleaning

... Properties of fabrics affecting type of care given
Color fastness, shrinkage. stretch. fiber con-
tent, surface decoration

Considerations in laundering fabrics
Temperature and condition of water: aids as
soaps. detergents, bleaches, softeners: laun-
dry equipment

Guides for spot and stain removal
Use absorbent if fabric is not washable and
will waterspot; test section of garment that
doesn't show; use cleaning fluid on a grease
spot; when using water on an unknown
stain. try it cool. not warm, first: go to work
on any stain as soon as possible

Procedures in using and caring for self-service
laundry and dry cleaning equipment

Read and follow directions accurately, know
how equipment works prior to operating it.
report defects immediately, leave equipment
clean

Guides for ironing clothing
Use temperature control suitable for fabric
type; press darkcolored fabrics and fabrics
which shine on wrong side; steam pile
fabrics and use needle board; smooth seams,
double edges, and wrinkles on drip-dry
fabrics with fingers; iron with lengthwise
grain; follow general procedures of ironing
sleeves, collar, trimming, facings, pockets
first and then seams, front and back

Generalization 2: The serviceability of and the
satisfaction derived from one's wardrobe are greatly
increased with careful storage.

Essential Learning: Storage of clothing

Characteristics of good storage
Accessibility; protection from dust, unusual
atmospheric conditions, moths, mildew; use
of storage aids to help garments retain their
original shape

Aids for use in storage of apparel
Tie, belt, purse, shoeracks; hat boxes; gar-
ment bags; hanging shelves; pegboards with
hooks; hangers; trays and drawers

Benefits derived from organized storage of
clothing

Saving in time and motions in dressing;
less time and energy spent in picking up,
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putting away. and searching for things:
better-looking and longer-wearing clothing

CONCEPT IVCLOTHING CONSTRUCT!ON

Subconee;Its: Time Allocation:
percent

A. Appreciating Clothing Con-
struction 5

B. Processes in Clothing. Con-
struction 25

Percent of total time 30

.1. APPRECI.: TING CLOTHING CONSTRUCTION

Behavioral Outcomes:

Finds increased personal satisfaction in cloth-
ing construction

Becomes more creative in use of fabrics and
notions and in adaptation of pattern

Recognizes a well-fitted garment

Generalization 1: Construction of clothing is a

means of expressing creativity and deriving satisfac-
tions.

Essential Learning: Creativity through clothing con-
struction

Ways to be creative in construction of clothing
Make belts, purses, bats from bright felt
from any source; design and make own pat-
terns from original ideas or- pictures; tint
fabric to freshen or deepen its color; match,
contrast, or harmonize colors and fabrics;
use interesting trimming and buttons

Satisfactions to self and family that may be
derived from clothing construction

Self: pleasure in doing for others, creative
use of leisure time, individuality in garments.
improved skills with possibility of a wage-
earning job related to sewing
Family: increased wa.drobe, extended cloth-
ing budget, family pride in individual ac-
complishment

Generalization 2: Properly fitted clothes contribute
to being attractively and comfortably dressed.

Essential Learning: Fitting of garments

3411

Considerations for obtaining a veil- fitted gar-
ment

Jiang and drape of the garment: grain and
grain control: control of fullness for the
type of fabric. body proportion. silLouette:
balance of the parts of the garment on the
figure

Wu% s to obtain a good fit
Make necessary adjustments before the
fabric is cut, make adjushnents after gar-
ment is put together

Common alterations frequently needed in pat-
terns

Changes in length. width. shoulder line.
darts, sleeves of bodice; changes in length.
width, and location: direction or size of darts
in the skirt: changes in waistlines in dresses

B. PROCESSES IN CLOTH. !NG CONSTRUCTION

(See SEQUENCE OF I.EARNINGS IN CLOTHING
CONSTRUCTION, Appendix

Behavioral Outcomes:

Selects patterns and fabrics that suit individual
needs

Selects appropriate sewing equipment and uses
it properly

Finds satisfaction in sewing at own ability
level and strives for continued improvement

Generalization 1: Skill in the selection of equipment
and tools, pattern, and fabric leads to greater satisfac-
tion in clothing construction.

Essential Learning: Planning for a sewing project

Personal and environmental factors influencing
the choice of a sewing project

Personal: amount of sewing skill, time avail-
able to make item, personal desire to sew
Environmental: availability of suitable pat-
terns, fabrics, notions, equipment, space for
sewing; type and amount of guidance avail-
able

Types of equipment needed for sewing
Sewing machine and attachments; tools
for measuring, pinning, cutting, marking,
pressing, stitching; ironing board and iron

Considerations in pattern purchasing
Size, manufacturer's features, information
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given, amount of material required, difficulty
of details, appropriate fabrics

Factors to consider in selecting fabrict. for
garment construction

Suitability of color and design of fabric to
individual and pattern: ease of working with
the fabric in relation to amount of sewing
experience of the individual: special qualities
found in fabrics such as finishes. color fast-
ness, wrinkle resistance, shrinkage: special
problems resulting from fabrics having nap.
with one-way, plaid or stripe designs

Benefits derived from careful planning for a
sewing project

Project commensurate with ability to sew:
appropriate and needed equipment, supplies,
materials on hand; an environment con-
ducive to sewing; a satisfactory finished
product suited to the individual; pattern and
fabric coordinated

Generalization 2: Proficiency in basic construction
skills is the foundation for independence and creativity
in sewing.

Essential Learning: Constructing a garment

Sewing proc-esses involved in the construction
of various garments

Making seams: plain, lapped, flat-fell; finish-
ing edges: pinking, edge stitching, overcast-
ing, binding with bias, making plain or
rolled hems; providing fullness in garments:
darts, tucks, pleats, shirring, gusset, shrink-
age, gathering, easing; attaching collars,
sleeves and cuffs; joining waist and skirt;
constructing pockets: patch, set-in, welt,
slash, bound; making plackets: Hy, con-
tinuous bound; attaching fasteners: buttons,
hooks and eyes, snaps, zippers, loops

Basic procedures used in construction of a
garment

Preparation of material by straightening,
shrinking; laying, pinning, cutting of pat
tern; transferring pattern markings; stay
stitching and basting darts, tucks, seams;
fitting and altering garment; final stitching;
pressing

Shortcuts in clothing construction
Unit methods, machine and pin basting,

iron-on facings. garment and lining cut
together, machine hemming with straight
stitch machine

CONCEPT V EMPLOYMENT RELATED TO
TEXTILES AND CLOTHING

Subconcepts: Time :allocation:
( percent.

A. Occupational Opportunities
Related to Textiles and Cloth-
ing 5

B. Suitability of Self for Em-
ployment in Occupations Re-
lated to Textiles and Clothing 5

Percent of total time lU

A. OCCUPATIONAL OPPORTUNITIES RELATED
TO TEXTILES AND CLOTHING

Behavioral Outcomes:

Is aware of a variety of occupations related
to textiles and clothing and level of training
required

Is able to identify factors which affect avail-
ability of employment in textiles and clothing
related occupations

Utilizes sources for obtaining pertinent infor-
mation about occupational opportunities re-
lated to textiles and clothing

Generalization I.: Understanding factors affecting
employment opportunities helps individuals make voca-
tional choices.

Essential Learning: The nature of occupations re-
lated to textiles and clothing

... Occupations in relation to level of training
High school courses: salesclerk in clothing
areas; demonstrator of sewing machines and
notions; assistant alterationist; assistant
dressmaker; hand presser, mender, spotter;
dry cleaning and laundry aide; milliner's
assistant; textile laboratory tester trainee;
stock clerk, sewing room worker; factory
machine operator
Two 'years beyond high school: assistant
buyer, comparison shopper, director of



HOME: 1:4 (1\10.11( 1-11 I 1110-

fa -hic,n shows. textile research assistant_
personal shopper. bridal consultant, fashion
photographer assistant. market research
interviewer, educational director
Four or more years beyond high school:
designer of garment fabrics. buyer. costumer.
fashion copy writer. fashion artist. director
o fabric research and testing. fashion editor.
high school or college teacher. fashion
photographer, coordinator of consumer in-
formation

Places of employment
Retail store, magazine company, theater.
school or college, business or industrial
firm. home

Factors affecting- number and types of occupa-
tions available

Type of community: urban, suburban, rural.
small town
Kinds of economic area: agricultural. indus-
trial, resort, residential
Conditions of economic growth and decline:
unemployment rate, turnover of employees.
income level, industry

Generalization 2: Use of many available sources of
information will provide background for weighing
d.:Tisions regarding choice of occupation.

Essential Learning: Securing information about
occupational opportunities

Sources for information about types and locl,
Lion of .-ipportunities

School and public libraries, school guidance
office, friends and relatives, newspaper adver-
tisements, employment agencies

Types of information to investigate
Scope of job opportunity within field, geo-
graphic location with greatest potential, sta-
bility of jobs in the field

B. SUITABILITY OF SELF FOR EMPLOYMENT IN
OCCUPATIONS RELATED TO TEXTILES AND

CLOTHING

Behavioral Outcomes:

Identifies personal qualities which contribute
to personal employability

Evaluates personal interests and potential for

5413
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employment in ,wcUpati,in,-. related te textiles
and

Generalization : (.artful anak -is of per -anal a,et-
and liabilities mill help one determine a suitable choice
of occupation.

.E.ential Learning Gcneral employability of -elf

Factors to consider when asse-sing personal
qualifications for employability

Physical and mental health, physical and
mental capabilities and limitations, physical
habits, personal appearance, emotional be-
havior, communication skills, personal traits

Factors to consider when analyzing personal
aspirations regarding employment

Ability for and interest in further training:
desire for money, prestige, position, status:
desire to be of service

Factors to consider when examining personal
competence

Manipulative skills: manual dexterity,
strength, endurance
Mental skills: attention to detail, memory.
knowledge, imagination, common sense
Social skills: ability to relate well to others,
preference for working alone or in groups

Generalization 2: When one's personal qualifica-
tions and interests are suited to the type of occupation
chosen, employment can be more satisfying and
rewarding.

Essential Learning: Relationship of self to specific
textile and clothing-related occupations

Aspects to consider when analyzing specific
occupations

Job title, description of work, personal com-
petencies required, working conditions, re-
munerative potential, other benefits, oppor-
tunities for advancement, worth of job

Factors to consider in assessing personal quali-
fications for a specific occupation

Similarity of personal characteristics to those
required, degree of interest in work of posi:,
tion, present and potential aptitude for re-
quired work, possible personal satisfaction
to be gained, possible personal contributions
to be made
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HOME ECONOMICS 11TEXTILES AND CLOTHING REFERENCE GUIDE

REFERENCES

CONCEPT I CONCEPT 11 CONCEPT III 1 CONCEPT IV CONCEPT V
A B A B I A B 1 A B i A B

Chambers &
Moulton Chs. 1,2 Ch. 3

Chs. 6.8-
Chs. 4, 10; 14-

5. 7 26

!

,C11. 13 (1. 11

!

Denny All

Fitzsimmons Ch. 12 Ch. 12 Ch. 12
Pp 319
321

Lester & Kerr All

Lewis &
Bobroff j All All

Lewis &
Others (1)

i

!

Chs. 5,
11

Chs. 12,
Pt. II 15 Ch. 11. Pt. V

Pp. 58-
. 88;162-

174;
l' 376 -

I 534 Ch. 20
McKinney All All
Nickell &
Others Ch. 20

Pp. 479-
480

Phillips

Ch. 6
F

Chs. 1, 7 Ch. 9 Ch. 3
Chs. 2,4,
8.10

All , All

Pollard (1) Ch. 6 Ch. 5

Rathbone &
Others Ch. 2 Chs. 3,4

Unit 3,
Ch. 17 Ch. 5 Unit 4

Pp. 493
511

Stout All Ch. 13
Sturm &
Grieser Ch. 1 Chs. 2,4 Ch. 5 Ch. 3 Ch. 6 Pt. 2
Tate

All ; All
Tate &
Glisson Ch. 4 Ch. 2 Chs. 3,6 Ch. 5

Pp. 32-
34

Todd &
Roberts Ch. 1 Ch. 5 Chs. 4,6 Ch. 12 Ch. 2

Chs. ?-
11,13

Zapoleon
All All

HOME ECONOMICS 12FAMILY VALUES FOR DEMOCRATIC LIVING (1 or 1/2

OVERVIEW

This course is designed for academically talented
girls and boys who are seniors. It explores individual
and family concerns of contemporary living. The
pupils toward whom the course is directed will one
day be charged with roles of responsible leadership in

unit)

the community and nation. It is important that their
education and experience include the opportunity t...)

analyze and reflect upon the intrinsic values of the
family as the basic unit in a dynamic democratic
society.
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(;rowing. public attention to problems resulting
from divorce. mental illnes s. moral irresponsibility.
delinquent }. narcotics cast into focus the family
and its responsibility in molding individuals and
stabilizing any culture. This course draws upon avail-
able scientific research and philosophical thought to
proyide depth and breadth of learning in the area of
human relationships. Above all. it is designed to
encourage critical thinking and clarification of per-
sonal values.

The concepts and subconcepts for this course are
organized as follows:

CONCEPT IFAMILIES IN OUR SOCIETY

The Contemporary Family

Families in a Changing Society

Management of Family Resources

The Family in the Community

CONCEPT IIFAMILIES IN OTHER
CULTURES

Cultural Heritage

Intercultural Understanding

CONCEPT IIITHE INDIVIDUAL IN THE
FAMILY

Development of the Individual

Communication Among Individuals Within
the Family

CONCEPT IVMARRIAGE AS A WAY OF
LIF E

Preparation for Marriage

Adjustment in Marriage

Children in the Family

CONCEPT I focuses on the composition and func-
tions of the contemporary family; the effects of social,
economic, cultural, and technological changes on in-
dividuals and families; significance of management in
daily living; the interaction of families and com-
munities. CONCEPT II provides a background for
understanding the meaning and significznce of cul-
tural heritage to man, for understanding families in
different cultures by considering similaritie:, and dif-
ferences among families and influerxes of various cul-

tare upon each other. CON( 1--_PT Ill explores
behayior a, a La -is for an,dyziog family com-

munication and interaction. CONCEPT IV deals with
preparation for mart iage. adjustments in marriage. and
children in the family.

The teacher of this course needs to keep in mind
that allied concepts are ineluded in other disciplines.
such as biology. health. and social studies. The re-
sourceful teacher will examine the course outlines in
other departments to determine reciprocal opportuni
ties in teaching family values.

An environment conducive to implementing teach-
ing techniques in home economics is important for an
effective study of this course. The environment should
provide adequate space and equipment for experi-
mentation and discovery. It should foster creatyity
and permit realistic problem solving. Above all. it

must set the atmosphere for impartial analysis of values
and opinions. Facilities should reflect new dimensions
in quality teaching and furnish background for studies
that help students form and transfer generalization:.

Facilities which promote a desirable atmosphere
for teaching family living include: informal. attractive.
homelike atmosphere to stimulate creative thinking
about lasting and changing family values: flexible use
of space to accommodate both large and small groups
and to permit the use of diverse instructional equip-
ment; accessible storage for such items as books.
resource materials. equipment, and student materials:
lightweight. movable tables and chairs to accommodate
various arrangements for presentations. discussions,
individual, and group work: efficiency kitchen in close
proximity to encourage realistic, problem-solving
situations.

This course is planned for a full year for 1 unit of
credit. All four concepts should be included. Any two
concepts may be taught on a one-semester basis for
1/2 unit of credit. When taught for one term only,
include the two concepts which appear to be of most
interest or potential usefulness to the pupils and which
the teacher feels most competent to teach. The skillful
teacher seeks help to provide enrichment and authority
for course content. Each concept taught should be
based on available research, authoritative thinking,
scientific principles, and experimentation. The vital
role of the family in developing and stabilizing any
culture must form a dominant and continuous thread
through all plans for learning in this course.

Pupils in grades 11 and 12 who wish a general
family living course, but do not qualify for the high
academic standards required of th6 course, may be
scheduled in HE 3, Personal and Family Relationships.
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A NEW GOAL IN HOME ECONOMICS EDUCATION

A new goal for the home economics program focuses
on preparing youth and adults for the dual role of
homemaker and wage earner. Rapid increases in the
number of women entering the labor force, coupled
with expanding job opportunities in home service
fields have precipitated the need to capitalize on the
contribution of home economics education in prepara-
tion for gainful employment outside the home as well
as for homemaking.

Societal changes and technological developments
have influenced the role of women and the type of
job opportunities available to them. Today's trend
toward specialization demands particular skills and
knowledge for most types of employment. This has
reduced the number of jobs previously available to
high school graduates and dropouts.

Evidence indicates that jobs will grow at the fastest
rate in professional, technical, clerical, sales, and serv-
ice occupations. Many sales and service occupations
require skills that stem from home economics subject
matter. Home economics has an obligation to provide
programs through which youth and adults may prepare
for home-related occupations. At the same time, the
home economics program must continue to help
youth and adults prepare for their home responsi-
bilities in order to more effectively accept their dual
role as homemaker and wage earner.

The Employment Preparation Program

The study of home economics contributes to the
development of many skills, attitudes, and understand-
ings required in certain areas of employment. Pro-
grams have been planned in time sequences to help
secondary school youth develop competencies necessary
for home-related occupations.

Sequence I-4-Year Program

This sequence is planned to provide high school
students with competencies in one or more home-
related occupational areas. It is comprised of three
essential elements:

A 3-unit core of basic home economics courses
in grades 9-11, to include Home Economics 1,
2, and 3; or any two of these in combination with
two special interest courses

A oneunit 12th-year course, Home Economics
13, Preparation for Employment, which empha-
sizes development of specific skills and attitudes
toward employment

1:30

Related work experience where feasible in local
school-community

sequence H-2-Year Program

This sequence is planned for pupils who have not
met with success in school and have been identified as
potential dropouts. It has been designed to aid these
pupils in developing a favorable self-image and some
salable skills in home-related occupational areas. Three
important elements of this sequence are:

A 9th-year 1-unit courseHome Economics 14,
Becoming Employable. This course focuses on
individual development

A 10th-year 1-unit courseHome Economics
15, Training for Wage Earning. The emphasis
of this course is on the development of entry-level
skills pertaining to one of five specific occupa-
tional areas

Related work experience where pupil's age and
local factors permit

The Program for Out-of-School Youth and
Adults

Persons who may benefit from employment prep-
aration in home economics at the adult level include
youth who left school prior to graduation and now
recognize the need for employable skills; adults who
must remain at home, yet want to capitalize on per-
sonal skills to increase family income; adults whose
responsibilities are reduced and who now seek regular
employment; and those who are regularly both wage
earners and homemakers and are interested in improv-
ing present or gaining new skills. The employment
preparation program at this level, determined by the
needs of the adults in the school-community and the
types of employment opportunities available to them,
may include:

A course to assist individuals in adjusting to new
and changed employment situations, adapted for
this level from content in Home Economics 13

One or several courses in sequence to develop
those skills needed for successful employment
in home-related occupations available in the com-
munity

Related work experience if desirable

Additional information in relation to employment
preparation for out-of-school youth and adults is
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given in the section "Home Economics Education at
the Adult Level."

Guidelines for Developing an Employment Preparation
Program in Home Economics

Determining Need for Program

Consult with administrators, guidance personnel,
attendance officer, labor department and examine
pupil records to determine:

number of pupils who do not continue
formal education after high school gradua-
tion,

number of pupils who drop out of school,

number of unemployed out-of-school youth
and adults.

Determine from guidance counselor the kinds of
employment entered by former students.

Survey community and surrounding areas to
identify available home-related occupations.

Contact employers in business and industrial
firms to determine types of jobs available, quali-
fications required, projected need for future,
numbers employed, frequency of turnover.

Seek information from such community organ-
izations and agencies as employment services,
manufacturers' organizations, local PTA groups,
service organizations.

Check existing programs of employment prepara-
tion in school and area in order to coordinate
efforts and avoid duplication.

Forming an Advisory Group

Membership on a rotation basis may be composed
of five or more representatives of employment
services, school administrators, parents, inter-
ested community members, existing advisory
committees for home economics, cooperative
vocational education, adult programs, others.

Functions of this committee "jay include study of
the need for occupational zparation in home
economics and continual guidance in developing,
expanding, and evaluating the program.

Planning the Local Program
Identify the group or groups for which employ-
ment preparation is desired.

Analyze the job opportunities found to he avail-
able, and determine which occupational service
area will be emphasized.

Determine which employment sequence. I and.'or
II, is most appropriate for groups to be served.

Determine job descriptions and competencies
needed for specific jobs, including legal and other
limitations.

Identify competencies common to all jobs within
a service area.

Develop criteria to encourage high standards for
the program.

Explore possibilities for interdepartmental co-
operation.

Determine whether or not job experience should
be a part of the program. If such experience is
desired, the following plans may helpful.

Work experience in conjunction with exist-
ing school programs: Vocational Industrial
Cooperative Program, Business and Dis-
tributive Education, General Work Experi-
ence Program

Work experience for home economics only:
school and/or community

Work experience on the job obtained in-
dependently by pupils: Saturday, after
school, summer

Develop instructional materials.

Begin with limited number of occupations
to ensure success.

Prepare training outlines and teaching
materials to develop competencies for
specific occupations or groups of occupa-
tions selected.

Plan public relations program for interpretation
of program potential; use status-achieving
terminology.

Plan for and carry out followup activities to
evaluate effectiveness of program.

Administering the Program

fl Select teaching personnel who have such quali-
ties as

background experience with occupations
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other than teaching. either through ob-
servation or direct participation:
an awareness of employment needs of the
community;

understanding and appreciation of varied
working conditions and problems of em-
ployers and employees;

ability to establish continuous contact and
good working relations with employers.

Provide sufficient time in teacher's schedule for
investigation of needs, contact with employers,
development of curricular and instructional ma-
terials, counseling of pupils, supervision of work
experience where desired.

Add a half- or full-time teacher as needed to
meet the demand for high school and 'or out-of-
school youth and adult programs.

Courses of Study for Employment Preparation
Sequence I and H

Program offerings for which courses of study are
presented on the following pages include:

Home Eco-
nomics 13

Home Eco-
nomics 1

Home Eco-
nomics 15

EMPLOYMENT SEQUENCE I
HOME ECONOMICS 13PREPARATION FOR EMPLOYMENT (1 unit)
OVERVIEW

This course is the fourth in Employment Sequence I
and has as prerequisites three units of study in home
economics which may be Home Economics 1. 2. and 3
or any two of these in combination with two special
interest courses. The course is designed fur those pupils
who major in home economics and plan to enter the
labor market upon graduation from high school. It
is planned to promote the development of understand-
ings, attitudes, and competences necessary for employ-
ment in entry-level home-related occupations.

The study of home economics contributes to the
devel,.;;,aent of many skills, attitudes, and understand-
ings which influence success in areas of home-related
employment. The country is faced with an unprece-
dented growth in the number of young people who will
be available for work in the future and a substantial
reduction in the number of entry-level jobs tradi-
tionally open to youth. In a rapidly changing labor
market, demand is increasing for personnel trained in
areas of service to individuals, families, and institu-
tions which were formerly carried out in the home.
More girls and women are working for pay than
ever before. In all probability a woman will enter,
leave, and reenter the labor market one or more times
throughout her life cycle. The woxnan who can apply
her skills as a homemaker to the labor market will
find the transition from home to work more satisfying
and rewarding and, at the same time, serve a vital
need in the nation's economy.

The concepts and subconcepts for this course are
organized as follows:

:A32

Preparation for
Employment (Grade 12)
Becoming Em-
ployable (Grade 9)
Training for
Wage Earning (Grade 10)

CONCEPT IADJUSTMENT TO THE WORLD
OF WORK

Orientation to Employment

Sharing in the World of Work

CONCEPT IIMANAGEMENT FOR EFFEC-
TIVE LIVING AT HOME AND ON THE JOB

Management of Resource:,

Management as a Means of Effective Living

CONCEPT IIIDEVELOPMENT OF COM-
PETENCES IN HOME-RELATED OCCUPA-
TIONS

Child Care Services

Clothing Services

Food Services

Home Furnishings Services

Home and Institutional Services

Concept I helps the pupil develop an appreciation
for the significance of work through a study of the
relationship of employment to society. Adjustment to
the working world is facilitated by the identification
and development of those personal qualities essential
for employment. Concept II focuses on management
practices which promote effective living at home and on
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the job. Concept III is concerned %sit}, the development
of competencies necessary to the performance of spe-
cific bomerelated occupations-. Instruction in this con-
cept may cover job preparation in one or more service
areas as determined h job availability and pupil inter-
est in the local school-communit. Work experience
may be a part of this court if desired.

Courses of study for the development of job com-
petencies in the service areas are to be adapted to meet
local needs. follm%ing the content identified in sup-
plementary materials available from the Bureau of
Home Economics Education.

Time allocation for Concept III has not been identi-
fied, since this will depend on the number of jobs for
%shich training is provided and the degree of com-
petence to be achie% ed. The suggested time allocations
for Concepts I and II are flexible a need to be
adjusted in terms of decisions made reg ling Concept
HI.

CONCEPT IADJUSTMENT TO THE WORLD OF
WORK

Subconcepts: Time Allocation:
(percent)

A. Orientation to Employment 10

B. Sharing in the World of
Work 20

Percent of total time :30

.4. ORIENTATION TO EMPLOYMENT

Behavioral Outcomes:

Is able to identify factors which affect avail-
ability of employment

Understands the meaning of work in a demo-
cratic society

Recognizes the changing employment picture
and the importance of preparation for work
now and in the future

Knows where to seek information regarding
jobs

Is aware of the changing role of women in the
world of work

Generalization 1: An appreciation of the world of
work in a democratic society helps individuals under-
stand the importance of each worker.

Essential Learaing: Nature of employment in society

Factors affecting the job market
Economic growth and decline, change in em-
ployee income level
Economic area: agricultural. industrial.
resort, residential
Community type: urban, suburban. rural
Social customs: mores, traditions. changes

National. State, and local employment trends
Demand for skilled workers, decrease in un-
skilled jobs, automation. increase in service.
type jobs
Current employment patterns for tarn and
women
Increase in part-time jobs, laborwomen .11
force. shorter work week

Implications of employment trends for workers
More education required, greater competi-
tion among workers, preparation for dual
roles for women

Benefits to society through work by individuals
Supports lo.:;a1, State, and national economy
Improves living standard, reduces social
problems
Promotes democratic ideas of individual
freedom. concern for other countries

Generalization 2: When personal benefits of work
are recognized, individuals are more likely to partici-
pate effectively in the world of work.

Essential Learning: Influence of work on individuals

Benefits derived by individuals and families
Personal satisfaction, security, financial in-
dependence, personal advancement, improved
living standards, self-respect

Considerations in preparing for employment
Developing wholesome attitude toward work.
developing personal values and goals in rela-
tion to employment, education, and training;
analyzing skills and capabilities; developing
positive attitude toward work

Sources of information about qualifications and
availability of jobs

N. Y. State Employment Service, school
guidance office, local Chamber of Commerce,
want ads, neighbors, friends

Generalization 3: Societal changes have a direct
bearing on the contribution of women to the working
world.
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Essential Learning: Relationship of women to the
world of work

Changes in society in regard to women work-
ing

Decreased emphasis on the woman's role in
the home, technological advances which have
reduced time required to maintain a home,
increased desire by women for personal ful-
fillment, financial need, pressure from labor
market for more trained workers, increased
recognition of the abilities of women

Work patterns of women
Uninterrupted patterns: women who do not
marry, who marry and continue careers from
choice, who marry and work from economic
necessity, who become full-time homemakers
and do not work for gainful employment
Interrupted patterns: women who work
before marriage or until children arrive,
who work after children are in school or
away from home, who return to work because
of loss of husband's income through illness,
separation, or death or for supplemental
income

Benefits to women in preparing for wage earn-
ing

Helps women develop own abilities and con-
tribute to working world, permits oppor-
tunity for choice of whether or not to marry,
provides secure base for married person in
emergency, provides means of supplementing
family income as necessary, allows full use
of women's potential during periods when
full-time homemaking is not required

Benefits of continuing education
Enables maintenance of up-to-date skills or
chvelopment of new as needed by changing
job picture, increases opportunity for job
advancement, provides widened horizons for
personal development

Ways of continuing education
Enrolling in adult education courses, partici.
pating in company and government spon-
sored training programs, pursuing higher
education in public or private institutions,
independent reading and study, observation
of people and activities, taking correspond.
ence courses, attending community educa-
tional and cultural ftt;,r:r3ns

5434

B. SHARING IN THE WORLD OF WORK

Behavioral Outcomes:

Is aware of elements which influence the em-
ployment situation

Recognizes importance of personal attitudes
behavior, and appearance in the world of work

Begins to exhibit some judgment as to when
and when not to work throughout life cycle

Is able to analyze personal qualities in relation
to work

Generalization 1: When employers and employees
recognize the contribution each makes to the job.
mutual satisfaction and effective job performance tend
to result.

Essential Learning: The scope of employment
... Essential elements of employment

Qualifications: job skills and competencies.
educational and physical requirements
Laws and regulations related to employment:
wage and salary standards, working hours;
unemployment insurance; workmen's com-
pensation; health insurance; social security:
consumer protection laws; legal rights of the
employee; antidiscrimination laws
Fringe benefits of employment: pension or
bonus plan, profit sharing plan, cooperative
insurance; vacations with pay; employment
associations; payment of dues; group life in-
surance, employee savings and loan associa-
tion, sickness and accident payments, medi-
cal services at work, group hospitalization;
cooperative medical care plan; cafeterias and
restaurants

Aspects of the employer-employee team
Employer practices affecting employee: hir-
ing and firing policies; working conditions;
respect for employee as an individual; pro-
grams for employee recreation, welfare, self-
improvement; systems of arbitration
Employee practices affecting employer:
loyalty to employer, interest in optimum job
performance and making suggestions for
improvement, participating intelligently in
employee organizations and labor unions,
understanding operational procedures
Benefits derived from harmonious employer-
employee relationships: personal satisfactions
to worker and employer, optimum produc-
tivity, contribution to economy
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Generalization 2: When workers recognize their
personal qualifications in relation to the essential ele-
ments involved in employment, they are likely to

achieve satisfaction on the job.

Essential Learning: The successful employee

Personality factors important in getting and
keeping a job

Character traits: promptness, dependability,
loyalty, integrity, moral and ethical standards
Skills in getting along with others: com-
munication, cooperation. compatibility, social
behavior, sense of humor, friendliness, inter-
est in others, tactfulness
Attitudes toward work: interest in doing a
job well; willingness to accept direction and
correction

Physical factors important in getting and keep-
ing a job

Personal appearance and grooming: clothes
appropriate, clean, becoming to individual;
hair clean and attractively arranged; makeup
appropriate to wearer and occasion
Gener,31 health conditions: stamina, posture,
vitality, absence of disease

Personal qualifications for work
Values and goals: reason for seeking job,
sincerity in, needing or wanting work, inter-
est and beiief in the particular job
Education and qualifications: education,
training. experience, personal assets and
limitations, willingness to practice or study
for improvement of self or skills

Factors affecting choice of job
Personal preference: interest in work, loca-
tion, opportunities for learning and advance-
ment
Job availability: requirements, conditions
of work, pay and benefits, community

Special considerations relating to woman's deci-
sion to combine marriage and work

Attitude of husband, personal and economic
considerations, management of household,
facilities for care of children, personal
rewards of work, security of maintaining
salable skills throughout lifetime, career con-
tributions of women in various occupations,
responsibilities to husband and children,
changes throughout family life cycle

Guides in applying for the job
Ask permission to list persons as references:
prepare resume of personal qualifications.
experience, and references: write a letter of
application indicating interest, summary of
qualifications, availability for job. and
requesting interview: complete application
form if provided: try to make favorable
impression at job interview: he punctual,
mannerly, dress appropriately and be well
groomed; ask intelligent questions and re-
spond in a clear, concise, and interested man-
ner; be sincere, enthusiastic, at ease: be
familiar with possible questions likely to be
asked by intsrviewer

CONCEPT IIMANAGEMENT FOR EFFECTIVE
LIVING AT HOME AND ON THE JOB

Subconcepts:

A. Management of Resources
B. Management As a Means of

Effective Living

Time Allocation:
(percent)

5

15

Percent of total time 20

A. MANAGEMENT OF RESOURCES

Behavioral Outcomes:

Understands the importance of managing re-
sources at home and on the job

Is able to identify available resources

Knows the elements of effective management of
resources

Recognizes relationship of use of resources to
achievement of goals

Generalization 1: Management tends to become a
part of everyday living at home and on the job when
its values are recognized.

Essential Learning: Importance of managing re-
sources at home and on the job

... Values to the family
Provides for achievement of family needs
with maximum efficiency, encourages sharing
of responsibility, provides for balance of
activity, aids in work simplification



168 THE UNIVERSITY OF THE STATE OF NEW yoRK

Values to the individual
Provides for the achievement of individual
goals as well as those of the family, leads to
satisfaction in achievements, permits a view
of total job to be done, leads to increased
productivity, creates an efficient work en-
vironment, permits best use of resources

Generalization 2: Knowledge of resources available
helps individuals plan for the achievement of goals.

Essential Learning: Nature and organization of re-
sources

... Types of resources
Human: knowledge, ability, skill, talent, atti-
tude, time, energy, personality traits, past
experiences, other people
Nonhuman: money, material goods, and
equipment

... Elements of organization in the achievement
of goals at home and on the job

Goal setting, information gathering, plan-
ning, carrying out plan

B. MANAGEMENT AS A MEANS OF EFFECTIVE
LIVING

Behavioral Outcomes:

Recognizes situations where management prac-
tices may be applied

Is able to apply the elements of organization
for the achievement of goals

Generalization 1: Management practices have uni-
versal application at home and on the job.

Essential Learning: The basis for management

Situations requiring management by the single
worker

Finding a place to live: room, apartment,
shared or single basis; with family or
friends; becoming familiar with a new com-
munity
Maintaining good health: balanced diet,
adequate sleep, rest, and exercise, variations
in recreational activities; making new friends
Improving self: courses, organizations, hob-
bies; developing a financial plan; purchas-
ing goods and services

. Situations requiring management by the mar-
ried woman worker

Maintaining the borne: daily. weekly. sea-
sonal: providing for special and regular
activities of the family mernhers. joint and
individual, school, work. social: marketing
and preparing meals: providing for care
of children: planning specific time to he with
children; planning time for self-improvement
and relaxation: developing and executing a
family financial plan

Generalization 2: Effective management practices
contribute significantly to the achievement of satisfying
personal and family living at home and on the job.

Essential Learning: Management for achieving per-
:sonal and family goals at home and on the job

Guides to planning for the achievement of goals
Identify particular tasks to he accomplished;
establish priority of steps to be taken in
terms of total results and resources avail-
able; determine individual or group who
best can carry out tasks; plan methods, tech-
niques most appropriate to particular jobs
and efficient use of resources; identify equip-
ment and supplies needed

Guides to carrying out the plan
Carry out tasks as planned; adapt methods
and resources; follow directions carefully
when using new techniques and equipment:
use healthful procedures; good posture,
working heights; consult helpful resources

Guides for evaluating procedures used
Assess results of efforts; determine ways to
improve methods of carrying out task, to
select more appropriate equipment, to use
time, energy, and other resources more
advantageously; experiment with shortcuts,
different tools to determine most efficient use
of resources, sharing of responsibilities

CONCEPT III. DEVELOPMENT OF COMPETENCES
IN HOME-RELATED OCCUPATIONS

(Units for this concept to be adapted from sup-
plementary courses according to specific employ-
ment opportunities in the local school-community)

SERVICE AREASJoh Titles
CHILD CARE SERVICES

Day care center assistant, community and private
nursery school assistant, public facilities nursery
school aide, recreational center aide
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Employee in home care of children. assistant in
children's home, assistant in pediatric ward of
hospital, assistant in care of handicapped chil-
dren
Salesclerk in a store or department specializing
in children's needs
Self-employed worker: care of children
home, making children's toys, clothes

in own

CLOTHING SERVICES

Demonstrator of sewing machines. salesclerk in
clothing store or department, te: ;les or notions
department
Assistant in alterations in clothing store or de-
partment, assistant dressmaker, seamstress spe-
cializing in infants' and children's clothing at
home, small basiness or factory, milliner's as-
sistant
Textile laboratory tester trainee
Seamstress at home --- specialty
knitwear, clothinz
Laundress at home: shirts, linens, children's
clothes
Dry cleaning and laundry aidecommercial
or self-service: sorter, spotter, presser, inspector

items: aprons,

FOOD SERVICES

Fountain service worker, cook in private home,
caterer's assistant, short order cook's assist-

ant, bakery-delicatessen assistant, self-employed
worker making specialty items at home: cakes,
cookies, relishes, bread, tea sandwiches, candy,
jelly
Food laboratory tester trainee, worker in food
production or processing plant, bakery indus-
try
Food demonstrator, sample girl for bakery and
other foods: in food sales promotion, food store
worker; wrapper, salesclerk, checker, stock clerk
Food service assistant, diet aide in nursing home,
hospital
Food service worker: salads, sandwiches, bakery,
tray service in hospital, other institutions
Waitress, hostess

HOME FURNISHINGS SERVICES

Salesclerk or stock clerk in furnishings, house.
ware, linens, gift shop, or department store
Gift wrapper, florist's assistant, window dresser's
assistant, interior decorator's assistant, appliance
demonstrator

5437

Factory worker: lampshades. curtains, rugs:
worker in curtain. drapery. or slip cover depart.
ment or firm: assistant to furniture refinisher or
renovator
Self - employed worker at home: specialty items
candles. dried flower arrangements, chair and
table mats. weaving

HOME AND INSTITUTIONAL SERVICES

Nursing home aide, hospital aide, patient care
or housekeeper
Companion for aged, sick, assistant in home for
aged, welfare service aide
Assistant institutional housekeeper, dormitory,
nursing home, hospital, children's home, house-
keeper in private home, housekeeping assistant
in hotel, motel, bell girl in hotel

SUGGESTED OUTLINE :,OCAL
PFVELOPMENT OF EACII SLdVICE AREA

Behavioral Outcomes:

Knows employment opportuntites in the par-
ticular service area

Exhibits skills necessary for employment in
one or more jobs identified

Generalization 1: A variety of opportunities exist
for satisfying and rewarding employment in the par-
ticular service area.

Essential Learning: Entry-level employment

- Job titles

... Places of employment

... General qualifications

... Satisfactions and benefits

Generalization 2: V,%en one develops skills suitable
to the type of occupation chosen, employment tends
to be satisfying and rewarding.

Essential Learning: Preparation for work in entry-
level jobs

... Responsibilities of the job

... Skills required to do the job

... Techniques and equipment used in carrying out
job
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BOOKS AND PAMPHLETS`

American Hotel-Motel Association

CONCEPT I CONCEPT 11

A B A B

All

Dreese All

Fitzsimmons All
N. Y. State Dept. of Labor

1 All

Packard All

Paulson
1 All

Peyton Ch. 40
Raines Pt. I Pt. II: Chs. 1.2
Sinick All

U.S. Dept. of Labor (1 I All

U.S. Dept. of Labor (2)

Weir:;..:arten

All

All
Wolfbein & Goldstein All

Worthy All

Wright
I All

Zapoleon All
: All

*Information about where to secure referent-es is included in the Appendix and following "Reference Guide" for Concept III.
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REFERENCE GUIDE

The following references are also suggested for use with Home Economics la, Concept

OCCUPATIONAL SERVICE AREAS

CHILD CARE CLOTHING HOME FURNISHINGS FOOD

HOME AND

INSTITUTIONAL

Barkley & Cham-
pion. Ch. 20

Barkley & Cham-
pion, Chs. 7,8,13

Editors-Architec-
tural Record

Barkley Cham-
pion. Chs. 10.14-16

American National
Red Cross (11.42i

Greer & Gibbs,
Unit 3 Beck

Greer & Gibbs,
Ch. 27 Charley Arthur

Langford Denny Peet & Thye
Editors-Architec-
tural Record

BradleyMayer

Peyton, Chs. 13,11

Greer & Gibbs,
Chs. '72-71

Raines, Pt. II
.14. ,) Fowler & Others

Logan & Moon Schuler
Greer & Gibbs,

Ch. 30 Dahl

Raines, Pt. III:
Ch. 3 Moore Warner McLean

Editors-Architec-
tural Record

Riehl, Chs. 17,18
Raines, Pt. II:

Ch. 4 Waugh Parker & Litchfield Fleming & Benson

Shuey & Others
Peyton, Chs. 15,

18-29
Greer & Gibbs.

Chs. 28,29

Smart & Smart
Raines, Pt. II:
Ch. 3

Iowa State Depart-
ment of Health

School of Hotel
Administration

1 Shank & Others

Pfeiffer & Voegele

Raines, Pt. III:
Chs. 1,2

Stokes

I Voegele & Wooley

West & Wood

Riehl, Chs. 1-16

Schifferes

Schuler

Stitt & Todhunter

Thompson &
LeBaron

Valentine

BULLETINS AND PAMPHLETS

(The following references are also suggested for use with
Home Economics 14 and 15)

American Hotel and Motel Association. Will hotel-motel work be your career?
New York. The Association. n.d.

Byrne, K.M. & Byrne, John. You and your abilities. Chicago, Ill. Science Research
Associates. 1960

Dreese, Mitchell. How to get the job. Rev. ed. Chicago, Ill. Science Research As-
sociates. 1960
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Humphreys, J.A. Choosing ycur career. Chicago. Ill. Science Research Associates.
1961

Murphy, J.M. Handbook of joist facts. Chicag.-, .F,-ience Research Associates. n.,1.

Neff, M.V. Ethic:s for everyda living. Chicago. III. Science Research Associates. 0.d

New York State Department of -Labor, Di-ynr Standards. Albany. N. `.'
An abst- ,! tbe uf :minors if]
1962,,

Packard, anice. Do c:ielirns match your uients? Chicago. Ill. Science Research
Associates. 1960

Paulson, B.B. Discovering your real interests. Rev. Chicago. Ill. Science Research
Associates. 1961

Shatter, Helen. Getting along with others. Rev. Chicago, Ill. Science Research As-
sociates. 1960

Sinick, Daniel. Your personality and your job. Rev. Chicago. Ill. Science Research
Associates. 1960

Weingarten, Violet. The mother who works outside the home. New York. The
Child Study Association of America. 1961

Wolfbein, S.L. & Goldstein, Harold. Our world of work. Rev. Chicago. Ill. Science
Research Associates. 1961

Worthy, J.C. What employers want. Chicago, Ill. Science Research Associates. 1960

EMPLOYMENT SEQUENCE I!

OVERVIEW FOR HOME ECONOMICS 14 AND HOME

Many school districts are faced with the problem of
many students leaving school before they have com-
pleted their high school education. Frequently, these
youth have met failure throughout their school years
and, lacking interest in any phase of education, regard
the working world as a panacea. However, upon enter-
ing the labor market with few skills to offer, they soon
find it difficult to secure and maintain employment
due to lack of understanding of self and the needs of
the working world.

The school has a responsibility to help these pupils
increase their employability and to salvage for society
this potential wealth of human resources. Programs
must be provided that motivate pupils' interest and
direct their energies toward preparing for employment.
Home economics can contribute toward this end by
providing training for pupils in basic phases of home-
making necessary for employment.

Home Economics Employment Sequence II, corn-
posed of Home Economics 14 and 15, has been planned
to help pupils who may leave school early develop
a favorable self-image and some salable skills.

ECONOMICS 15

The concepts and subconcepts for Home Economics
11Becoming Employableare organized as follows:

HOME ECONOMICS 11
BECOMING EMPLOYABLE

CONCEPT WORLD OF WORK

Learning About Jobs

Recognizing Jobs Possible for Self

CONCEPT IIPERSONAL DEVELOPMENT

Personal Appearance

Relationships on the Job

Management at Home and Work

CONCEPT IIITHE INDIVIDUAL ON TH!
JOB

Learning Through Part-Time Work

Getting and Keeping a Part-Time Job



HOME ECONOMICS EDUCATION-SYLLABUS

Home L,:.onomics 11. Becoming Emplo able. is
taught for a single period daily in grade 9. Concept
I introduces the pupil to opportunities for employment
in home-rehited occupations and helps him explore the
world n - in relation to himself. Co, -ept II will
focus 4.,a .ving personal assets. effective relation -
ships with 6i:hers. and ability to manage personal
resources. Concept III emphasizes the value of learning
through work an the steps in securing a job.

The concepts and subconcepts for Home Economic,
15Training for Wage Earningare organized as
follows:

HOME ECONOMICS 15
TRAINING FOR WAGE EARNING

CONCEPT 1-- PHILOSOPHY OF WORK

Nature of Work

Importance of Training and Education

A Dual Role as Employee and Homemaker

CONCEPT IITRAINING FOR JOBS IN
HOME-RELATED SERVICE AREAS

Child Care Services

clothing Services

Food Services

Home Furnishings Services

Home and Institutional Services

Home Economics 15, Training for Wage Earning.
is offered in grade 10 and follows Home Economics
14. Concept I considers the nature of work, the
importance of training and education, and the dual
responsibilities of the employed homemaker. Concept
H offers basic training in one of five occupational
areas: Child Care, Clothing, Food, Home Furnishings,
and Home and Institutional Services. The particular
area selected will be determined by job availability
and pupil interest in the local school-community. If
competences in other service areas are desired, a sec-
ond unit of credit may be offered by scheduling an ad-
ditional class for training in two different service areas.

Pupils who may decide to remain in school for
the 11th year may continue with Home Economics 15,
focusing on service areas not covered during the 10th
year.
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HOME ECONOMICS 14BECOMING EMPLOYABLE
CONCEPT ITHE WOP-!D OF WORK

Subconcepts: Time Allocation:
percent

A. Learning About Jobs 5

B. Recognizing Jobs Possible
for Self 10

Percent of total time 15

A. LEARNING ABOUT JOBS

Behavioral Outcomes:

Is able to look at, study, and analyze jobs

Knows what jobs are available in own com-
munity

Knows some employee interests and abilities
which lead to success in home-related occupa-
tions

Generalization 1: Learning about jobs and what it
takes to be successful on the job }Hips one recortize
available work opportunities.

Essential Learning: The employment picture

... Guides to exploring a job
Job responsibilities, working conditions,
starting pay, qualifications require(1
tunities for advancement

... Types of jobs in own community
Industrial, retai'ng, institutional, home

Generalization 2: All home-related occupations have
some common elements but differ in work activities
and characteristics needed by workers.

Essential Learning: Employment in home-related
occupations

... Types of jobs possible in home-related services
Child care services, clothing services, food
services, home furnishings services, home and
institutional services

... Ways of learning more about jobs
Reading books and pamphlets, newspapers;
talking with guidance personnel, employers,
workers; securing parttime employment;
closely observing workers on a job
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Interests and abilities leading to successful em-
j lov merit in home-related services

(Ii141 care services: enjoyment of child) -en.
patience. understanding of children's need=
Clothing services: interest in textiles. clothes.
appreciation of color. line. design. enjoyment
in working with hands
12o,,1 serx ices: enjoyment of food. good
health and health habits. understanding of
nutrition
Home furnishings services: interest in ar-
rangements and decoration. enjoyment of
combining cdors. designs. textures. under-
standing of furniture construction
Home and institutional services: enjoyment
in serving others, interest in orderly routines,
appreciation fix neatness and cleanliness,
understanding of procedures in care of fur-
nishings, equipment

B. RECOGNIZING JOBS POSSIBLE FOR
SELF

Behavioral Outcomes:

Is able to identify particular personal interests
and characteristics which affect own job prep-
aration

Shows interest in examining job opportunities
in terms of own interests, abilities, education,
and training

Generalization 1: When one is well suited to the job,
he will benefit as a person and a worker.

Essential Learning: Importance of recognizing jobs
possible for self

Factors influencing personal qualifications for
work

Interest, activities, abilities, characteristics,
values and goals, education, training

Reasons for matching personal qualifications
to job requirements

Enjoyment of work, development as a per-
son, good performance on the job; happy,
full life

Generalization 2: Examining one's interests and
aptitudes in relation to possible job opportunities
helps one focus preparation for future work.

Essential Learning: Inventory of employability

Considerations in determining ar-as of interests
Ability to enjoy and get along well with
people, understanding differences in people.
personal values and interests of importance.
types of activities enj oyed most. interest in
creativity

Factors influencing personal employability
Condition of health: manual. mental. and
social skills: personal traits and habits:
desire to be employed

CONCEPT IIPERSONAL DEVELOPMENT

Subconcepts:

A. Personal Appearance
B. Relationships on a Job
C. Management at Home and

Work

Percent of total time

Time Allocation:
(percent)

25

25

25

75

A. PERSONAL APPEARANCE

Behavioral Outcomes:

Exhibits improvement in personal appearance

Is aware of personal appearance expected of
an employee

Generalization 1: Looking one's best helps open
doors to job opportunities.

Essential Learning: Analyzing personal appearance

Benefits derived from a pleasing personal
appearance

Poise and self-respect, standing and walking
confidently; a feeling of well-being, accept-
ance by others, feeling comfortable with
others; evidence of respect for others

Influences on personal appearance
Personal grooming, physical health, mental
health, clothing, nutritional status

Ways to analyze own appearance
Ascertain qualities of desirable appearance,
evaluate self in terms of strengths and areas
in need of improvement, develop a plan for
improving personal appearance, accept and
live comfortably with features which cannot
be changed.

r- 1 11--)
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Generalization 2: Careful personal grooming
creases -confidence.

in- experiences and ideas: independent think-
ing and decision making

Practices in achieving good mental health
Treat others as you would like to be treated:
engage in work for usefulness and tner;:y
outlet: enjoy relationships with family.
friends. and others: use acceptable outlets
to express feelings and discuss problems;
develop interests in sports, games. hobbies-:
identify spiritual and moral values to serve
as guiding purposes; show appreciation :o
and of other people; face responsibilities:
strike a balance of work, play, love, quiet,
and worship in daily cycle of activities

Essential Learning: Improving personal grooming

Characteristics of Leing well groomed
Body: hairclean. becomingly arranged:
nailsneat and well shaped: cosmetics
appropriate, carefully applied
Clothing: clean, neatly pressed, appropriate,
shoes polished and in good repair

Practices in achieving good grooming
Cleanliness: bathing regularly, using de-
odorant, choosing and using makeup taste-
fully, cutting and shampooing hair as needed
Clothing: keeping underclothing clean, hems
even, straps out of sight

Generalization 3: Good physical health helps one
enjoy a happy and useful life.

Essential Learning: Improving personal physical
health

Characteristics of being physically healthy
Body: skin clear, hair glossy, eyes bright,
sweet breath, appropriate weight arid energy,
good appetite, resistance to infection
Posture: good when standing, sitting, walk-
ing
Attitude: enthusiastic, alert, calm, sunny
disposition, positive outlook

Practices in achieving physical health
Acquire adequate rest and sleep in relation
to individual needs; carry out regular, fre-
quent physical exercise for body development
and maintenance; plan caloric and nutrient
intake, according to age, sex, weight,
activity; have regular medical and dental
examinations

Generalization 4: A mentally healthy person is

comfortable with himself and behaves acceptably in
the eyes of others.

Essential Learning: Improving personal mental
health

... Characteristics of being mentally healthy
Tolerant, easygoing attitude toward seF and
others; sense of humor; acceptance own

shortcomings; respect for self and others;
ability to give love and consider interests
of others; acceptance of responsibility, new

Generalization 5: Clothing which is well cared for
and appropriate to the individual and occasion adds to
a pleasing appearance.

Essential Learning: Improving personal appearance
through clothing

Characteristics of being well dressed
Clothing functional, appropriate to activity;
well-fitted garments, becoming to figure in
line, color, and design; in good repair, clean,
well pressed, easy to maintain

Practices in selecting and caring for the ward-
robe

Use good shopping procedures; select gar-
ments according to income and present ward-
robe; make inexpensive accessories to en-
hance and expand wardrobe; alter clothing
as needed to achieve proper fit and cur-
rent style; develop a schedule of daily,
weekly, seasonal care of wardrobe

Generalization 6: Good nutrition is a genuine aid to
healthier living, improved personal appearance, and
general outlook on life.

Essential Learning: Improving personal appearance
through nutrition

... Characteristics of the well-nourished employee
(Refer to characteristics identified under
physically healthy employee)

... Practices in achieving good nutrition
Plan total day's food intake in relation to
individual body requirements; develop regu-
lar eating habits; purchase foods in terms of
nutritive value, cost, and conditions; prepare
to retain nutritive value; serve attractively;
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Programs for Elementary
and Adult Levels

HOME ECONOMICS EDUCATION

No one institution is solely responsible for educating
children for home and family living. The home, churC
and school must constantly strive to reinforce eaci
other in this endeavor. Since pupils in grades K-6 are
of necessity close to their homes, the elementary school
years serve as a particularly significant time to help
establish and reinforce habits and attitudes which will
guide their living through the years.

Experiences in home and family living can

strengthen areas of personal and family living
through increasing each child's understanding
and appreciation of his home, encouraging his
respect fur other family members, helping him
to recognize his responsibility to the total
family, broadening his understanding of
varied patterns of family living;

enlarge and broaden some of the understand-
ings and learnings basic to the elementary
curriculum;

help to meet the needs of the elementary
school child in developing physically, intellec-
tually, emotionally, and socially

Although the regular classroom teacher incorporates
many learning experiences in home and family living
within the elementary school curriculum, the home
economics teacher because of her background prep-
aration can make a valuable contribution when she is
available. A maximum contribution can be made
through cooperative efforts of the elementary and the
home economics teachers.

The home economics teacher serving the elementary
school may be a full-time consultant, concerned specifi.
cally with one or more elementary schools, or a junior
or senior high teacher with time assigned to assist at
the elementary level. This part of the syllabus will help
home economics teachers recognize areas where they
might help to strengthen learnings in the .elementary
curriculum.
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AT THE ELEMENTARY LEVEL

I. OBJECTIVES OF THE ELEMENTARY
PROGRAM

What a child needs and what society expects him to
acquire constitute the framework within which subject
matter and activities arc planned in the elementary
curriculum. Five basic categories have been identified.
and each offers scope for enrichment through home
economics experiences. These are: self-development:
interpersonal and intergroup relations: understanding
of the world of people and things: control of the com-
municating, arts and skills: moral and spiritual values.

II. THE ROLE OF A CONSULTING HOME
ECONOMICS TEACHER

Each particular school situation will suggest unique
possibilities for incorporating services of a consulting
home economics teacher. Some suggestions are:

Assisting the classroom teacher in planning
experiences receiving- around home and family
living. Planning can be accomplished through
informal conferences or scheduled meetings,
when a series of lessons can he developed

Locating and providing instructional materials
in areas of home economics

Assisting the classroom teacher and pupil in
carrying out experiences

Helping make facilities available either
through sharing regular home economics space
and equipment or improvising arrangements
for the elementary classroom

Helping with in-service meetings for teachers
and/or administrators where home economics
is concerned

Acting as a resource person to elementary
school personnel and/or parents

Assisting with interpretation of cooperative
plans and programs to parents and community
groups
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Continuing assessment of the contribution of home
economics to the total -3rograrn twill indicate further
direction. Such evaluation should involve classroom
teachers. home economics teachers, administrators, and
frequently pupils and parents.

III. ORGANIZING HOME ECONOMICS AT THE
ELEMENTARY LEVEL

Recognition of the desirability of a home economics
emphasis within an elementary school curriculum may
prompt administrators, supervisors, classroom teachers,
or home economics teachers to initiate the idea. De-
velopment of a program in any school or district
should involve all of these key persons early in the
planning. Some general guides for organization ana
implementation follow:

Planning the program

Determine ways in which a consulting home
economics teacher may serve the program

Determine ways to finance supplies and
resources

Assess physical facilities. Although most ex-
periences for elementary pupils can be carried
out within regular classrooms, the use of
portable units and other areas such as lunch-
room, auditorium, PTA room, or all-purpose
homemaking room should be considered.
Spaces for planning, filing, storage of resource
material and equipment are also important

Select a consulting home economics teacher
who is certified in home economics education
and has at least 1 year of previon !aching
experience. Adaptability, fllexib;lity, ability to
work with others and communicate ideas,
organizational ability, creativity, patience, and
the ability to identify easily with young chil-
dren are important qualifications

5160

193

Implementing the program

Exchange and study related materials. Famili-
arity of the consulting home economics
teacher with the elementary curriculum and
familiarity of the classroom teacher with the
scope of home economics is essential to co-
operation

Provide opportunity for cooperative planning
by the classroom and home economics teachers
in developing experiences based on mutual ob-
jectives and within limitations of time. money,
and facilities

Establish regular tir,,es and places for consulta-
tion and planning. Be sure that responsibility
is clearly established and understood

Employ a variety of methods, materials, and
resources suitable to the area of study and the
interest and ability of the learners

The following chart identifies six home economics
concepts which are supportive of the objectives of the
elementary program, namely, Family Living and World
Understanding, Health and Grooming, Nutrition and
Foods, Home Management and Safety, Entertainment
and Manners, Textiles and Clothing. Suggested be-
havioral outcomes represent those important to achieve
through learning experiences in education for home
and family living throughout the elementary school
years. Proposed teaching ideas illustrate the way in
which learning experiences may be adapted to each
grade level. Study of elementary curricula for each
subject area will le.,gal points at which these learning
experiences can be incorporated for mutual enrichment
of other subjects and home economics. If the services
of a home economics consultant are not available, the
regular elementary classroom teacher find the
chart helpful in stimulating related learnii.gs in the
area of home and family living.
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Concept, and Behavioral Ouse-antes
for Home 1,..,nornies Learning. Kindergarten Grade 1

Family Liring and U saclrl

Recognizes the importaue, of the
tarnily the basic unit in society
I oderstan. dS us:. role in the family
and assn rtes ree;mrsthility in rela
ton
ItivpLays vunie On.ivrststniing and re

t for indiv,doals a:id Ludly, in
Whet ullures
Hemlines that the American family ie

:Mature of culture., traditions,
motes. races, creeds, and color
Appreciates the cultural heritage of
own badly
Recognizes that the surroundings and
history Impe different ways of lib.

"lust wait 'nil I am twentythree
I'll treat my rhildren like our fu:ks treat tne.
I'll make them go to bed on time,
St bile I stay up late. until alter nine.
Thet'il pick up their toys: be good as

can be,
But 1-11 love them too. as my Parrots lose

Generalirations:
My family is very important to me.
We give and receive from ea. h. nth,.

Teaching Idea:
Make a family of puppets, and use them
10 demonstrate duties and responsibilities
of each family member. The puppet family
tan be used throughout the year to teach
other learning..

Health and Grooming
Realize. the value of daily hygiene
Appreciates the importance of being
well groomed
Recognizes own basic needs for
health and rare of body
Follow good health and grooming
practices
Is aware of the role of the family
doctor and appreciates his help
Is able to assume responsibility in
the are of the sick

"Let's have party: 1.11 be the host.
I'll help my mother, het she'll du the moat."
Generalizations

A good family member assumes respan.i
1.111:y in the home.
Holidays ere times when families can
have fun together,

1 es '.mg Idea:
vhildren plan a home type party rem

tired around an important holiday. With
tea. her acting as mother, plan invitations,
activities, decoration, and refreshments,
Each r hild learns to issue invitation. over
the telephone and other ways be May help.

Grade 2

1.e: and isce,
11111 and igloo,
Ea, it es fled home.
Ito soensons like you.
Generalizations:

Althongh houses throughout the w 41.1
Sri families within them ors

the smr.
iym and t,1:1, around the world hash

jobe in do to help the home roe
smoothiy.

Teir'hing Idea:
etude and compare the living habits cd
children in different parts of the w.,13.
Place eel:dm-is inn the responsibilities these
midren have in the family and upon sinti-

laritiee of children everywhere.
"I wash my hands
And then nip face
And at the table
I take my place."
Generalization.:

Washing make. us look better to others.
Washing before meals helps everyone
keep healthy.

Teaching Idea:
Demonstrate ways to wash, rinse, and dry
hands and face. Show Use of washcloth.
paper towels. liquid, dry and bar soap.
Emphasize neat use of sink and facilities.

"Mother thinks I like to bathe
Because Pm nearly seven
But really I take my bath each night
'Cause floating boats is a &riot"
Generalizations:

Regular care of the body helps it to
perform properly.
Good habit. of cleanliness result from
daily practice.

Teaching Idea:
Show film on keeping clean. Follow up with
class discussions on practices for keeping
clean and why each is important.

"The beim. it of keeping te,th
In good health, and clean
Is known in sChool
By the name 'dental hygiene.' "
Generalizations:

Carr of teeth is important to health.
Healthy teeth need daily rare and a good
diet.

T. aching Idea:
Hare dental hygienist explain importance of
hint and permanent teeth and demonstrate
correct brushing. Follow with a flannel
board dismission of kinds of food which
promote healthy teeth. Have children den
velop a large chart to check daily care of
teeth and funds eaten for a week.

Nutrition and Foods
KylnWe the contribution of nutrients
to good health
In aware of the importance of good
nutrition to growth, development, and
performances
Knows the importance of vegetables
and fruits in tile dirt
Understands the biological necda of
the body and the importance of
proper diet
Is able to read, understand, and
compare information on food con-
tainers in order to buy wisely
In familiar with new and different
foods in order to add varity to the
diet

Home Management and Safety
Demonstrates ability to care for vari-
4ius areas and items found in the
hone and school

Knows some ways to maintain a safe
home
Is aware that sharp to.,la are not
dangerous if properly handled and
stored
Is able to manage email amounts of
money and stave regularly
Takes pride in appearance of class-
room
Is aware of the importance of plan-
ning for group activities

"The farmer is our friend, you know,
lie grows food
That help. us grow."
Generalizations

Our bodies need
grow properly.
Our food cornea
animals.

Teaching Idea:
U.e food models to help children ;Mandate
mance and food items commonly eaten.
"rake class on a field trip to one or two
farms to see the sources of food items.

good food in order to

from plants and frurn

"Raw fruits and vegetables
Are good ier chew.
And more than that.
"they're good for you."
Generalizations:

Fruits and vegetables are needed every
day for energy and growth.
Many foods are eaten without cooking.

'reaching Idea:
Serve over a period of weeks a variety of
fruits and vegetables for a midmorning or
midafternoon snack. Encourage children to
try all of them, Demonstrate on the first
d,p procedures for washing and serving.
Have children carry out these procedures
on the following day..

"Helpful children,
Girls and boys,
Always remember
To put away toys."
Generalizations:

Toys that are neatly owed are reedy for
another day.
Putting :hinge away can prevent accidents
at school and at home.

Teaching Idea:
Have children help make a picture or sym-
bol that indicates what is stored in each
area of the classroom. Help each child
make something symbolic to identify own
locker space, During reading time, read a
story that illustrates what happens when
things are out oI place. Have children take
responsibility for returning toyr and equip-
ment to proper place after tack activity.

"Pencils, scissors and tools
All have their place.
If you carry sharp objects
You must walk, not race."
Generalizations:

Safe handling of sharp objects prevents
injury.
Storing sharp objects in protected places
keeps them in good condition for use.

Teaching Idea:
Demonstrate the proper use of such sharp
objects as schema, knives, and craft tonls
which children may use. Talk about places
and ways to store mirk items for safety and
future use. Demonstrate and have children
practice correct ways to carry scissors,
handle knives, pass craft tools from one to
another.

'"Through a straw, in a glass or rune,
Soft, bard, liquid and foam
Milk just can't be beat
for a snack or special treat."
Generalizations:

Snacks and treats can be healthful as
well an good In rat.
Milk can he ...maul in many ways.

Teaching Idea :
Prepare au rahillit of milk and milk prad-
ucts showing why they are important to
body growth and maintenance. Have iItil
dren hat ways they have eaten theec fowls.
Demonstrate the preparation of simple milk.
based foods suitable for snacks and treats.

"Playing with cafe toys
By girls and boys
Can be lots of fun
Fur everyone."
Generalizations:

Accident. can be avoided when children
piny with safe toys.
The way toys are played with affects the
safety of self and others.

'reaching Idea:
Have each child bring to class one or two
toys from home. Discus. safety hazards of
each, and make an exhibit of How which
would be safe for children. Consider sot-
way, of playing with the toys.

Entertainment and Manners
In aware that good manners help
foster a pleasant home and school
atmosphere
Practices good manners in daily liv-
ing situations
Knows that each family member can
help some way in meal preparation
and serving
Is considerate of others
Understand. the meaning and joy of
holidays
Shows some social ease when eating
out and entertaining

"When she amiled and said. "I'm glad I
came.'

We smiled in return and said, 'Come again.'''
Generalizations:

People enjoy visiting us if we make
them feel welcome.
People enjoy visiting with us if we
behave well.

Teaching Idea:
Have a party for a few adult guests and
later for all mothers. Give each child a
special task. Beforehand, hold a trial run
with pupils acting a. guests.

"Let me help
To net the table.
I learned in school
And I tun ',hie."
Gene rali..ations

A tattle can be set attractively by follow-
ing la few simple rules.
The way the table is set influences table
manners.

;:aching Idea:
Demonstrate setting a table and discuss
table etiquette for various occasions, Post
pictures o: tables set attractively. Arrange
one place setting to serve as a guide, and
have each child practice setting the table.

"Thank you
So easy to say.
Why don't we say it
More often each L. y?"
Generalizations:

Showing apt:reiation whew things ere
'nue for or makes others happy,
s, hank you can be said in person or by

written note.
Teaching Idea:

Have children bring :a the name and
address of someone from whom they have
received a gift. Have them make their own
notepaper and compe.e an appropriate
thank you note.

Textiles and Clothing
Recognizes that clothing is used for
protection in different climatea
Practices approved procedures in care
of various garments
Knows fiber sources and is able to
recognize some fibers
Knows that climate and custom affect
the dressing habits of a people
Appreciates the influence of changes
in society upon the clothing induse
try
Is aware of the types of garments
appropriate for various occasiona

' In winter I wear
lily warmest clothes,
And even try
To wrap up my nose."
Generalizations:

We need to wear different kinds of
clothes in different weather.
Going outside without the right cloth.
ing sometimes causes us to be sick.

Teachirg Idea:
Have class arrange an exhibit using dolls
to demonstrate appropriate clothing for
rainy days, snowy days, warm daya, and
cold days.

*Original verses in this section from Bureau
of Home Economies, N.Y. State Education
Department.

"Cloth is msdc
From fibers and yarns;
Wool from the sheep's coat,
Cotton from farms."
Generalirstion.:

Plante and animals provide raw fibers
which are spun into yarns.
Yarns are woven into fabrics for cloth-
ing.

Teaching Idea:
Show children samples of raw cotton,
wool, and silk. Relate is cotton plant,
sheep, and the silkworm, Show children
how the rate material is spun into thread
and woven into fabric. Visit the art depart
went to see how a loom is operated.

l94

"What to wear
and when;
Each day
We decide again."
Generalizations:

Clothing looks better when it is eared
fur.

Clothing sho.rld be suitable for the occa
Mon.

Teaching Idea:
Have children role-play ways in which they
might help care for their own clothing in
the morning. after school, when going to
bed. Talk oboist why we have different
types of clothing for different occasions,

-.1
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Grade 3

From Chios. from Holland
From England, from Spain
Your parente parents
And their parents came."
Generalizations:

Most of what ,e call our culture is
mixtnre of c..ltures from all over

the world.
C v families have contributed tr nor
ostion'a heritage.

easiling Idea :
Have children report on national r.r
adtini- origins of their families. /lase

ch.1.1 Ering in an object that rep-
to this origin foe a class Uieplay.

(.1didren ran tell about the objects
they have brought to class.

Grade a

Loy from the isle of Japan
Z.., are welcome to our land.
Tell our ,,f your country far away
I may I, a stranger some day.
Generalizations:

The kit:dm-es and understandsng we tine
Wher. is more of an 1U,,b:MAt than

it is a gift.
trangers to cur am,al:rs- have seeeisl

problems of adjustment and need oar
help and understanding.

Tea. fling Idea:
Have a foreign exchange student tell the
alma tire difficulty one has in adjusting to
a 110n. i ulture. Study one phase of a rbilifa
daily life to several countries.

Grade .3

a ,,rd ..f
a honest cub .0.1

Jo, of neighborloiess,
riud. rstandsug. lose, r.,... t.'"
Gen. ralizations:

Ne.gbhorio,,,d Fusing bec,,,e enjevalde
.I.en e treat our neizhbor- with respect.
:sharing a. tivities with people of differ'
Cr,? backgrounds helps dereloP
standing.

"lea bins Idea:
l)escribe a situation where nrighloos might
disagree. Ilave pupils rule-play ways the
problem may bane been prevented or re-
wolved through AC ES of ill, driers and better
understanding.

"Early to bed and early to rise,
Makes a man healthy, wealthy, and wise.
My mother says it 'cause her mother said
The or same thing when she went to

bevi."
Generalizations:

Steep and rest are necessary for good
health.
Lark of sleep makes one feel tired
and grouchy the next day.

Tear Ling Idea:
Show film on health. Follow with di,'
cession of what takes place in our
bodies daring sleep and what factors
help us :deep well.

"When digestion is eon:plate
Of the marry foods we eat
Every cell from head to toe
Is nourished well and ready to go."
Generalizations:

The food we eat enters the cells of the
body through the process of digestion.
Since foods are digested differently, a

variety is needed to keep the body
healthy.

Teaching Idea:
Use a large chart ef the digestive system.
llave pupils t,-'e what happens to food as
it travels throng, the Imdy. showing the
process of digestion in relation to carbo-
hydrates, proteins, vitamin., minerals. Dis.
cuss digestibility of cooked and raw foods.

"Should we rail someone, do somthing.
Run away .scared?
In care of emergency
We'd better be prepared"
Generalizations:

Simple, first aid measures help in case
01 emergency in the home.
Calling for help is the best first step
when accidents ,.:cur.

Teaching Idea:
Have children list some experiences they
have bad at home sr-here first aid measures
were needed. Blares, first aid supplies
needed at home, their use and storage, Fill

brat aid kit for lassroom. Have children
de, clop for home use a list of persons and
telephone numbers to call in times of emer-
gent' V.

Grade fit
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if,althy, strong and disease free."
(.eio.ra Ida

Doctors and deutista assist family rnem
hers ra keep i..althy.
Q net fun and 111..0j:hauler's can help
cheer familj °:, nd., who is ill,

I..arhing Idea:
Insite the s,-hool physician to talk tin the
class and explain the services of the med, .
cal profession to families. liner clans di..-
. usa ways they ran help at home when
some member of the family is siek.

"Oats, corn, wheat,
And barley grow.
How they get to the table,
We'd like to know.
Generalizations:

Grains are a valuable load.
Many foods we rat are made of grain
p rodue ts.
hing Idea

Have a class study breads, flours,
cereals, and other food products that
contain grains and trace them back to
the grain farms. Take 'lass .hrough a
bakery so they may see how the grains
become bread and cakes.

"The food we eat.
Not gasoline.
Is the fuel that rim.
Our 'aupermachinc. "
Generalizations:

The body, like any machine, needs fuel
Ii. keep it running.
1 lie body has devices to tell it when
it needs refueiing.

Teaching Idea:
Use a visual to shove the way in which food
supplies the biological needs of the body.
Follow with class discnasion of which foods
provide nutrients to build, maintain, and
repair the hotly and identify ways the body
indicates a need for I, .4.

"Fresh, frozen, packaged, canned
Asserted shapes and sizes, too
Your must choose those
That are good for you."
Generalizatians:

Children can learn about food by assist.
ing mother with the marketing.
Nourishing foods can be found in many
forms in the market.

'reaching Idea:
Take class on a field trip to a grocery
store to become familiar with the variety of
foods available. Examine information given
on labels. Help members select foods fur
the preparation of a simple luncheon, in-
cluding several forms of packaging. Guide
class in preparing and serving luncheon.

.floys and girls
Far away
Eat their foods
In a different way."
Gcrieraliz,tions:

Eating foreign foods can he an
adventore.
Keeping an open mind toward new and
different foods can mean added eating
plenure.

Idea:
typical foods from various countri,

and how they are eaten. Practice
chopsticks, carved spoorrs of tit, Orientals.
Pacific Islanders. Use them fur a school
hooch on day when rice or other charac
teristie foods are served.

"Sometimes I think I'm very small
And don't contribute much at all
But notneday anon VII gain some rank
'Caine I'll save sly penuics in a bank."
Generalizatiou.:

Knowing low to save and spend
money wisely is important.
Mistakes ran be avoided when money
is counted accurately.

Teaching Ideal
Have committees for collecting and
counting money for milk breaks and
school lunches as needed. Use bank
accounts in school banking program to
help gain an understanding of the
principles of interest and saving.

"Because ray room's so many things,
A clipper, a raceway, a fair.
I want it always neat and clean
When somebody visits me there."
Generalitations:

Emery tsrnber of the family shares re.
sponsibilitieb for keeping the home neat
and clean.
Keeping the home and classroom neat
and clean can be easy when everyone
helps.

Tea, hing Idea
Identify ways children may help in keeping
the home clean. Have children report on
hunt,- activities for keeping their rooms or
the space they share clean. Rotate responsi.
hility for housekeeping tasks to be per-
formed in the classroom.

"Coming to as without being heard
It can make people talk and not say a word;
It can brighten our homes like the noonday

5111.

Electricity helps to get the housework done."
Generalizations:

Care in using electric appliances pro.
motes safety in the hum,
Electric appliances perform better and
last longer wizen cared for properly.

Tea. hing Idea:
Discos, ways the home efts electricity and
substitutes fur electricity in tittles of emer-
gency. Demonstrate techniques in sterna
electric appliances: reading manufacturer's
directions carefully, drying hands before
Ining, connecting and removing plugs, cool-
ing hot appliances, owing oraperie.

"Knowing how to make
Plans in advance
A trip with family or friends
Does enhance.''
Generalizations:

Planning together and sharing responsi
huh ti's leads to a successful activity.
Making arrangements in advance helps
the trip proceed smoothly.

Teaching
clars pins and take a 1.ilay hip that

includes sightseeing, eating in a rommurant,
and inborn rug a formal program 1+11( h as a

concert. Hove committees carry out arrange.
mints for the trip: writing letters, collect.
ing money, purchasing tickets, making
reservationn. Correlate this activity with
learnings in a onrept "Entertainment and
Manners."

"For home or school mealtime
Or dining out for a special treat,
We must always bear in mind
Mariners tell a story when we eat."
Generalizations

People who practice good manners
aro more pleasant to be with.
Many accidents and unpleasant situa-
tions may be avoided when good
manners arc used.

Teaching idea:
Hole.play acceptable table manners
setting the scene at home, in school,
and when dining out. Discuss reasons
for the use of good mealtime manners.
Arrange to eat as a group in the school
lunch dining room, selecting a host and
hostess for each table. Practice using
good table manners throughout the

Year.

"Over the river and through the woods
Once WaS the way to go.
Now we use auto or subway or plans
Blot the holiday's the same, you know."
Generaliaations

Holidays are associated with special
traditions and forms of entertainment.
Entertaining friends and relations pro.
vides opportunity for developing social
ease and acceptable manners.

Te,ching Idea
Ask class to trace the history and mean'
ing of several of the holidays celebrated by
their families. Make a table decoration, a
place card, and prepare a food suitable
fur one ea:easier.

'i laughed and laughed in my usual way,
15'llen I saw the Chinese children last

May.
lire clothes they wore were something to

!WC,
I wonder why they were laughing at me?"
Geheralizations:

Boys and girls in other lands dress
in a way different from oars,
Climate arid customs affect the dress-
hg habits of a People.

Teaching Idea:
Investigate chit Meg of country under
study. have individuals from coin.
Inanity who have lived in other
countries show real garments arid
describe influences on clothing wpm.

"May I please?
And thank you, air.
Miss Brown,
May I present Mr. Kerr."
Generaliratioest

Manners involve being thoughtful of
others in everyday living.
Making suitable introductions is one
way of showiug good manners.

Teaching Idea;
Discuss ways to make intraductione, and
greet guests who visit the classroom. Assign,
on a rotating basis, a host and hostess who
assume responsibility for greeting and in-
trodueing guests. Role play different silos.
tiot involving manners identified by pupils
ml,' L,It a question box.

"America's p.trade of fashion appears
When we trace its history through the

YekrA:
From Ilidian skins to helmets for space.
Clothe. designed to fit the pace."
Generalizations

Clothing throughout the year. has been
designed to meet both the aesthetic and
functional needs of the times.
Clothing worn reflects the way in which
people live.

Teaching Neu
Arrange an exhibit of mannegians dressed
in clothing representative of periods under
study, Discuss how inventions during these
years have influenced clothing of the times.

"When you are nut among the crowd
No need to wonder what to do
Please don't laugh or talk too loud
Respect for others gives the clue."
Generalizatians:

Behaving in an am ceptable manner helps
us to feel at ease in new situations.
Respect for public property benefits
everyone.

Teaching Idea:
'Jaye class plan and take a I-day trip that
includes :sightseeing, eating in a restaurant,
and observing a formal program such as

a concert. idiscuss appropriate behavior and
dress when dining oaf, at the theatre, on a
bus. Correlate this activity with !earnings in
mnacept "Home Management and Safety."

"Text. as produced in an industry
Which spurts the world by land and sea
Stern from animals, plants and minerals

galore
For shoppers' choice in a favorite store."
Generalizations:

Many countries of the world contribute
to the textile industry.
Natural resources and scientific develop-
merits have led to a wide variety of
natural and man-made fibers.

Teaching Idea:
Have children develop a display attaching
fiber and fabric samples to a world map.
Show textiles produced . in Western hemi
sphere countries and those imported. Die
cuss factors which influence the textile
industry. Carry out common fiber tests to
identity chracteristies of natural and syn-
thetic fibers.

"When you go out, you should be dresses
In chalice clean and well pressed
With tears, wrinkles and buttons missed
You'll not rate on the bent dressed list."
Gen,ealizationa:

Knowing how In make simple cluthiej
repairs prepares rue for emergency sittta

Proper care of clothing improves one'
pnrsonal appearanae.

'leaching Idea:
liold a clothing clinic for d,monstratius
11,3,1 pupil practice in shining a! s; sew
iii; run, bilitOrl9; mending simple ''in' an,
tears: pressing slacks, shirts. blouses
laundering socks. Assertible a t 'whin
repair kit to carry out simple clothing car.
in the classroom.
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HOME ELOAOMP.- Lb!,

HOME ECONOMICS EDUCATION AT THE ADULT LEVEL

lutatii in in a changing socich is a continuine
procss. No line can expect to learn all that is needed
for lk ing in today's world during the brief years of
formal edueation. Hulk iduals reach points of readi-
ness 111tre they become interested and willing to

pursue particular forms of further stuo.. as they
greater personal meaning and direct relationship 1.4)

their daily living.
Based on the needs and resources of the community.

and of the particular group to he :served. the horn,'
economics program at the adult leN el adjusts to con-
cerns of living that are significant and challenging. The
modern world demand= homes where adults are con-
cerned with the deeper meanings of life, where family
members appreciate the unique contribution each has
to make to family living, where each can find satisfae
Lion in achievement and enjoyment in living. where
parents recognize their responsibility for education.
curd guidance of children, where the family fosters
attitudes and abilities enabling its members to partici-
pate as responsible citizens in a free society. The home
economics program, therefore, offers courses designed
to prepare out-ofschool youth and adults for useful
employment in the home.

Since women in large numbers are joining the
labor r rket and can expect to work for the greater
part of their lives, the need for training and retrain-
ing them for employment is growing rapidly. Married
women often experience interrepted patterns of gainful
employment (luring the yer.r)-.4 when they have young
children. Many jobs now avaiLy ....rfemand much more
skill and training than in the past. New employment
opportunities, especially in the areas of sales and

COURSE TITLE
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rlite,,. arc .,1.111 t., Wotn,'11 rr hu halt. -oro,
lion for them. Since many of these iiecupatii ins require
background klIoljr4e and skills in home economics,
it is significant that bottle economies prin ide prepara-
tion for gainful employment outside the home.

The home economics program for youth and adults
has, therefore. been planned to prepare WoIllefl for their
dual responsibiliiy, that of worker and of homemaker.

I. SCOPE OF THE ADULT HOME ECONOMICS
PROGRAM

Preparatior for Homemaking

The adult borne economics education program is
planned in terms of fhe broad areas in personal and
family living: (1 t Personal and Family Relationships.
(21 Personal and _Home Management. Ial Housing for
the Individual and the Family. III Personal and
Family Clothing. and (5) Family Food and Nutrition.
Within each area, a series of courses has been de-
veloped, each emphasizing one significant aspect. The
general outline of content for each course provides
for the development of information, understandings,
and skills in relation to special needs of individual class
members. Where the need arises for a course not
included in the program as defined, a loeary developed
course outline may be submitted for approval.

The following chart p) :sents an overview of the five
areas of concern in the home economics program at the
adult level. Detailed course outlines can be found in
the Bureau of Home Economics Education publication
concerned with the adult program.

CONTENT ENIPHASES

PERSONAL AND FAMILY RELATIONSHIPS

Creating a Home Environment for Satisfying Family
Living

The Family in the Community

Family Adjustment to Illness in the Home

influences on family life

Basic needs of individuals and families

Importance of family in community

Organizations and groups serving families

Participation in community services

Adjustrn.nt in time of illness

Ways families adjust to illness

Community resources for family health emergencies
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COI .RSE TITLE

.;proving Family Unity Through Leisure Time Activi-
ties

CONTENT ENIPH tSF.;-+'

t..inportance of family group activit7,:

Provision for leisure time activities in home and
community

PERSONAL AND HOME MANAGEMENT

Management for Satisfying Family Living

Personal and Family Economics

Consumer Education for the Home

Purpose of management in the home

Influences on family management practices

Improvement of management practices

Influences on faMily use of money

Common expenditures

Financial planning

Community resources for family financial manage.
ment

Choice-making for family satisfaction

Consumer buying practices

Financing purchases

Consumer protection

HOUSING FOR THE INDIVIDUAL AND FAMILY

Selecting a Place for the Family vi Live

Home Care and Improvement

Trends in family living affecting housing

Housing for individual and family satisfaction

Importance of maintaining and improving housing

Remodeling and renovating housing

Maintenance and improvement practices

Choosing, Constructing, and Renovating Accessories Purchasing vs. constructing accessories for the homefor the Home

Home Decoration

Planning and constructing accessories for the home

Satisfactions from an attractive home

Influences on personal preference and home decora-
tion

Resources available for dezorating the home

Principles of interior decoration
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Coll:SF. TITLE

`e le, tion :111,1 t.ar florae Ft:rni,',h. Imo, tt.:7 - of TLI -.1t'cti,,a, in furnishing.:

Influences on choice of furni=nings

Selection and care G f furnishings

PERSONAL AND FAMILY CLOTHING

Three C.ourses Planned in Sequence: Clothing construction projects will advance in degree
of ,:litficulty as class member progrcsses from one level

Selection. Care, and Construction of Clothing. .o the next. Each course will consider the following

Basic ,'ontent emphases:

Intermediate Selection of project, pattern. and fabric

Advanced Selection, use, and care of equipment for clothing
construction

Children's Clothitrg

Two Courses Planned in Sequence:

Tailoring,

Basic

Advanced

Personal Appearance and Grooming

Selection and Cara of Personal and Family Clothing

Buying Clothing for the Family

Construction of garments

Selection of accessories appropriate to garments

Wardrobe planning for individual and/or family

Selection of loching for children

Care of infant's and children's clothing

Construction of children's clothing

Tailoring projects will increase in degree of difficulty
from basic to advanced course. The following content
emphases will be included in each:

Selection of project, pattern, fabric. and supplies for
garment and lining

Construction of tailored garments

Repair and renovation of tailored garments

Factors affecting personal appearance

Good grooming practices

Selection and care of clothing and accessories for
attractive appearance

Selection of ready-made clothing and accessories

Alteration of ready-made clothing

Care and storage of clothing

Planning for clothing expenditures

Resources to aid in wise clothing purchases

Financing clothing purchases
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COI JIBE TITLE
ENtriT

FAMILY FOOD AND NUTRITION

Nutriti.u- A1(31, that Sate Ent r;:v. Time. and Al.ney

leeting Fool Differences Of Family .Tembers

Two Courses Planned in Sequence:

Foods and Hospitality

Basic

Advanced

Facilities for Preparing and Serving Family Foods

Ck,;), .ratic)ns in family meal management

Manaement practices in planning. preparing. an:I
serving family meals

Dietary problems of family r ,embers

Adjustment of farra: meals to meet special dietary
problems

Occasions for which food is prepar,-,1 increase in com-
plexity from basic to advanced course. Constant
emphasees in each course include:

Satisfactions frc.-n entertaining in or away from
home

Organizing for preparation and service of food, both
indoors and outdoors

Preparation of foods for special occasions

Planning functional and attractive kitchens

Selection, use, and care of kitchen equipment

Safety in the kitchen

Preparation for employment

The employment preparation program will locus
on the needs of adults and home-related occupations
available in the local district. The purpose of the pro-
gram is to provide training that will help those who:

with additional education, have ability to advance
in the occupational area in which they are em-
ployed;

need to improve skills used in present jobs;

need new or additional skills to adjust to techno-
logical changes in their occupational area;

are presently employed in jobs which are becom-
ing limited - tssolete as a result of changes in
production methods, international markets, con-
sumer demands, and general economic condi-
tions;

are interested in entering the labor market but
have no basic preparation for employment.

Some occupations using home economics knowledge
and skills that have been identified for adult employ-

ment preparation are listed belo Others may be found
by exploring possibilities in tbf local community.

Child Care Center Worker

Clothing Alterer

Clothing Maintenance Specialist

Companion to an Elderly Person

Family Dinner Service Specialist

Food Service Worker

Homemaker's Assistant

Hotel and Motel Housekeepiog Aide

Management Aide in Low Rent Housing Project

Visiting Homemaker
Schools are urged to give thoughtful consideration

to the current need far continuing education for adults.
This need includes preparation for both useful and
gainful employment. A new approach to -determining
the groups to be served, the courses to be offered,
methods and materials used, and organization of the
program is called for.
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II. GUIDEUNES FOR DEVELOPING THE
LOCAL ADULT HONE ECONOMICS PROGRAM

Careful study should precede the (b-yelopment of
the program to he administered by the local school to
avoid unnecessary dt.mlication of effort in relatic
to courses offered and ftroups to be served. An ac:lt
home economics program should be planned and de-
veloped as an integral part of the total commanity
program for borne and family life education and fer
employment preparation in related area:,. Guidelines
for det-Aoping and operating a pnt.grarn fcl;nw.

A Cooperative Approach in Planning Adult
Programs

The scope and content for continuing education in
home economics are such that many individuals
should be involved in planning the program. School
administrators guidance counselors. adult ..7:...texors,
home economics teachers, and individuals in as

related to home economics should all contribute to
determining the kind of program which will meet the
needs of out-of-school youth and adults in the com-
munity.

The role of home economics teachers is a significant
one, since they are familiar with the needs of adults
in the area of homemaking and the content of the area
to he studied. In schools with more than home
economics teacher, one might be given tl r:ponsi-

bility to work with others in developing -. plan.
Frequently the home economics teacher will be the
one to identify and analyze the need and secure data
that will help others recognize the significance of a
local program. Other ways in which the home eco-
nomics teachers may share in the adult program are to:

help locate instructors who are qualified by
experience, background, and preparation for the
particular courses to be taught. Adult education
teachers can be recruited from day school aid /or
college home economics educators, former home
economics teachers. An up-to-date file of names
of available teaching personnel and pertinent
information about each can be a ready reference.

Recommend appointment of one home economics
teacher to be responsible for development of adult
program.

Teach some phases of the adult program, where
possible.

Assist adult education director and teacher of
adult home economics class in recruiting students,

5.168

t-Aaru-iing ,ours-e content. selectin- suitable teaeli-
ing procedures and facilities.

Share teaching aid- and or help director
instructor be aware of teaching resources.

ilan with adult teacher for cooperative and effec-
tive use of faciDn.: in the home economics center.

Maintain a interestsr attitude that pre -
motes good working relation -hips with adult
di:cetcr and teacher.

Identification: ni Local Rome Economics
Program Needs

Recognition of the needs and interests of out-of-
school youth and adults for both useful arid gainful
employment is a prerequisite in determining suitable
courses, -nurse content. space, and facilities for the
home economics adult program. Althov7h many needs
and interests are common among adult. -. they vary in
degree of importance to individuals. Some ways to
identify local program needs are:

Analyze existing opportunities in the community
for adult learning in areas of home economics
before planning the courses to he offered. Sources
for information include: local colleges, settlement
houses, social agencies, home demonstration
units, church and community groups.

Use State Education Department guides when
plannii.;. a program fur gainful employment.
Refer to courses of study in the Employment
Preparation Sequencer.

Develop a profile of adults in the school district,
including such data as: observable standards of
home life, ethnic or local customs, economic
status, occupations, educational background, size
of families, leisure pursuits. Information for the
profile may be obtained from: village, city, and
town clerk offices, local employment and indus-
trial personnel offices, public library, organiza-
tion headquarters. Draw implications for needed
holm- economics courses.

College data on types of problems adults face
for which home economics courses can provide
assistance. Persons from whom such information
can be secured are: former class members, parents
of present secondary school pupils; officers and
members of club groups; local business men such
as bankers, realtors, merchants, lawyers; clergy-
men
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F..,4abli:shment of a Home Economies-. Program

The adult home economies pro,,zrarn should be varied
and adaptable to individual and group. The size and
is of community and extent r.f its resources influence
the kind of 1.:rogram developed. Each course should
be educationally sound and not limited to skill de-
velopment alone. For example, the elements of knitting
can be included in a broader course in selection. care.
and construction of clothing or a course in choosing
and constructing home accessories. Courses designed
to develop marketable skill, for' gainful employment are
necessarily more specialized and. therefore. more
limited in scope. Some ways to organize local pro-
gram are:

Formulate basic philosophy and objectives for
1... total adult home economics program at the
local level in terms of persons to he served,
scope of program, and plan of organization.

Utilize an advisory committee to help determine
program goals, offerings, needed space and facili-
ties and to assist ;11 stimulating participation in
the program. Members of the committee may he
appointed by the Board of Education, school
administrators, or other school personnel who
,re well acquainted with the school district. Wm-
bership should represent varying farn;1'
organizations, club groups, business,
sions, and differing social and econo l:-
grow, ds.

Plan with representatives of other disciplines
for coordination of some areas of study.

Develop a flexible program structure to afford
learning opportunities for men and women who
vary i age, ability, socioeconomic status.

Plan or scheduling variations in terms of num-
ber and length of sessions, time and place of
meeting, sequence of courses.

Pt Omotion of Home Economics Program
Participation

Adults tend to participate with interest when they
see immediate personal benefits. Therefore. adult pro-
gram directors, teachers, and advisory committee
members must maintain a high level of enthusiasm
and a coatinuing program of interpretation ael pro-
gram promotion. Some ways to promote interest in
program participation are:

Plan courses in total program which center on

special needs and interests of individuals and
families in locai district.
E ,rtrific when communi:..ding
abut couNs_ I descriptive. app, _ding titles
which detC;ue content and its importance to the

Appeal to all groups of potential students through
use of varied media_ such as exhibit in school
and co imunitv of actual article and or photo-
graphs of results of class instruction: articles ;Ind
pictures in local newspapers about class acti'
ties: personal contacts throuA inno 1-11,. let-
ters. telephone calls: descriptive brochures and 'or
circulars.

Procedures in Teaching Home Economics to
Adults

The teacher's selection and use of methods, ma-
terials. and media influence the exter and tvp, of
h.,1thing that take- place in the tea,hing-learning s:taa-
tion. Some ways to provide for effe tive re,

Utilize info: tlation about the background.. 1,kp-
aration, and ability levels of learners in dctermin
ing appropriate selection of methods and tech-
niques. Ascertain such informatin by means
of checklis,-.,.. questionnaires. perscaral inoerviews.
and observations.

Select methods appropriate to size of group and
goals to be achieved. For instance. a panel dis-
cussion is suitable for larger groups. .kctual prac-
tice of an activity should be provided when
ability in performance is the desired outcome. If
the adult prefers to practice at home. a discussion
with demonstration followed by work at borne
between classes may be planned.

Vary methods, materids, and media to stimulate
and maintain terest. Among those from which
to choose are %;:iro;..-. types of discussion groups,
panel, symposium, debate, brainstorming; talks
and reports; teacher, stud::1, or guest demonstra-
tion; committee work; fold trips; independent
study; interview and conerences; observations:
commercial television; inms and filmstrips, pro-
grammed instruction: books, pamphlets, periodi-
cals;aols; posters, charts, models, overhead projec-
tion.

Help each class member to feel welcome and
accepted by the group and to experience some
measure of satisfaction.
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Provision of Home Economics Space and
Facilities

The vnvironment in which experience, take place
is important to the kind of growth that will occur.
The adult home economics program should be taught
in an attractive setting conducive to use of a variety
of teaching procedures. Some ways to provi facilities
which promote learning by adult, a.-,:

Utilize sp and f-cilities most appropriate to
group and goals to be achieved. The most effec-
tive facilities usually ar,:, located in the school
home economics center. but sometimes may be
found in other places in the school. or in churches,
organization headquarters, or homes.

Follow a specific plan for obtaining, maintain-
ing, replacing equipment and supplies used by
adult class members. When facilities are shared,
hold periodic meetings of personnel involved to
regulate standards for us( and care of equipment.

REFERENCES

Evaluation of the Home Economics Program
The s.. ,ess of any adult program can be determined

through usual evaluative procedures. Evaluation will
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help with problems not considered in class.
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by contacting JI class members or a representa-
tive sample. and 'or by contacting members of the
advisory committee. Focus attention on the ade-
quacy of the curriculum, the training experience
and effectiveness of the instructional staff, the
quality of instruction. Analyze results as a basis
foy further program planning and interpretation.

(See also References following Home Economics 13)
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PART I

Sequence of Learnings

in Clothing Construction

This plan identifies skills to be mastered in the cloth-
ing construction phase of Home Economics Grade 8,
lIonie Economics 1, 2, and 3, and will assist Leachers
when developing detailed course content. No learnings
are identified in relation to Home Economics 11, Tex-
tiles and Clothing. Due to pupils' special interest and
individual abilities, many of the listed learnings in
other courses would automatically he covered in Home
Economics 11 during the construction of a carefully
selected project, and not all pupils would cover the
same learnings. Each new skill should be developed
sufficiently for pupils to be ready for more advanced
ones. The following techniques will lead to more
efficient use of class time: pretesting to determine
pupil's level of ability; 'using illustrative materials to

stimulate pupil self-direction: giving group demonstra-
tions: encouraging pupils to %vork on projects outside
of class: maintaining a level of expected achievement.

Learnings have been grouped in six categories:
1) selection, use, and care of sewing equipment:
2) hand sewing techniques: 3) use and care of sew-
ing machines: 1.1 selection, and care of patterns;
5) selection, use, and care of fabrics; 6) construction
processes. Guides for selecting appropriate projects for
each course are given. The selection of an individual
construction project, chosen according to the pupil's
interest and abilities, should encompass as many of
the suggested learnings in the course as possible. This
material is to be used in conjunction with the course
outlines for Home Economics Grade 8 and Home Eco-
nomics 1, 2, and 3.

LEARNINGS IN CLOTHING CONSTRUCTION
-HOME ECONOMICS GRADE 8

Within Concept II, Subconcepts Personal Grooming
and Clothing Construction, emphasis is placed on learn-
ing fundamental sewing techniques. Adequate skills
should be developed so that a pupil can be self-sufficient
in repair of own clothes and construction of a simple
garment. Learnings appropriate for this course follow:

1. Selection, use, and care of sewing equipment

Pins, needles and thread appropriate for task

Pincushion and emery for care and use of pins
and needles

Thimble as helpmate toward efficient sewing

Rulers, tape measures, and skirt marker as
measuring devices

Scissors, shears, pinking shears including
safety procedures in use of each

Seam ripper for use in removing basting and
machine stitching
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Tracing wheel and paper for transferring pat,
tern markings

Iron and ironing board including safety and
efficiency in use

2. Hand sewing techniques

Using a thread knot or two-inplace stitches
to begin and end hand sewing

Fastening snaps, hooks and eyes, buttons
including making thread shank

Using vertical hemming on an edge machine
stitched hem

3. Use and care of sewing machine

Knowing functions of various parts of
machine

the

Threading and operating the machine and
winding a bobbin
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Adjusting the stitch regulator. seam gu7'.le
for seam width, zipper foot

Cleaning feed dog and bobbin case

4. Selection, use, and care of patterns

Methods of taking bust, waist. and hip mean re-
ments

Pattern types and sizes according to body
measurements, height and figure type

Adjustments of pattern for length

Uses of information on pattern envelope and
instruction sheet

Uses of pattern markings

Methods of pinning pattern on fabric

Procedures in care of pattern

5. Selection, use, and care of fabrics

Source and physical characteristics of cotton,
cotton blends, and linen

Characteristics of plain, twill, satin weaves,
and types of fabrics woven by each method

Uses of selvage, straight of fabric, lengthwise
and crosswise grain line in garment construc-
tion
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6. Construction processes

Cutting of pattern pieces and transferring
markings

Stay stitching in appropriate places

Stitching of darts and tucks, including back-
tracking

Making a plain seam with a pinked edge

Applying faring, using under stitching on a
neck or armhole

Applying zipper, using the lapped seam
method

Making unlined or lined patch pocket, placing
emphasis on right-angle corners

Guides for Selecting Appropriate Projects

Pattern: No more than four pieces exclusive of
facings; no sleeves and collars

Fabric: Closely woven cotton or cotton blend,
i.e., denim, percale, broadcloth, solid
color or small, nondirectional, overall
design

Suggested Sleeveless blouse, weskit, one-piece
Projects: jumper, one-piece sleeveless dress

LEARNINGS IN CLOTHING CONSTRUCTION
HOME ECONOMICS I

Within Concept II, Subconcept Clothing and Indi-
vidual Growth, focus is placed on the coordination of
fabric and pattern, methods that lead to a properly
fitted garment, and the introduction of more special-
ized equipment and machine attachments. New learn-
ings appropriate for this course follow:

I. Selection, use, and care of sewing equipment

Slide measure for use in spacing buttons, snaps
and hem width

Hem markers for various styles and fullness of
skirts

Scalloping shears for practical and decorative
use

Seam ripper to cut buttonholes

Tailor's chalk and wax for various fabrics

Press cloth, tailor's cushion, tailor's ham,
sleeve board, seam board, clapper for fabric
and area to be pressed

2. Hand sewing techniques

Using tailor's tacks for transferring pattern
markings

Basting pieces together using even and uneven
stitches

Applying slant hemming on a hem finished
with single fold bias or seam binding

Using overcasting stitch on seams

Gathering small amount of fullness

3. Use and care of sewing machine

Selecting size of needle, number and type of
thread, size of stitch and tension adjustment
according to fabric being used
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Adjusting broken needle, burned out bulb.
jammed bobbin case

Oiling parts periodically

Using buttonhole and ruffle attachments

Adjusting stitch regulator and tension for
gathering

4. Selection, use, and care of patterns

Characteristics of pattern pieces contributing
to sight recognition, i.e., bust line wider in
front than back, cut of armhole deeper in
back than in front

Techniques of pin fitting a pattern

Adjustments of pattern for dart positions,
waist and hip-line size

5. Selection, use, and care of fabrics

Sources and physical properties of wool, silk,
and such synthetics as nylon, orlon, acetate

Characteristics of fabrics made by knitting and
felting

Characteristics of fabrics in relation to style
of pattern

6. Construction processes

Straightening and shrinking of fabrics

Using pin basting

Making knife pleats

Applying waistband

Shaping skirts with partial lining

Making a French seam

Finishing a seam edge with machine stitching

Attaching a collar using a fitted facing or bias
strip

Setting in sleeve

Fitting a waistline seam

Hanging ,* a skirt0

Making fabric belt, thread and belt guides

Guides for Selecting Appropriate Projects

Pattern: A simple garment incorporating a fitted
waistline seam, set-in sleeves, collar,
knife pleats, and lining

Fabric: Firmly woven, nonravelling, nonstretch-
able wool, silk or synthetic, solid colors,
small prints

Suggested One-piece dress, unlined jacket with
Projects: skirt, blouse and skirt

LEARNINGS IN CLOTHING CONSTRUCTION
HOME ECONOMICS 2

Within Concept II, Subconcepts Maintenance of the
Home and Furnishings and Management in Clothing,
stress is placed on the effective use of sewing techniques
that help in upkeep, alteration, or remodeling of clothes
and household items. New learnings appr ppriate are:

1. Selection, use, and care of sewing equipment

Buttonhole scissors, blades, pointed shears for
cutting buttonholes

Needle board for pressing pile fabrics

Iron as a means of steaming pile fabrics

2. Hand sewing techniques

Using slip basting

Applying eyelet snaps

Making covered buttons

Using invisible hemming on heavy fabrics

Making hvnd-worked buttonhole

Darning, patching

3. Use and care of sewing machines

Adjusting machine parts for fabric thickness,
mending, and darning

Using attachments for decorative stitching

4. Selection, use, and care of patterns

Patterns and pattern parts suitable to fabric
limitations in items to be remodeled

5474
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Ways to adjust pattern pieces to meet fabric
limitations

5. Selection, use, and care of fabrics

Ways of renovating fabrics

Fabrics suitable for combining in repair and
remodeling of an item

6. Construction processes

Using machine basting

Making a slashed faced or bound placket

Making bound buttonhole

Mending

Adjusting fit and hemline

Adding, or removing, decorative features on
garments

Guides fur Selecting Appropriate Projects

Pattern: A design in keeping with fabric limita.
tion: no pattern for sonic types of altera
Lion or remodeling; combination of parts
of several patterns

With pile: suitable combination of tex-
tiles; up and down prints, plaids, or
stripes

Fabrics:

Suggested Projects:

Remodeling: Jacket, skirt, or jumper from a coat;
blouse, skirt, or juniper from a
dress; decorative features added to
or removed from garments; pillows,
belts, hats from garments

Altering: Fitting- garments; hanging hems;
shortening sleeves; replacing but-
tons

LEARNINGS IN CLOTHING CONSTRUCTION
HOME ECONOMICS 3

Within Concept III, Subconcept Clothing for the
Family, emphasis is placed on the perfection of pre-
viously learned skills, knowledge of intricate sewing
techniques, and increasing speed and developing
greater self-direction. New learnings appropriate are:

1. Selection, use, and care of sewing equipment

Point turner for pushing turned corners into
shape

Point presser and seam roll for tailored ap-
pearance

2. Hand sewing techniques

Using catch stitch and tacking

Making arrowhead tack at end of pleat

3. Use and care of sewing machine

Recognizing symptoms and causes of stitching
troubles, and adjusting to overcome them

Using different types of machines

Using appropriate techniques for stitching
sheer materials, knitted materials, plastics

4. Selection, use, and care of patterns

Variatiom in helps given on different patterns
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Sizes and pattern types for garments for chil-
dren and men

5. Selection, use, and care of fabrics

Types of sheer and knitted fabrics suitable
for tailored design

Types of plastics appropriate for storage acces-
sories and precautions in use of sheer and
knitted fabrics, plastics

6. Construction processes
Making lapped or flat-felled seams
Trimming excess materials from seams
Distributing or shrinking excessive fullness
Making a raglan sleeve, a gusset, cuffs

Guides for Selecting Appropriate Projects

Pattern: A tailored design incorporating sleeves
with cuffs, gusset, lapped or flat-felled
seams

Fabrics: Sheer, knitted, or plastic materials

Suggested A man's or boy's shirt, a dress, blouse,
Projects: bathrobe, pajamas



PART II

Teaching Basic Learnings
Through Meal Preparation

TEACHING BASIC (EARNINGS THROUGH
MEAL PREPARATION

Home economics teachers are challenged to plan
ways of teaching foods so that pupils will receive
knowledge and practice in planning, preparing, and
serving nutritious meals for individuals and families.
Obviously, it is not possible or desirable to teach
everything there is to know about preparing and serv-
ing meals, nor can it all be taught in one course. This
means that (1) only the basic learnings should he
taught in school and that (2) learnings should be
taught in sequence, beginning with the simpler learn-
ings in grade 7 and moving to more difficult ones in
Home Economics 3. The most realistic way to teach
nutrition, meal planning, food buying, food prepara-
tion, serving of the meal, and the use and care of
equipment is on the meal basis and in relation to the
particular foods in a given menu.

This material includes basic !earnings in relation
to suggested meal patterns. All meal patterns for each
course should he completed, since each involves dif-
ferent learningr. Selection for menu should be from
suggested food ideas. This material should be used in
connection with courses of study for grades 7 and 8,
Home Economics 1, 2, and 3. Reference is made in each
course of study where this material is to be used.

When the meal preparation approach is used, pupils
have an opportunity to:

use family-size recipes and equipment

see cost of individual food items in relation to
the total meal cost

apply nutrition principles in planning and pre.
paring foods

practice management principles in preparation
and serving a meal

relate class learnings to home situations

plan menus within meal patterns, adjusting selec-
tion and preparation to socioeconomic and cul-
tural backgrounds and to differences in age and
health needs of family members
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experience different types of meal .service and
practice approved etiquette in realistic situations

A suggested plan far developing a series fo_ lessons
in relation to a meal pattern follows:

Introduce and explain purposes of the specific
meal pattern and food ideas. Give approximate
time allocation for this experience.

Divide class int) small groups for food prepara-
tion lessons. Have each group plan menu to be
prepared in class within the meal pattern and
other meals which would com'pu'te the day's
requirements. All groups within a class need
'mot prepare the identical menu: however, earl,
menu should include foods of the general type
suggested. All groups need not prepare meals at
the same time. The number of kitchens will
determine the number of groups that can prepare
meals at any one time.
Plan class time for exploration of nutritive value
of foods in the menu ; how to buy, handle. and
store foods in menu; methods and principles
in preparing each food; selection and use of
appropriate utensils and equipment for prepara-
tion of each item; ways of setting table, serving
and eating foods in the menu; management prac
tices in planning, preparing, and cleanup.
Check within each group previous cooking experi-
ences each pupil has had with foods in menu.
Use this information to plan within the group for
division of responsibility, so each pupil will have
new experiences.

Make plans regarding number of groups which
will prepare foods at one time, and the experi-
ences related to the specific patterns which pupils
not engaged in actual food preparation will
undertake. Meals may be served in entirety on in
parts depending upon menu, 'class time, experi-
ences of pupils.
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Plan with pupils for , xperiences at home which
will further develop skill in preparation of foods
in the serving, and cleanup after meals

The use of appropriate methods, materials, and
media is essential in bringing about effective learnings
in the many aspects of meal preparation. Some meth-
ods, materials, and media with suggested uses are:

Methods:

Supervised or independent studyfor getting back-
ground information on such topics as food habits in
various cultures prior to preparation of foods of dif-
ferent nationalities, studying characteristics of utensils
and equipment used in preparation and service of
foods for oral class reports, determining types of stor-
age areas and appropriate ways to store various foods
in the home as a basis for evaluating storage practices
in the home economics department

Demonstrationfor showing approved procedures
in using new processes and equipment, comparing
various types of food products, emphasizing managerial
aspects of food preparation. Demonstrations are
especially effective when class periods are short,
classes are large, and equipment and space are limited.

Field tripfor seeing various kitchen arrangements,
comparing different types of table appointments,
observing shopping practices of individuals and
families, experiencing eating away from home

Discussionfor analyzing research studies in
nutrition, clarifying principles in food preparation,
evaluating food preparation lessons

Committee or small group workfor planning,
preparing, serving, and evaluating food preparation
lessons, dividing responsibilities for such class projects
as a faculty tea, a buffet for parents

Laboratory workfor developing managerial
preparing and serving foods, applvin,g general-

izations and principles in preparing various foods

Materials and Medi:
Filmstrips, movies, television programsfor demon-

strating processes in food preparation 311(1 Serving
showing results of good and poor nutritional practices:
bringing new ideas regarding use of foods. table n.

pointments, equipment

Bulletin boardsfor motivating interest in the
study of nutrition, showing variety in table settings and
in methods of preparing foods, illustrating work
simplification procedures

Chalk boardsfor formulating generalizations, sum-
marizing discussions, instructing, lesson goals

Opaque projectorfor showing charts on food
values, analyzing menus made by pupils. studying lines
of traffic in various kitchen arrangements

Text and reference booksfor getting authentic
information regarding principles of food preparation
and nutrition information, obtaining various points
of view regarding table service and management prac-
tices, learning facts about various food products and
equipment

Duplicated materialsfor indicating standards of
work and behavior in food preparation lessons, giving
criteria for evaluating experiences, giving recipes and
policies regarding classroom procedures

Commercial materialsfor illustrating procedures
in food preparation and service, obtaining historical
material about a product or process, getting back-
ground information about steps in manufacturing or
processing a product, showing techniques in using and
caring for products and equipment

SUGGESTIONS FOR MEAL PATTERNS
HOME ECONOMICS GRADE 7

Within Concept II, Personal Development Through
Foods, emphasis is placed on acquiring basic skills in
mealtime management and in the selection and buying

foods. Suggested meal patterns, food to be prepared,
and related learnings follow. The planning of specific
foods for each meal pattern should be done in relation
to the socioeconomic and cultural backgrounds of
pupils. Availability and costs of foods in the community
should also be considered.
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LEARNINGS I

Principle regarding change in nutritive value of
citrus fruit when exposed to air

Ways and equipment for preparing citrus fruits

Principle regarding the effect of heat on protein

Methods and equipment for preparing eggs

Garnishes appropriate to serve with eggs

procedures in using toaster and broiler
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\Vate of serviAg toast

Principle regarding the scalding of milk

Techniques and equipment for using prepared
mix. syrup, individual ingredients for cocoa

THE UNIVERSITY OF THE STATE OF NEW M:/:

Meal Pattern I Food Ideas

Appetizer
Main dish
Breadstuff
Beverage

Fresh citrus fruit
Eggs: scrambled, poached
Toast: plain. cinnamon
Cocoa. chocolate

LEARNINGS II

Principle regarding the effect of hot liquid on
flour

Comparisons of canned, frozen, and homemade
soup in relation to
time of preparation

Techniques and equipment for making white
sauce

nutritive value. cost, flavor,

Uses of white sauce

Techniques of making mixed minced sandwich
filling

Procedures for making sandwiches

Ways of cutting and serving sandwiches

Types of breads and rolls suitable for sandwiches

Principles in reconstituting dried fruit

Ways of serving cooked and uncooked dried fruit

Procedures and equipment in preparing and serv-
ing dried fruit

Meal Pattern II Food Ideas

Soup Cream style: corn,
asparagus, spinach,
celery, tomato

Sandwiches Bread: any type, rolls
Filling: minced bologna
and pickle, cream cheese
and olive, ground cheese
and pimento

Dessert Cooked dried fruit:
individual fruits,
mixed fruits

LEAR1'1.1GS III

Principle regarding the effect of heat on protein

Variations in recipes and baking dishes for meat
loaf

Procedures and equipment for making meat loaf

Techniques and equipment for preparing
vegetables

Ways of keeping vegetables crisp

Ways of arranging vegetable!: attractively

Comparison of commercially made and home-
made refrigerator cookies in relation to cost.
appearance. flavor, and preparation time

Procedures and equipment in making refrigerator
cookies

Ways of storing sandwiches for future nse

Meal Pattern III Food Ideas

Main dish

Relishes

Meat loaf: beef, ham,
pork, veal

Finger vegetables:
carrot strips; radish
roses: celery curls;
green pepper rings;
cauliflower fkmerettes

Dessert Cookies: refrigerator

LEARNINGS IV

Pi inciple regarding effect of heat on protein

Procedure in cooking such starchy foods as
noodles, macaroni, rice

Advantages in using casserole dishes

Types of toppings for casseroles

Types of foods to he combined with carbohydrate
foods in a casserole

Kinds of green vegetables available in frozen
form

Procedures in cooking frozen vegetables

Comparisons of frozen, canned, and fresh green
vegetables in relation to food value, flavor, tex-
ture, and cost

54 78
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Principles regarding mixing and handling of a
dour mixture; use of leavening agent

Techniques and equipment for making muffins

Ways of keeping and reheating muffins

Ways frozen vegetables are packaged

Ways of serving frozen vegetables

Techniques and equipment for making fruit gela-
tin

Arrangement of fruits in gelatin

Procedures for unmolding and serving gelatin
desserts

Veal Pa Vern II 1.-0,01 1,1,(1.;
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Alain dish Cas,-,..role: tuna fish
and noodies. macaroni
and cheese. rice and
chopped meat

Vegetable

Breadstuff

Desserts

Frozen green vegetable

Mullins: plain. variations

Molded fruit gelatin:
single or combination
of fruits

SUGGESTIONS FOR MEAL PATTERNS
HOME ECONOMICS GRADE 8

Within Concept I, Subconcept, Care of the 2-6
Year-Old Child, and Concept II, Subccncept, Personal
Grooming, focus is on ways teen -alters can promote
health of younger children through serving nutritious
snacks and meals and ways teen-agers can maintain
personal health through well-balanced diets. Suggested
meal patterns, foods to be prepared, and related learn-
ings follow. The planning of specific foods for each
meal pattern should be done in relation to the socio-
economic and cultural background of pupils. Avail.
ability and costs of foods in the community should
also be considered.

LEARNINGS I

Principles involved in the cooking of fresh
vegetables

Types of vegetables which provide pleasing color
and texture eo.nbinations

Techniques and equipment for preparing fresh
vegetables by different methods

Types of cheese suitable for serving as aecom.
panimer.ts with other foods

Methods of preparing slices and cubes of cheese

Ways of nrranging foods attractively on plate

Principles regarding baking powder as leaven-
ing agent

Types of fruits suitable for cobblers

Toppings appropriate for cobblers

Techniques and equipment used in making cob-
blers

17- s---4c,

Ways of garnishing and serving fruit cobblers

Variation.s in doughs used in fruit cobblers

Meal Pattern I Food Ideas

Main dish Fresh vegetable plate
with cheese slices:
three different vege-
tables cooked by boil-
ins and broiling, one
served creamed

Dessert Fruit cobbler with
biscuit dough

LEARNINGS II

Principles regarding change in color of fresh
fruit when exposed to air

Ways of preventing discoloring of fresh fruits

Procedures in preparing and serving fresh fruits
for salads

Principle regarding the effect of heat on protein

Techniques and equipment in hard cooking eggs,
in preparing egg salad mixture, and in making
finger sandwiches

Principles involved in cooking starchy products
and protein foods used in desserts

Comparisons of ready prepared, partially pre
pared, and instant puddings with those made
from scratch in terms of cost and flavor

Ways of garnishing puddings
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Main dish

Breadstuff

Dessert
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F,,,d

Fresh fruit salad
with at least three
fruits arid fruit
salad dressing

Finger sandwich:
with P. salad filling
Bread : any type

Pudding: tapioca.
rice. cornstarch

LEARNINGS III

Types of snacks appropriate for children and
teen-agers

Techniques and equipment for preparing and
baking drop cookies

Calories and food values found in various types
of drop cookies

Combinations of fruit juices making tasty drink

Ways of preparing ice cubes with pieces of fruit
and ice in different shapes for use in punches

SUGGESTIONS FOR MEAL PATTERNS
HOME ECONOMICS 1

Within Concept II, Subconcept, Food for Health
rind Development, emphasis is placed on preparing and
serving safe and nutritious food to children. ages 6
to 12, and to adolescents, in discovering possibilities
for growth and self-expression through food prepara-
tion and service, and building some appreci^.tion of
foods of other cultures. Suggested meal patterns, foods
to be prepared, and related learnings follow. The plan-
ning of specific foods for each meal pattern should be
done in relation to the socioeconomic and cultural
backgrounds of pupils. Availability and costs of foods
in the community should also he considered.

LEARNINGS I

Principles regarding cooking of meats

Types of fresh and canned vegetables appropriate
for stew

Techniques for preparing meat and vegetables for
stew

Types of equipment suitable for preparing stews:
electric fry pan, pressure saucepan, skillet:

Veal Pqrt,,rn Ill Food

Des=ert drop

Beverage Punch: fruit

LEARNINGS

Principles regarding baking powder as a leaven-
ing agent. cooling bread before slicing

Procedures and equipment for preparing quick
bread

Types of equipment suitable for making milk
shakes: blender, shaker. can

Nutritive values of whole. skimmed. and homog-
enized milk

Variations of plain milk shake

Meal Pattern IV Food Ideas

Breadstuff Quick bread: fruit.
nut

Beverage Milk shake: plain,
variations,

Principles rearding change in color of fresh
fruit when exposed to air

Procedures and equipment in preparing ingredi-
ents for fruit salad

Ways of serving salad attractively

Principles involved in using air as leavening
agent

Procedures and equipment in preparing, baking,
and serving sponge cake

Ways of expressing creativity in use of icing,
fruit, confectionary sugar for cakes

Meal Pattern I Food Ideas

Main dish Meat stew beef,
veal, lamb

Salad Waldorf salad:
apples in combina-
tion with such foods
as: raisins, nuts,
bananas, grapes,
celery

Dessert Cake: sponge

5480
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LEARNINGS li

Principle regarding change in color in fresh
fruit when exposed to air

di Types of fruit for interesting color and texture
combinations

Ways of serving fruit cup attractively

Techniques and equipment for preparing. cook,
ing. and serving poultry

forms of poultry available in markets and meth-
ods of cooking each type

Techniques and equipment for preparing and
serving baked and scalloped vegetables

Comparisons of fresh and frozen baked potatoes
in terms of cost and flavor

Toppings suitable for scalloped dishes

Techniques and equipment for preparing corn
bread

Comparisons of packaged quick
made from scratch in relation
texture

bread with that
to cost, flavor,

Types of equipment suitable for mixing cake
batter: electric mixer, spoon

Procedures and equipment for making and bak-
ing cupcakes

Ways of expressing creativity in icing cakes

Comparisons of recipes for different types cf cup-
cakes in relation to ingredients

Types and functions of ingredients used in mak-
ing cupcakes

.M.M.M.11

Meal Pattern Il Food Idea::

Appetizer Fruit cup: fresh,
frozen, canned fruit

Main dish Poultry: fricassee.
taked, roast

Vegetables Bakcci: white or
sweet .otato
Scalloped:, corn.
tomatoes. onion

Breadstuff Corn bread

Dessert Cupcakes

215

Select one or two countries and plan a meal appro-
priate for each, following the meal pattern and example
of a Japanese meal below.

LEAIOINGS III

Variations in ways of preparing and serving
foods compared to American ways

Equipment used in preparing foreign foods

Foods typical of specific countries

Meal Pattern /11 Food Ideas

Soup Clear coasornme
(Suimono)

Main dish Sukiyaki

Salad Spinach (Aemona)

Dessert Japanese sponge
cake (Katsetura)

Beverage Tea

SUGGESTIONS FOR MEAL PATTERNS
HOME ECONOMICS 2

Within Concept II, Subconcept, Management of
Family Meals, focus is on good management of re-
source's in planning, preparing, and serving meals.
Suggested meal patterns, foods to be prepared, and
related leanings follow. The planning of specific foods
for each meal pattern should he done in relation to
the socioeconomic and cultural backgrounds of pupils.
Availability and costs of foods in the community
should also be considered.

5481

LEARNINGS I

Methods of preparing canned and frozen fish for
salad

Foods suitable for combining in salad to extend
the fish

Ways of serving fish salad attractively

Principles involved in using yeast as leavening
agent
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Procedures in making and baking yeast rolls

Comparisons of mixes. brown and serve. and
homemade Yeast rolls

Ways of reheating rolls

Principles regarding the freezing of ice cream

Procedures and equipment in making and freez-
ing ice cream

Toppings to serve with ice cream

Comparisons of ice cream completely home pre-
pared and that made from mixes, in terms of tex-
ture, cost. flavor

Meal Pattern I Food Ideas

Salad

Breadstuff

Dessert

Fish: salmon, tuna,
crabmeat, shrimp

Yeast Yolk: any
shape

Ice cream: any
flavor

LEARNINGS II

Cuts of meat which are less tender

Principles involved in cooking less tender cuts
of meat

Procedures ?or roasting less tender cuts of meat

Advantages of oven meals

Procedures for cooking vegetables in a roast

Principles involved in preparing and baking
meringue and cream pie filling

Techniques and equipment in preparing all parts
of the pie

Comparisons of packaged pie filling and
pletely home-prepared filling in relation
ease, and time of preparing

Types of vegetables appropriate for oven cooking

Ways to use the oven economically in preparing
meals

com-
to cost,

Ways of preparing vegetables for cooking in a
roast

Types of utensils for roasting meat

lleal Pattern II

Main dish

Vegetabies

Dessert

Food hica.i

Roast meat: economy
cuts of beef, pork.
veal. Limb

Cooked in roast:
potatoes. carrots.
onions

Pie: cream with
graham cracker or
cookie crust and
meringue topping

LEARNINGS III

Cuts of meat suitable for broiling

Procedures in oven broiling tender cuts of meat

Precautions in oven broiling

Types of vegetables suitable for pan frying

Procedures in sauteing foods

Ways of using leftover vegetables in gelatin salads

Procedures for unmolding and serving gelatin
salad

Techniques and equipment in making and baking
pastry

Ways of thickening fruits for pastry

Variations in top crust in pies

Meal Pattern III Food Ideas

Main dish

Vegetables

Salad

Dessert

Broil meat: tender
cuts of beef, pork,
veal, lamb

pan-fried: potatoes,
eggplant, parsnips,

Gelatin with raw
and cooked vegetables

Pastry: fruit in pie,
tart, turnover

LEARNINGS IV

Cooking processes suitable for variety meats

Procedures and equipment for preparing variety
meats

Garnishes commonly served with different variety
meats
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Prin,ipls in making and baking- vegetable
souffles

Techniques and equipment in making and serv-
ing egetable souffles

Types of fruits suitable for upside-down cake

Techniques and equipment used in making up-
side-down cake

Ways of serving upside-down cake

Pattern II F.,.!

Main Dish k ariety meats.
li%cr. heart. kidnet,
tongue. smeetbread.:

Veget-thle Souffle: corn,
spinach

Dessert Cake: Upsidi n

cake with fruit

SUGGESTIONS FOR MEAL PATTERNS
HOME ECONOMICS 3

Within Concept III, Subconcept, Meeting Family
Food Needs. and Concept IV, Subcontept, Meeting
Special Needs of the Aging, emphasis is placed on
adjustments in family meals to meet special food needs
of members and on appropriate foods for various types
of enterti:iling. Suggested meal patterns, foods to be
prepared, and relaied !earnings follow. The planning
of specific foods for each meal pattern should be done
in relation to the socioeconomic and cultural back-
ground of pupils. Availability and costs of foods in the
community should also be considered.

LEARNINGS I

Ways to vary fruit juices as appetizers by combin-
ing several, serving with sherbet or carbonated
beverage

Accompaniments to serve with fruit juices

Techniques and equipment in preparing a main
dish, molded salad

Ways of serving molded salads attractively

Types t f dishes suitable for baking and serving
vegetables

Combinations of vegetables in casserole in rela-
tion to compatible flavors, colors

Toppings suitable for baked vegetables

Procedures for heating breads in aluminum foil

Types of breads and spreads that combine well

Principles regarding the freezing of sherbet

Procedures and equipment in making sherbet

Types and characteristics of coffee

A Variations in types of coffee makers and methods
of making coffee

5483

Meal Pattern I

Appetizer

Main dish

Vegetables-

Breadstuff

Dessert

Beverage

hnd Ideas
Fruit juice

Molded salad: fish,
meat, poultry

Baked: carrot,
cabbage, eggplant

Hot bread: Italian,
French, served with
plain or garlic
butter

Sherbet

Coffee
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LEARNINGS II

Types of hot, main dishes suitable for buffet

Ways of serving main dish at buffet type meal

Ways of shredding raw vegetables

Foods which combine well with shredded raw
vegetables

Types of salad dressings

Ways of serving salads for a large group

Types of breadstuffs suitable for serving buffet
style

Procedures in preparing and storing sandwiches
prior to meal

Principles regarding egg and flour :rookery

Types of filling for cream puffs and eclairs when
used as dessert

Procedures and equipment for making, baking,
and filling puff pastry

Ways of using puff pastry other than dessert
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Meal Pattern II
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Food Ideas

Main dish

Salad

Bread

Chafing dish:
Swedish meat balls;
creamed chicken, mush-
room and peas served
with noodles or rice

Shredded raw vegetables:
cabbage, carrots, beets

Commercially prepared:
nut, Boston brown,
fruit-nut made into
butter sandwiches

Dessert Puff pastry: eclairs,
cream puffs

LEARNINGS III

Principles regarding cooking of fish

Ways of cooking fish

Types of fresh and frozen fish

Types of garnishes appropriate for fish

Variations in preparation of fish for small chil-
dren and older people

Principles involved in cooking strong flavored
vegetables

Methods of cooking and serving vegetables

Adjustmems which may be needed in kinds of
vegetables for small children and older people

Types of vegetables or fruits which go well
together in a salad

Types of greens appropriate for salads

Methods of preparing foods for salad

Ways of arranging salad items for attractiveness
and appeal

Adjustments needed in type of salad dressing to
meet needs of family members

Principles involved in making custard

Ways of serving custard appropriate for family
members of various ages

Toppings which add interest and variety to
custard

Variations in ingredients in custard pies

Meal Pattern III Food Ideas

Main dish

Vegetables

Salad

Dessert

Baked fish: sole.
salmon, haddock,
halibut, t,

Boiled, strong
flavored: cabbage,
cauliflower, onions,
turnips with butter
or sauce

Raw vegetable or
fresh fruit: at
least two different
fruits or vegetables
arranged on greens
with dressing

Custard: pie,
pudding

LEARNINGS IV

Types of meat and poultry suitable for outdoor
cooking

Procedures and equipment in cooking meat and
poultry outdoors

Variations in commercially and home-prepared
barbecue sauces

Ways of serving broiled or barbecued meat and
poultry

Types of beans suitable for baking

Techniques and equipment for baking dried beans

Ways of keeping baked beans hot for serving at
a picnic

Accompaniments appropriate to serve with baked
beans

Types of homemade and commercially prepared
relishes

Ways of arranging relishes for serving at an out-
door picnic or inside meal

Procedures and equipment for making molded.
pressed, and filled cookies

Types of fillings suitable for cookies

Ways of decorating cookies for various occasions

Dessert foods appropriate for serving with
cookies
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Main dish

Vegetables

Relishes

Dessert

!!OME ECONOMICS EDUCATION-SYLLABUS :19

Food Ideas

Broiled or barbecued
rneai, poultry

Dried beans: lin,
pea, black-eyed

Commercially
home canned:
olives, pickles,
beets, peaches,
apples

Cookies: molded,
pressed, filled

LEARNINGS V

Principles regarding use of leavening agents

Procedures and equipment for making batter
quick bread and meat to accompany it

Toppings suitable for serving with waffles and
(riddle cakes

Gays of preparing and serving fresh fruits

Equipment used in preparing fresh fry. iesserts

Meal Pattern V Food Ideas

Main dish

Dessert

Quick bread:
waffles, griddle
cakes
Meat: sausage, bacon

Fres}: fruit:
grapefruit, melon,
berrie3, oranges
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1960

Ahern, N.G. Teenage living. Boston, Mass. Houghton Mifflin. 1960
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1960
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1961
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1963
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Cliffs, N.J. Prentice-Hall. 1960

L.M. Guidance of the young child. New York. Wiley. 1960
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Leverton, R.M. Food becomes you. Ames, Iowa. Iowa State Univ. Press. 1960

Lewis, Adele, & Bobroff, Edith. From college to career. New York. Bobbs-Merrill.
1963
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Prentice-Hall. 1962
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Malinowski, Bronislaw. Sex, culture and myth. New York. Harcourt, Brace & World.
1962
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Indicators of success: Applicants must be accepted by the Teacher-
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PREFACE

For many years, educators were undecided about the ways to meet the

needs of the junior high school student who is required by circumstances

to work while attending school.

A program has evolved over the years which is now called the Junior

High School Work-EXperience Program. This program is designed to aid

those students with special needs.

Students desiring entrance into this program are required to show

a need, either through referral or a personal interview with the Work-

Experience Coordinator. A check of cumulative records and a parental

conference are also criteria for acceptance by the coordinator of the

student before admission to the program. He must also be at least 14

years of age.

Since the needs of the Work-EXperience students vary greatly, it is

necessary to use varied teaching methods to meet their goals. The lecture,

audio-visual, text and use of resource personnel are some of the ways

used to meet these needs.

In this ever-expanding process of development, to ease the over-

crowding of classrooms and to improve plant utilization, the Dade County

Public Schools, Division of Instruction, has requested the development

of the Quinmester Program for the Junior High School Work-Experience

Program.

This course outline for Quirnuester I includes the concepts necessary

to make the student aware of the general requirements and objectives of

the entire work-experience program. It comprises 11 blocks of material

to be covered in 45 class periods. It has been prepared as a guide to

the teacher coordinator of the work-experience program to further aid his



students in job preparation, job experiences, social and academic growth.

The requirements of this program necessitate the maintenance of its

"structured flexibility." This outline, presented in its recommended

sequence, should be offered to meet the needs of all students.

This outline was developed through the cooperative efforts of the

instructional and supervisory personnel, the quinmester advisory committee,

and the Vocational Teacher Education Service, and has been approved by

the Dade County Vocational Curriculum Committee.

ii
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VI. LAWS AND SOCIETY (8 Hours)
Observation and Obedience to Laws 2
Personal Responsibilities and Behavior 2

VII. SELF DISCIPLINE (3 Hours)
Punctuality

2
Individual Values and Attitudes 2On the Job

2
Normally Accepted Standards

3
VIII. REQUIREMENTS FOR EMPLOYMENT (4 Hours)

Propiae of Employment Form (VTA-102)
3Work Permits
3Social Security
3Health Card
3

IX. INTEREST INVENTORY (3 Hours)
California Picture Interest Inventory 3Hal] Occupational Orientation Inventory 3



BLOCK

X. JOB APPLICATION (10 Hours)
Preparation for Job Interview
Proper Grooming When Seeking Employment

X.I. POST TEST SAMPLE
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Upon completion of this program, the Work-Experience student should be
able to demonstrate:

1. Knowledge of the procedures involved in securing employment.

2. The generally accepted procedures in preparing for a job interview.

3. The need for good health habits and groaning as preparation for
employment.

4. An awareness of the federal, state, and local laws that pertain to
student employment.

5. The duties, responsibilities, and qualifications needed for selected
occupations.

6. The necessary attributes required for good employer-employee relation-
ships, as well as employee-employee relationships.

7. An awareness of the attributes and general job talents needed for
advancement in a chosen field.

8. The need for maintaining harmonious relationships and better under-
standing for one's self and others.

9. The necessity and importance of wise money management.

10. The need and advantages of additional vocational skills and training
for employment and future job success.



SPECIFIC BLOCK OBJECTIVES

BLOCK I - PURPOSE OF THE PROGRAM

The student must be able to:

1. State orally the objectives of the course.
2. Discuss the advantages and disadvantages of the course.

3. Explain the necessary requirements for admission to the Work-
Experience Program.

4. Demanstrate'an understanding of why the Work - Experience Program

exists.

BLOCK II - PERMISSION TO ENTER WORK-EXPERIENCE PROGRAM

The student must be able to:

1. Demonstrate the ability to complete the Vocational Cooperative
Student Application Form.

2. Exhibit the ability to show an understanding of the Student
Cooperative Agreement, either through group or individual
discussion.

3. Demonstrate an understanding of the need for the teacher-
coordinator to make a parental visit and the obligations of
the parent.

BLOCK III - PERFORMANCE OF ASSIGNED TASKS

The student must be able to:

1. Demonstrate an ability to differentiate between listening and
hearing.

2. Write instructions for assignments.
3. Exhibit the ability to follow instructions, when given orally

Or in writing.
4. Perform assigned tasks, both oral and written.

BLOCK IV - SCHOOL ATTENDANCE

The student must be able to:

1. Attend school on a daily basis.
2. Attend regularly = 2heduled classes.

3. Demonstrate the ability to be punctual to school, his classes,
and his job.

4. Explain the reasons he is obligated to attend school before
reporting to his place of business.

BLOCK V - RECORD KEEPING

The student must be able to:

1. Demonstrate an understanding of, the need for, and the required
method of completing the Work-EXperience Time and Earning Card.

vi
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2. _Lbcplain the need for and methods used in completing the
employees' Time Card.

3. Demonstrate an understanding of the Student Progress Form.
4. List his earnings and expenses.

BLOCK VI - LAWS ARD SOCIETY

The student must be able to:

1. Exhibit the ability to obey all laws by performance.
2. Explain the need for decent behavior and respect for rules.
3. Demonstrate the ability to understand and fill in the Florida

Industrial Commission Form AT-22-A. (Application for Work Permit)
4. List those requirements needed to obtain the various types of

working papers.
5. Explain the reasons for obtaining a Health Card for employment

in various occupations.
6. Complete and understand the need for the Cooperative Student

Identification Card.

BLOCK VII - SELF DISCIPLINE

The student must be able to:

1. Demonstrate the ability and need to be punctual in school and on
the job.

2. List his individual values and goals.
3. Demonstrate the ability to live up to and possibly attain these

values and goals.
4. Exhibit good emotional control and classroom behavior.
5. Explain the need for advising the coordinator and employer of an

anticipated absence.

BLOCK VIII - REQUIREMENTS FOR EMPLOYMENT

The student must be able to:

1. Examine and fulfill the requirements set forth on the Promise
of Employment Form.

2. Demonstrate an understanding of, the limitations of, and the
requirements for obtaining a work permit.

3. Prepare and explain the Son:I.al Security Withholding Form.
4. EXplain the reasons a Healtn Card is required on certain jobs.
5. Explain where to obtain a Police Identification Card when

employed on Miami Beach.
6. List the reasons why a Police Identification Card is required

when employed on Miami Beach.

BLOCK IX - INTEREST invaTeORY

The student must be able to:

1. Follow oral instructions as evidenced by performance.
2. Ekhibit the ability to take a vocational standardized teat which

shows the individual vocational interest of each student.



3. Demonstrate an understanding of the resin' of such testa.

4. Examine the test results on an individual zasie.

5. Read and show comprehension of written instructions on a
vocational standardized test.

6. Examine and show the ability to understand the test results
when offered in graph form.

7. List possible vocational choices from the results shown on the
standardized tests.

8. Determine what additional training might be necessary to attain
his individual vocational choice - by written report.

BLOCK X - JOB APPLICATION

The student must be able to:

1. Perform in an acceptable manner in various class interview
situations.

2. Demonstrate the ability to apply for employment in a telephone
conversation.

3. Demonstrate the ability to respond to questions presented to him
by the interviewer in a clear and intelligent manner.

4. Exhibit the ability to show how questions might be asked of a
potential employer.

5. Explain the generally accepted types of clothing which can be
worn to various types of job interviews.

6. Explain the need for cleanliness in relationship to job
opportunities.

7. List character traits which might be looked upon more favorably
by a potential employer.

8. Demonstrate good taste in clothes and gent!ral appearance.
9. Prepare several different types of job application forms.



Course Outline

WORK-EXPERIENCE PROGRAM - 8769
(Introduction to the Work - Experience Program)

Department 48 - Course 8769.01

I. PURPOSE OF THE PROGRAM

A. The Advantages and Disadvantages
1. Need for existence
2. Need for continued growth

B. Student and Parental Involvement and Obligations
1. School
2. Regularly scheduled classes

3. Home
4. Job
5. Community

II. PERMISSION TO ERTER WORK-EXPERIENCE PROGRAM

A. Student Application (VTA-98)
1. Information necessary
2. Picture
3. Past records
4. Vocational goals

B. Student Cooperative Agreement (VTA-102)
1. Student understanding
2. Parent understanding
3 Signatures needed

III. PERFORMANCE OF ASSIGNED TASKS

A. Compliance with Oral Instruction
1. Listening
2. Hearing

B. Compliance with Written Instruction
1. Listening
2. Hearing
3. Follow-up

IV. SCHOOL ATTENDANCE

A. Regularity and Punctuality
1. School
2. Job
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IV. SCHOOL ATTIMANCE (Contd.)

B. Adjustment to Varying Class Schedules
1. Academic
2. Vocational

V. RECORD KEEPING

A. Time Cards
1. School
2. Employer

B. Student Progress Form
1. Self evaluation
2. Teacher evaluation
3. Employer evaluation

C. Income and Expense Form
1. Computation of hourly wages
2. Computation of weekly wages
3. Computation of weekly expenses

VI. LAWS AND SOCIETY

A. Observation and Obedience to Laws
1. Civil
2. Criminal
3. Labor

B. Personal Responsibilities and Behavior
1. School
2. Home
3. Community
4. Job

VII. SELF DISCIPLINE

A. Punctuality
1. School
2. Job

B. Individual Values and Attitudes
1. Peer group acceptance
2. Parental acceptance
3. Self appraisal
4. Teacher appraisal

C. On the Job
1. Employer-employee
2. Niployee-employee
3. Customer
4. Competition
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VII. SELF DISCIPLINE (Contd.)

D. Normally Accepted Standards
1. Social
2. Moral

VIII. REQUIREMENTS FOR EMPLOYMENT

A. Promise of Employment Form (VTA-102)
1. Employee obligation
2. Employer obligation

B. Work Permits
1. Pink (under 16 years of age)
2. Yellow (over 16 years of age)

C. Social Security
1. Withholding statement
2. Card

D. Health Card
1. Food service and handling
2. Requirements for obtaining
3. Where to obtain

IX. INTEREST INVENTORY

A. California Picture Interest Inventory
1. Types of employment pictorially illustrated
2. Hand scoring

B. Hall Occupational Orientation Inventory
1. Employment recommendations made
2. High reading level required

X. JOB APPLICATION

A. Preparation for Job Interview
1. Personal
2. Telephone

3. Response to questions
4. Seeking information
5. Completion of application form

B. Proper Grooming When Seeking Employment
1. Dress for type of job
2. General character traits
3. Cleanliness:

a. Clothing
b. Personal

XI. POST TEST SAMPLE
-3-



BIBLIOGRAPHY
(Introduction to the Work- Experience Program)

Basic References:

1. Turner - Livingston Reading Series. 1st ed. Chicago: Follett
Publishing Co., 19 ;2.

The Money You Spend
The Town You Live In
The Jobs You Get
The Person You Are
The Friends You Make
The Family You Belong To

2. Turner-Livingston Communication Series. 1st ed. Chicago:
Follett Publishing Co., 1965.

The Television You Watch
The Phone Calls You Make
The Newspapers You Read
The Letters You Write
The Language You Speak

3. Turner - Livingston Guidance Series. 1st ed. Chicago: Follett
Publishing Co., 196T.

How To Find a Job
How To Get a Job
How To Keep a Job
Starting a Job
Paycheck

4. The Job You Want. New York: McGraw-Hill Book Co., 1968.

5. You and Your Job. Cincinnati: South-Western Publishing Co., 1968

Supplementary References:

6. About Her. New York: McGraw-Hill Book Co., 1968.

7. About Him. New York: McGraw-Hill Book Co., 1968.

8. Bell and Abrams. Business Behavior. Cincinnati: South-Western
Publishing Co., 1964.

9. Career Opportunities. New York: New York Life Insurance Co., 1965.

10. Dictionary of Occupational Titles. Washington, D. C.:
U. S. Department of Labor, 1969.

11. From High School to a Job. New York: David McKay Co., Inc.
1956.



Supplementary References :

12. General Business. Russon. Cincinnati: South Western

Publishing Co., 1964

13. How To Win Friends and Influence People. Carnegie, Dale.

New York: Simon and Schuster, 1936.

14. Money Makes Sense. Chicago: Follett Publishing Co., 1968.

15. Occupational Information. Shortie. New York: Prentice-Hall,

Inc.,

16. osatisaadca2-2EEI. New York: McGraw -Hill Publishing Co.,

1955.

17. Pick Your Job and Land It. Edlund. New York: Prentice-Hall

Inc., 1964.

18. Planning Your Life's Work. Hatch, Parmenter. Bloomington, Ill:

McKnight and McKnight Publishing Co., 1969.

19. Roberts Rules of Order. Roberts. Glenview, Ill: Scott, Foreman
and Co., 1943.

20. gelling Yourself to an Employer. New York: McGraw -Hill Pub-

lishing Co., 1965.

21. Vocational Englisi'. Book I. New York: Globe Book Company, 1967.

Booklets:

22. Better Jobs with Better Groaning. New York: ristol Myers Co.

23. Better Start with Good Groaning. New York: Bristol Myers Co.

24. Child Labor Laws in a Nutshell. Tallahassee: Florida Industrial

Commission.

25. Child Labor Law Packet. Tallahassee: Florida Industrial Commission.

26. Facts About Alcohol. McCarthy. Chicago: Science Research
Associates.

27. Facts About Narcotics. Vogel & Vogel. Chicago: Science Research

Associates.

28. Hurrying Kind._ The. Local Office. U. S. Army Recruiting.

29. How To Live with Parents. Chicago: Science Research Associates.

30. How To Pre re Your Income Tax on Form 1040. Washington, D. C.:
Internal Revenue Service.



31. Job Guidarv2e for Yow ?co-21P. Washington, D. O..: U. S. Bureau

of Labor Standards.

32. Know Your Money. Washington, D. C.: U. S. Government Print'zg

Office.

33. Learning How To Study. Chicago: Science Research Associates.

34. LSD Insist or Insanity. Chicago: Science Research Associates.

35. y in School. Local Office. U. S. Navy Recruiting.

36. Study Your Way Through School. Chicago: Science Research

Associates.

37. What Good Is High School.. Chicago: Science Research Associates.

38. Youl Today and Tomorrow. Princeton: Educational Testing Service.

39. Your Social Security. Washington, D. C.: U. S. Department of
Health, Education and Welfare.

Films :

1. Acts of Courtesy. 16 mm. 11 nin. B/W. Sound. Dade County,

1-00909.

2. Adults in a Hurry. 16 tom. 25 min. Color. Sound. Detroit:

jam Handy Corp.

3. Aptitudes and Occupations. 16 mm. 13 min. B/W. Sound Chicago:

Coronet Instructional Films, Inc.

4. Banks and Credit. 16 mm. 10 min. B/W. Sound. Dade County,

5. Barnes Butt. 16 mm. 13 min. Color. Sound. New York: American

Heart Association.

6. Be punctual. 16 mm. 10 min. B/W. Sound. Chicago: Coronet

Instructional Films, Inc.

Being on Time. 16 mm. 10 min. Color. Sound. Dade County,

1-00147.

8. Bennies and Goofballs-FDA Report. 16 mm. 20 min. B/W. Sound.

Dade County, 1-13529.

9. Byre and LSD. 16 mm. 28 min. Color. Sound. Local Office.
Federal Bureau of Narcotics and Dangerous Drugs.

10. Beyond a Reasonable Doubt. 16 mm. 28 min. Color. Sound.

Dade County, 1-31714.



11. Bi Tiestion The-Choosing Your Career. 16 rm. 28 min. Color.
Sound. Atlanta: Association Films, Inc.

12. Body Care and Grooming. 16 mm. 20 min. B/W. Sound. Dade
County, 1-12958.

13. Bridge, The. 16 mm. 20 min. Color. Sound. New York: National
Association of Manufacturers.

14. Careers for Girls. 16 mm. 20 min. B/W. Sound. Urbana, Illinois:
University of Illinois Press.

15. Changing Face of Florida, The. 16 mm. 15 min. Color. Sound.
Dade County, 1-13381.

16. Choosing for Happiness. 16 mm. 14 min. B/W. Sound. Dade
County, 1-10094.

17. Citizenship in Action. 16 mm. 28 min. B/W. Sound. Dade County,
1-30035.

18. College Perspectives. 16 mm. 29 min. B/W. Sound. New York;
College Entrance Examination Board.

19. Credit Loans. 16 mm. 20 min B/W. Sound. Dade County, 1-10196.

20. Developing Responsibility. 16 mm. 15 min. B/W. Sound. Chicago:
Coronet Instructional Films, Inc.

21. Developing Self Reliance. 16 mm. 15 min. B/W. Sound. Chicago:
Coronet Instructional Films, Inc.

22. Dressing Up. 16 mm. 15 min. Color. Sound. Atlanta: Association
Films, Inc.

23. Earni Mone While Goir to School. 16 ma. 10 min. B/W. Sound.
Dade County, 1-00 9 .

24. Fight or Flight. 16 um. 28 min. Color. Sound. Local Office.
Federal Bureau of Narcotics and Dangerous Drugs.

25. Finding Your Life's Work. 16 mm. 22 min. B/W. Sound. Dade
County, 1-10315.

26. Finding the Right Job. 16 mm. 11 min. B/W. Sound. Dade County,
1-00574.

27. Getting a Job. 16 ion. 16 min. B/W. Sound. Dade County, 1-10320.

28. Getting Along with Others. 16 mm. 15 min. B/W. Sound. rt...

Coronet Instructional Films, Inc.

29. Good Looks. 16 mm. 20 min. Color. Sound. Atlanta: Mou=rn
Talking Picture Company.



30. Good Place To Work. 16 mm. 14 min. B/W. Sound. Dade County,

1-10319,

31,
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Going Steady. 16 mm. 20 min. Color. Sound. Chicago: Coronet

Instructional Films, Inc.

Hooked. 16 nun. 20 min. B/W. Sound. Dade County, 1-13216.

33. Horizons Unlimited. 16 nun. 30 min. Color. Sound. Atlanta:

Modern Talking Picture Company.

34. How To Be Well Groomed. 16 mm. 10 min. Sound. Dade

County, 1-03991.

35. How To Investigate Vocations. 16 nun. 10 min. B/W. Sound.

Dade County, 1-00576.

36. How To Keep a Job. 16 mm. 10 min. B/W. Sound. Dade County,

1-00578.

37. How We Make a Living. 16 nun. 30 min. Color. Sound. Washington,

D.C.: U. S. Bureau of the Census.

38. Human Reproduction. 16 nun. 21 min. Color. Sound. Dade County,

1-11252.

39. Innocent Party. 16 nun. 18 min. Color. Sound. Dade County,

1-11370.

40. Introducing the New Worker to His Job. 16 mm. 16 min. B/W.

Sound. Dade County, 1-11582.

41. Is Smoking Worth It? 16 =a. 13 min. Color. Sound. New York:

American Cancer Society.

42. Losers, The. 16 mm. 31 min. B/W. Sound. Dade County, 1-31716.

43. LSD- Insight or Insanity. 16 mm. 28 min. Color. Sound. Dade

County, 1-31731.

44. Manage Your Money. 16 nun. 20 min. B/W. Sound. New York:

Sterling Publishing Company.

45. Marijuana. 16 nun. 20 min. Color. Sound. Local Office. Federal

Bureau of Narcotics and Dangerous Drugs.

46. Molested. 16 mm. 25 min. B/W. Sound. Dade County, 1-31408.

47. Money Talks. 16 mm. 11 min. B/W. Sound. Dade County, 1-00397.

48.. Morning for Jimmy, A. 16 mm. 28 min. B/W. Sound. New York:

Association Films, Inc.

49. Narcotics-Pit of Despair. 16 mm. 28 min. Color. Sound. Dade

County, 1 -31
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50. No Limit to Learning. 16 nn. 29 min. Color. Sound. New York:

College Entrance Examination Board.

51. No Reason To Stay. 16 mm. 28 min. Color. Sound. New Orleans:

Canadian Consulate General.

52. Next Year Is Now. 16 mm. 28 min. Color. Sound. New York:

John Hancock Life Insurance Company.

C2 Opportunities Unlimited. 16 nun. 13 min. B/W. Sound. Dade

County, 1-10181.

54. Penny Saved, A. 16 mm. 15 min. Color. Sound. New York:

Association Films, Inc.

55. Personal Finance Planning. 16 nun. 15 min. B/W. Sound. New

York: Association Films, Inc.

56. Personal Health for Girls. 16 um 11 min. B/W. Sound. Dade

County, 1-03199.

57. Personal Hygiene for Boys. 16 nun. 11 min. B/W. Sound. Dade

County, 1-03197.

58. Personal Qualities for Job Success. 16 mm. 15 min. B/W. Sound.

Chicago: Coronet Instructional Films, Inc.

59. Quarter Million Teenagers. 16 mm. 16 min. Color. Sound. Dade

County, 1-11376.

60. Responsibility. 16 nun. 15 min. B/W. Sound. New York:

MCGraw-Hill Book Company.

61. Riddle, The. 16 nun. 20 min. Color. Sound. Local Office.

Federal Bureau of Narcotics and Dangerous Drugs.

62. Road Ahead, The. 16 mm. 25 min. B/W. Sound. New York:

Association Films, Inc.

63. Rules at School. 16 mm. 13 min. B/W. Sound. Chicago: Coronet

Instructional Films.

64. Samuel and Social Sectrrity. 16 nun. 15 min. Color. Sound.

Local Office. Social Security Administration.

65. Say What You Mean. 16 mm. 20 min. B/W. Sound. Dade County,

1-13332:

66. Secret Service Story. 16 mm. 18 min. Color. Sound. Local

Office. Federal Reserve Bank.

67. Seekers, The. i6 nun. 30 min. Color. Sound. Dade County, 1-31719.

68. Stay in School and Graduate. 16 mm. 14 min. Color. Sound.

Charleston, S. C. U. S. Navy Department.
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69. Story of Distributive Education. 16 mm. 21 min. Color. Sound.

New York: Association Films, Inc.

70. This Way_UP. 16 mm. 20 min. B/W. Sound. Atlanta: Modern

Talking Pictures, Inc.

71. 'Til Debt Do Us Part. 16 mm. 14 min. B/W. Sound. New York:

Association Films, Inc.

72. Time of Our Lives, The. 16 mm. 27 min. Color. Sound. New York:

Association Films, Inc.

73. Thin Blue Lines. 16 mm. 28 min. B/W. Sound. New York:
Association Films, Inc.

74. WhereIsPice-PartI. 16 mm. 30 min. B/W. Sound.

75. Where Is Prejudice - Part II. 16 mm. 30 min. B/W. Sound.

Dade County, 1-31619.

76. When I'm Old Enough-Goodbye. 16 mm. 28 min. B/W. Sound.

Dade County, 1-30086.

77. Who Will Came to My Party. 16 mm. 18 min. Color. Sound.

Atlanta: Modern Talking Pictures, Inc.

78. Why Budget? 16 mm. 15 min. B/W. Sound. New York: McGraw-

Hill Book Company.

79. Your Cleanliness. 16 mm. 10 min. B/W. Sound. Dade County,

1-03503.

80. Your Earning Power. 16 mm. 11 min. B/W. Sound. Dade County,

1-00582.

81. Your Income Tax. 16 mm. 20 min. Color. Sound. Washington, D. C.:

U. S. Treasury Department.

82. Your Social Security. 16 mm. 15 min. B/W. Sound. Albany, N. Y.:

New York State Department of Education.

83. Your Teeth. 16 mm. 10 min. B/W. Sound. Dade County, 1-03503.

84. You and Your Money. 16 mm. 15 min. B/W. Sound. Local Office.

Federal Reserve Bank.

Filmstrips:

1. Applying for a Job. Chicago: Society for Visual Education.

2. Applying for a Job. New York: McGraw-Hill Book Company.

3. Belonging to a Crowd. Chicago: Society for Visual. Education.
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4. Choosing Your Career. Pleasantville, New York: Guidance Associates.

5. Developing Social Maturity. New York: McGraw-Hill Book Company.

6. Dropout, The. Pleasantville, New York: Guidance Associates.

7. Fundamentals of Thinking. New York: McGraw-Hill Book Company.

8. Finding the Right Job for You. New York: McGraw-Hill Book Ccnpany.

9. First Year in High School. Pleasantville, New York: Guidance

Associates.

10. Getting, Along with Others. New York: McGraw-Hill Book Company.

11. Going Steady. New York: McGraw-Hill Book Company.

12. How To Make a Career Decision. New York: The New York Times,

Filmstrip of the Month.

13. Job Interview, The. Jamaica, New York: Eye-Gate House Inc.

14. Let's Look at Careers. New York: The New York Times, Filmstrip

of the Month.

15. Occupational Education Series. Jamaica, New York: Eye-Gate

House Inc.

16. Road to Nowhere. Pleasantville, New York: Guidance Associates.

17. gaciob)SmolPremtThe. Chicago: Society for Visual Education, Inc.

18. Speaking and Writin5. Jamaica, New York: Eye -Gate House Inc.

19. What You Should Know Before You Go to Work. Pleasantville, New

York: Guidance Associates.

20. World of Work Series. Pleasantville, New York: Guidance Associates.

21. Your Job Interview. New York: Reader's Digest Inc., Funk &

Wagnalls Company.

Standardized Tests:

1. Picture Inventory Test, California Test Bureau,
Division of McGraw-Hill Book Company
Del Monte Research Park, Montery, California

2. Ohio Vocational Interest Survey
Harcourt, Brace and World Inc.
757 Third Avenue, New York, N. Y.
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Name40.

Test 1 - True-False
WORK-EXPERIENCE
Quinmester I
Introduction to the
Work-Experience Program
Block I-X
Page 1 of 1 pages

Date Score

True-False Test Items

Each of the following statements is either true or false. If the
statement is true, draw a circle around the letter T following it; if
the statement is false, draw a circle around the F. If .a statement is
false in part, it is entirely'false. (Value 20 Points)

1. You must carry your Social Security Card at all times. T F

2. A high school education is not important if you don't want
to go to college. T F

3. You must have your parents' approval to work during school
hours. T F

4. The Work-Expend ence Program is only for those who plan on
dropping out or school T F

5. It is more important to get to your job on time than it is
to get to school on time. T F

6. The money you actually receive in your pay check each week
is your gross pay. T F

7. It is normal practice to receive time and one half for
overtime. T F

8. Your working day starts at 8:30 a.m. (7:15 for those on a
10-hour day) . T F

9. At the present time, it is more important to learn job
attitude rather than job skill. T F

10. You are not permitted to work past 10 p.m. T F



Name

Test 1 - Multiple Choice
WORK-EXPERIENCE
Introduction to the
Work-Experience Program
Blocks I-X
Page 1 of 1 pages

Date Score

Multiple Choice Test Items

Each statement needs a word, a figure, or a phrase to make it correct.
Only one of the choices listed is correct. Place the number of the choice
you make in the space provided at the right edge of the sheet. (Value

20 points)

1. The income tax form you receive from your employer at the end
of the year is the (1) 1040, (2) W-2, (3) W-4 form

2. The best job for you is the one which (1) pays most, (2) shows
roam for advancement, (3) your parents approve of.

3. The normal work day is (1) 6, (2) 4, (3) 8 hours long.

4. If you do not plan on going to college, a high school
education is important because (1) it will make your parents
happy, (2) it prepares you for the future, (3) you can't get
a job without it.

5. If you bring home $35,96 each week, this is your (1) gross
pay, (2) net pay, (3) neither of above.

A Job Interview

1. You arrive at the interview (1) along, (2) with your mother,
(3) with a friend, (4) with several buddies.

2. You are dressed (1) in sport clothes, (2) as a clerk in a
department store might dress, (3) in fancy "date" clothes,
(4) in the latest far out fashion.

3. When offered a seat you (1) slouch in it to show you are
relaxed, (2) say you would rather stand, (3) sit up
straight and pay attention, (4) ask why you must sit down.

4. When the man asks you about your school record you (1)
tell him what schools you have attended and subjects taken,
(2) tell him you have gone to too many schools to remember,
(3) ask him why he wants to know, (4) tell him it's not
very important.



Name

Test 1 - Essay
WORK-EXPERIENCE
Introduction to the
Work-Experience Program
Blocks 1-X
Page 1 of 1 pages

Date Score

Essay Question

Read the question carefully before attempting to answer it. Write
the answer on the front and back of this paper 8.3 space permits. Be

accurate and neat in your work. (Value 20 Points)

1. Why is getting a high school educat:t_on important, even if you do not
plan on going to college?



KEY TO POST TEST

Work-Experience Program

TRUE OR FALSE (Value 20 Points)

1. True 6. False

2. True 7. True

3. True 8. True

4. False 9. True

5. False 10. True

MULTIPLE CHOICE (Value 20 Points)

1. b

2. b

3
4. b

5. b

A JOB INTERVIEW (Value 20 Points)

1. a 6. c

2. b 7. d

3. c e. b

4. a 9. b

5. c 10. b

ESSAY (Value 20 Points)

Teacher judgment

MATH (Value 20 Points)

1. $86.45

2. $130.83

3. $230.34

4. $495.60

5. $8515.52
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Name Date

Test 1 - Computation
WORK-EXPERIENCE
Introduction to the
Work-Experience Program
Blocks I-X
Page 1 of 1 page's

Computation

Score

Read each question carefully before attempting to answer it. Do

all your figuring on the back of this page and put your answer in the

space provided. Do not read somethi into the uestion which is not

there. (Value 20 Points

1. Joe works 44 hours per week. He works 37 hours at
$1.82 per hour and gets time and one half for
overtime. What is his gross pay?

2. Sam works 142 hours per week. He works 35 hours at
$2.67 per hour and gets double time for overtime.
What is his gross pay?

3. John works 43 hours per week. He works 36 hours at
$4.95 per hour and gets time and one half for

overtime. What is his gross pay?

4. Harry works 46 hours per week. He works 33 hours
at $2.10 per hour and double time for overtime.

What is his MONTHLY gross pay?

5. Ted works 41 hours per week. He works 34 hours at
$3.68 per hour and time and one half for overtime.
What is his YEARLY gross pay?



WORK-EXPERIENCE - Multiple Choice (Contd.)

5. The man wants to know if you have any work experience,
so you (1) tell him the other jobs are not worh talk-
ing about, (2) tell him you can't remember all the jobs
you have had, (3) tell him where you have worked before
or if you have not vcrked,(4) ask why he wants to know.

6. When the man asks for proof of age, you (1) say you
forgot your wallet, (2) say you are old enough to work,
(3) show something which proves your age, (4) tell him
to check with school.

7. The man calls you by your first name so you call him
(1) "Man," (2) "Mister," (3) "Jack," (Li)

"Mr.

8. He asks many questions, so you (1) get bored and lose
interest, (2) be polite and pay attention, (3) tell
him to mind his own business, (4) tell him your personal
problems.

9. When the man asks if yrni have any nflestion,l, /1.)

).red. f;o

discuss to wiit: 7;a1:1Yal,I..11. ,flay toavr:!.

( -) ask tC

10. When it is t. },711° to you cU -Say it yuu Not

hired, th?,y at.,? ,,tA it you ilavc Lt1F1

job, (3) ask tf y,.)u sttouLd, call or wait rieat

fram him,' O., :lust walk out.
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Course Description

8769 48 8769.10
State Category County Dept. County Course

Number Number Number

Occupational Explorations
Course Title

This course serves as a pre-employment period, and is designed to acquaint
students with the myriad of occupations included in the world of work.
Students observe employees on the job or undertake different work activities
in order to increase their understanding of various occupations. Students
are given the opportunity also to enroll in courses that can increase their
skills and abilities so that they may be better qualified for entry into
the world of work.

Indicators of Success: Applicants must show a need which might be served by
admission to the Work Experience Program.

Clock Hours: 45



PREFACE

This quinmester course outline has been prepared for students

enrolled in the senior high school Work Experience Program. It

is designed to meet the needs of those students who will be enrolled

in the program during the fifth quinmester, the summer session.

Students enrolled in this optional course must be at least

fourteen years of age and in ninth or tenth grade, depending on

the grade composition of the student body. For selection, students

should be identified as those with special needs as determined by

various patterns of characteristics including poor attendance, over-

age in grade, or the need to work in order to continue their educa-

tion. In the scope of the total Work Experience Program curriculum,

this course would normally be considered the final sequence. How-

ever the flexibility inherent in the program makes it possible to

incorporate the outline at any time during the school year.

The material contained in the outline is designed to cover a

period of forty-five classroom hours. The work is organized into

four blocks of instruction and the contents of the course should

enable the students to become better prepared for entry jobs in

various occupations, as well as aid them in acquiring general

skills and knowledge applicable to selected areas of vocational

interest. The material should also increase the students" chances

for advancing on the job.

Through a cursory exploration of the vocational offerings in

the school, the students should develop a deeper understanding

regarding the world of work, become more proficient in carrying

out assigned tasks, acquire salable skills before being placed in

a training station, and become more self-confident about entering



the world of work.

The teacher-coordinator may utilize several methods for teaching

this course including lectures (teacher or guest speakers), demon-

strations, intra-class visitations, audiovisual aids, and field

to selected places of interest in the community. The teacher-

coordinator may set up the classroom into small work-laboratories,

or enlist the cooperation of other school personnel to provide

experiences, eqpment, and training for selective vocational areas

of interest.

The bibliography included in this outline lists the reference

material that may be used in teaching the course. A post-test is

also included as a means of evaluation.

This outline was developed through the cooperative efforts of

the instructional and supervisory personnel, the Quinmester Advisory

Committee, and the Vocational Teacher Education Service of the Dade

County Public Schools, Division of Vocational, Technical, Technical

and Adult Education, and has been approved by the Dade County Voca-

tional Curriculum Committee.
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GOALS

The work experience student must be able to demonstrate:

1. An understanding of the prerequisites for becoming employable.

2. An awareness of the vocational areas available in the school,
and the ability to select intelligently the occupational area
relating to his interest, capabilities, and need to acquire
marketable skills.

3. Knowledge of the basic occupational and communication skills
which aid in becoming employable.

4. An awareness of, and an interest in, the economic outlook as
reflected by the employment opportunities in the community.



SPECIFIC BLOCK OBJECTIVES

BLOCr: I - VOCATIONAL DEVELOPMENT

The student must be able to:

1. Discuss and list the factors a potential employee should
consider prior to seeking employment in most areas.

2. Discuss, list, and analyze the nine major occupational
groups in the United States.

3. Research and report on the employment opportunities related
to area of vocational interest in terms of vocational trends;
past, present, and future.

4. Demonstrate and exhibit an awareness of the desired charac-
teristits important to becoming employable.

BLOCK II - EXPLORING THE FIELD

The student must be able to:

1. Explain in writing the vocational programs in the school
in relation to his career objectives.

2. Evaluate himself in terms of capabilities, needs and goals.
3. Investigate the job requirements for his chosen area of

interest, list and discuss them.
4. Select a vocational area in which to gain marketable skills,

and perform the required activities.
5. Exhibit evidence of acquisition of vocational skills learned

in chosen area of interest.

BLOCK III - EDUCATION FOR WORK

The student must be able to:

1. Demonstrate, through oral and written activities, an
understanding and mastery of the four basic fundamentals
of mathematics.

2. Demonstrate a practical understanding of managing money
through role playing and record keeping.

3. Demonstrate, through accurate calculations, an understanding
of the mathematical skills involved in borrowing money,
making installment purchases, and computing interest.

4. Accurately perform computations involving basic measurements
of length and weight.

5. Exhibit the desire to improve communication skills.
6. Demonstrate the ability to prepare personal and business

correspondence.
7. Express ideas intelligently and correctly in oral and

written activities.
8, Exhibit improved penmanship.
9. Make written and oral reports on specified material.

10. Exhibit the ability to obtain information accurately.
11. Exhibit correct spelling and word usage in written and oral

activities.

t r
',sat



BLOCK IV - WIDENING HORIZONS

The student must be able to:

1. Discuss and list some observations made as a result of
visits to business establishments.

2. Analyze the relationship between the world of work and

education.
3. Show by discussion a broader perspective about diversified

occupations.
4. Establish and list goals related to future occupational

choices.
5. Make a desirable transition from school to work as ..tr'fienced

by performance.

VI



Course Outline

WORK EXPERIENCE - 8769
(Occupational Explorations)

Department 48 - Course 8769.10

I. VOCATIONAL ,'PMEN7

A. Preparation for Employment
1. Training
2. Skills
3. Interest
4. Attitude
5. Aptitude
6. Education
7. Appearance

B. Major Occupational Groups
1. Professional and technical
2. Agriculture
3. Managers
4, Clerical
5. Sales
6. Craftsmen
7. Operatives
8. Service workers
9. Laborers

C. Economic Trends
1. History
2. Present
3. Future outlook

D. Traits Required
1. Sociability
2. Efficiency
3. Manners
4, Flexibility

II. EXPLORING THE FIELD

A. Vocational Choices
1. Office occupation areas:

a. Typing:
(1) Fundamentals of machine operation
(2) Typing techniques
(3) Attitudes and habits
(4) Following directions
(5) Writing business letters

b. Office machines:
(1) Adding-listing machine



EXPLORING THE FIELD (Contd.)

(2) Rotary
(3) Printing

c. Office practice:
(I) Filing
(2) Record keeping
(3) Figuring payrolls
(4) Using the telephone
(5) Using the switchboard
(6) Operating the calculator
(7) Adding machines
(8) Typing stencils
(9) Typing masters

2. Trade and industrial areas:
a. Air conditioning and heating mechanics:

(1) Installation
(2) Maintenance
(3) Repair of refrigeration units

b. Auto body:
(1) Body repair
(2) Paints
(3) Automotive finishes

c. Diviersl.fied mechanics:
(1) Repair of metal and wood furniture
(2) Stall engines repair
(3) Lawn mower repair and maintenance
(4, Use and (oendling of tools

d. Automotive mechanics:
(1) Care of basic tools and equipment
(2) Automotive operations
(3) Automotive repair practices and techr ques
Power machines:
(1) Small engines
(2) Automotiv,,s
(3) Appliance repair
(4) Machine repair
(5) Fundamental mechanical principles

f. Printing:
(1) Typecase
(2) Typesetting
(3) Proofing
(4) Measurement
(5) Operation of press equipment
(6) Use of materials
(7) Safety
(8) Offset
(9) Binding

3. Diversified occupational areas:
a. Sales and service:

(1) Techniques of selling
(2) Customer relations
(3) Handling stock



II. EXPLORING THE FIELD (Contd.)

(4) Recording sales
(5) Communicating with customers

b. Cashiering:
(1) Fundamentals of cash register
(2) Checkout procedures
(3) Making change
(4) Computing taxes
(5) Check-cashing procedures
(6) Computing split group prices

B. Vocational Selection
1. Criteria:

a. Need
b. Capabilities
c. Experiences
d. Goals

2. Job requirements:
a. Qualifications:

(1) Indoor
(2) Outdoor
(3) Mental
(4) Physical

b. Attire:
(1) Standard uniform
(2) Conservative
(3) Casual

3. Safety and health hazards
4. Duties and responsibilities
5. Opportunity for advancement

C. Developing Skills in Areas
1. 3ecome totally involved
2. Learn fundamentals
3. Display effort and interest
4. Perform job tasks
5. Complete all assignments

III. EDUCATION FOR WORK

A. Mathematical Skills
1. Computational skills:

a. Fundamental operations:
(1) Addition
(2) Subtraction
(3) Multiplication
(4) Division

2. Business mathematics:
a. Personal cash and bank records:

(1) Budget
(2) Savings account



III. EDUCATION FOR WORK

b. Everyday buying problems:
(1) Unit price
(2) Fractional qualities

c. Personal finances:
(1) Figuring earnings
(2) Deductions
(3) Timecard record
(4) Figuring percent
(5) Borrowing money

3. Everyday measurements:
a. Length
b. Weight

B. Communication Skills
1. Reading:

a. 3uilding vocabulary
b. Reading for information
c. Developing comprehension skills
d. Reading critically

2. Writing:
a. Preparing an autobiography
b. Alphabetizing information
c. Preparing a job description
d. Writing a letter of application
e. Writing business letters
f. Spelling correctly

3. Speaking:
a. Grammatical usage
b. Use of the telephone
c. Classroom discussions
d. Improvesent of speech patterns

4. Listening:
a. Taking messages
b. Interpreting information

IV. WIDENING HORIZONS

A. Field Trips
1. Business
2. Industry
3. Intra-school visitations

B. Vocational Speakers
1. Motivation
2. Information
3. Recruitment

C. Follow-Up
1. Observations:

a. Description of work activities
b. Size of company



IV. WIDENING HORIZONS (Contd.)

0. Number of employees
d. Employment opportunities
e. Personal interest in field

2. Relationship of work to education:
a. Greater selectivity of occupational choices

b. Increased monetary benefits
c. Personal satisfaction and success
d. Reduced chance for unemployment

3. Future occupational goals:
a. Area of interest
b. Educational requirements
c. Training required
d. Job outlook

4. Personal improvement:
a. Added skills
b. Attitudinal changes
c. Practical experiences*
d. Increased employment opportunities

V. QUINMESTER POST TEST
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Company, Monthly.

81. School Shop. Chicago: Prakken Publications. Monthly.

Audiovisual Aids:

Films available from Dade County Audiovisual Services:

1. A.B.C. of the Automobile Engine. 16 mm. 18 min. Color.
Sound. 1-12 .



2. Accidents Ha en to Sam. 16 mm, 13 min. B/W. Sound.
9,

3. A titudes and Occu Lions. 16 mm, 13 min. B/W. Sound.

4. Attitudes and Health. 16 mm. 10 min. Color. Sound.

5. Automation and Robot Machines, 16 mm. 26 min. B/W.

6. Automotive Service. 16 mm

7. Automotive Trouble Shootin
m n. W. oun .

. 11 min. B/W. Sound. 1-03668.

ine Tune -Up. 16 mu'.

8. aakzalma,mt. 16 mm. 15 min. B/W. Sound. 1-11555.

9. Bakin Industry The. 16 mm. 11 min. B/W. Sound.
1-0 0 .

10. Ilatua2=2&12,2121asatazAtlim. 16 mm. 30 min. B/W.
Sound. 1- 07710

11. Basic T in : Methods. 16 mm. 30 min. B/W. Sound.
1- 077 .

12. Better Choice of Words. 16 mm. 10 min. B/W. Sound.

13. Better_aajlati. 16 mm, 12 min. B/W. Sound. 1-10480.

14. Bod Care and Groomin . 16 mm. 20 min. B/W. Sound.

15. DE12a..a921. 16 mm. 11 min. B/W. Sound.
-013 .

16. Brushin U on Multi lication. 16 mm. 11 min. B/W.
Soun . 7 .

17. Buildin Your T I Skill. 16 mm, 10 min. B/W. Sound.
1-0 030.

18. Careers for Girls. 16 mm, 18 min. B/W. Sound. 1-12973.

19. Careers in
Soun .

20. Develo in
Sound.

ALLIWIlLamaE. 16 mm. 11 min. B/W.
1-00 7.

Sales Personal 16 mm. 30 min. B/W.
-3/ 0.

21. Donald in Mathma icland. 16 mm, 28 min. Color. Sound.
0



22. Du licatin b' the S irit Method. 16 mm. 14 min. Color.
01111

23. Duties of a Seeretar. 16 min. 30 min. B/W. Sound.

24. Earnin. /loner While GolataSplool. 16 mm. 10 min. B/W.

. Sound. 1-0 9 .

25. 16 mm. 12 min. B/W. Sound. 1-00166.

26. Filin Procedures in Business. 16 mm, 13-1/2 min. Color.
Sound, 1- 1570.

27. Finding the Ri ht Job. 16 mm. 11 min. B/W. Sound.

28. EinAln4LIsaiLlanWI 16 mm. 22 min. B/W. Sound.
1-10315.

29. FoosiDr_seara.tion. 16 mm. 11 min. Color. Sound. 1-05468,

30. Fundamentals of Filin . 16 mm, 12 min. B/W. Sound.
1-0 .

31. Gettilloa, 16 mm. 16 min. B/W. Sound. 1-10320.

32. Good Groomin for Girls, 16 ram. 10 min. B/W. Sound.
1-

33. Heatin and Air Conditiont . 16 mm. 10 min. B/W, Sound.
1-0 11 .

34. How Effective Is Your Readin 16 mm. 10 min. Color.
Sours -0 O.

35. How To Add Fractions. 16 mm. 11 min. B/W. Sound. 1-01410.

36. How To Be Well Groomed. 16 mm. 10 min. B/W. Sound.
1-03991.

37. How To e Fractions,- 16 mm, 11 min. B /W- Color. Sound.
1-014 .

38. How To Keep a Job. 16 mm. 10 min. B/W. Sound. 1-00578.

39, I Want a Job, 16 mm. 26 min. B/W. Sound. 1-11568.

40. Im rove Your Handwritin . 16 mm. 11 min. B/W. Sound.

41. Im rove Your Personalit . 16 mm. 11 min. B/W. Sound.



42. Im rove Your Spelling, 16 mm. 10 min. B/W, Sound,
-011

43. Installment i32 16 mm. 10 min. B/W. Sound. 1-04054.

44. Lets Pronounce Well. 16 mm. 10 min. B/W. Sound.

45, Meanin of Percenta e. 16 mm, 10 min. B/W. Sound.

46. Money Talks, 16 mm. 11 min. B/W. Sound. 1-00397.

47. Offiessz. 16 mm, 12 min. B/W. Sound. 1-04011.

48. Pa to the Order Of, 16 mm, 12 min. B/W. Sound.

1-00 0 .

49. Percent for Taxes and Loans. 16 mm, 28 min. B/W. Sound.

50. azzojal..13A=Ea. 16 mm. 12 min. Color.
Sound. 1-10217,

51. Etrsorip.ptarrE2L222sussem. 16 mm. 11 min. B/W.

Soun 05 .

52. Planning for 16 mm, 10 min. B/W. Sound. 1-00207.

53. 1LX'01IrCalPlannileer. 16 mm, 18 min. B/W. Sound. 1-10323.

54. ELlnalpjapcslissausz. 16 mm. 20 min. B/W. Sound,
1-13116.

55. IPLItirlEIBlkapMILJaLigALLUE). 16 ram. 10 min. Color.
Sound, 1-0 039.

56. Erl&LUlLitimallthEAime. 16 mm. 12 min. B/W. Sound.
1-10394.

57. Readin 1m rovement: Word Reco nition Skills. 16 mm.
11 min. Color. Soun . -007 7.

58.- Right at the Typewritier. 16 mm, 24 min. B/W. Sound.
1-31383.

59. Right Touch. lb min. 18 min. Color. Sound, 1-13131.

60, Salesmanship: Career Opportunities. lb mm. 15 min. Color.
Sound. 1-13311.

61. Secretaryislormal_1*z. 16 mm, 11 min. B/W. Sound.

1-04013.

62, Stay in School. 16 mm, 11 min. Color. Sound. 1-08815.
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63. T in Skills: Buildin S eed. 16 mm. 11 min.
Soun . -0 .

64. Understandin Your Ideals. 16 mm. 14 min. B/W, SL,and,

1-10 0 .

65. Using Bank Credit. 16 mm. 8 min. B/W. Sound, 1-00395,.

66. Wa es: A Clos r Look. 16 mm., 29 min. B/W. Sound.

67. Wa es: A First Look. 16 mm. 29 min. B/W. Sound.

68. Why Punctuate. 16 mm. 10 min. B/W. Sound. 1-("'.:81.

69. Wise Use of Credit. 16 mm. 12 min. Color. Sound.

-17r51177---
70. Workin Safelx in the Sim. 16 mm. 11 min. B/W. Sound.

03395.

71. Writing Better Business Letters. 16 mm. 22 min. Color.
Sound. 1:0 0 C7-----------

72. gYouralataPowera. 16 mm. 11 min. B/W. Sound. 1-00582.

73. Your Voice. 16 mm, 10 min. B/W. Sound. 1-04291.

Filmstrips and/or Slides:

74. ilasicIapslayyansipicirirrn. Color.
McGraw-Hi .

75. Basislettaaping. Color. McGraw-Hill,

76. Filing Methods and Procedures. Color. McGraw-Hill.

77. Gas Station Attendant. Color. Eye Gate.

78. How To Use Your Checkbook, Color. Eye Gate.

79. Indexing and Filing. Color. McGraw-Hill.

80. Makingjour Money Work for You. Color, McGraw-Hill.

81. Meaning of Success. The. 40 Frames. Color. Popular Science.

82. Nofst_lMeanir,lorkThe. 41 Frames, Color. Popular Science.

83. Measurement. Color. McGraw-Hill.

84. Stocker in a Supermarket, Color. Eye Gate,

-14-
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85. Succeeding_Is Your Career. Color. McGraw-Hill.

86. Va...lety Stores The. Color. Eye Gate.

87. Waitress, The. Color. Eye Gate.

88. Your Boss Is Proud of You. Color. McGraw-Hill.



APPENDIX
Quinmester Post Test Sample



Name

Quinmester Post Tests

Typing Test

Date Score

I. The picture below shows the basic parts of a typewriter. You
are to identify each numbered part and write the names by the
number that corresponds with the parts on the lines beside the
number under the picture. Score - 2 points for each correct
identification.

CYD, D,cD
C),0 c)

1. 11.

2. 12.

13.

4. 14.

5. 15.

6. 16.

7. 17.

8. 18.

9. 19.

10. 20.

14



II. Oral Test

The instructor will ask the students each question orally and
evaluate the responses in terms of the printed answer. Record
the score for each item immediately after the student completes
his response. Score- 2 points for each correct response.

1. Which part of the typewriter supports the paper
after it is in place?

2. Which part holds the paper firmly against the
cylinder?

3. Which part is used :,11 indenting for paragraphs and
in typing columns?

4. Which part is used in removing or in straightening
a sheet of paper in the typewriter?

5. Which part guides the left edge of the paper as it

is inserted into the typewriter?

6. Which part enables the typist to move the carriage
freely to any point on the scale?

7. Which part is used in returning the carriage and in
spacing up for a new line of writing?

8. Which part is used to establish the left edge of
the writing line?

9. Which part is used to turn the cylinder by hand when
the paper is inserted into the machine?

10. Which part enables the typist to type a capital
letter controlled by the right hand?

11. Typing paper is usually how many inches wide?

12. How many spaces are paragraphs usually indented?

13. Elite type has how many spaces to the horizontal
inch?

14. Pica type has how many spaces to the horizontal
inch?

15. How many spaces should you allow between paragraphs?

-18-
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III. Performance

You are to reproduce the letter shown below. 1001 accuracy

is expected. Score - 30 points.

1260 Bridge Road
Miami, Florida
July 18, 1971

Mrs. Eloise M. Coleman
Teacher-Coordinator
Work Experience Program
Main High School
Miami, Florida

Dear Mrs. Coleman:

If you have several competent typists who are ready for office
work, ask them to call for an interview with me.

Before the interview, each applicant should complete an applica-
tion form in ink. If the writing is neat and legible, I am

impressed.

Our Employment Test includes English, spelling, arithmetic, and

typewriting. Competence in these areas is necessary, but we
consider attitudes just as important as aptitudes, and use the
job interview to evaluate the applicant's attitudes.

We expect to have two or three positions open for beginning
office workers early next month.

Sincerely yours,

Albert N. Tommason
Personnel Director



ANSWER KEY TO QUINMESTER POST TESTS

in

Identification

1. Carriage return (lever) 11. Printing-point indicator

2. Cylinder knob 12. Printing point

3. Carriage release 13. Carriage

4. Line-space regulator 14. Cylinder knob

5. Margin set 15. Carriage release

6. Paper rest 16. Paper release

7. Paper guide 17. Margin set

8. Paper bail 18. Space bar

9. Cylinder 19. Shift key

10. Carriage-position scale 20. Shift key

Oral Test

1. The paper table 12. 5 spaces

2. The paper-bail rollers 13. 12 spaces

3. The tabulator bar (or key) 14. 10 spaces

4. The paper-release lever 15. 2 spaces (double
space)

5. The paper guide

6. The carriage-release lever

7. Return lever and line spacer

8. The left margin set

9. The platen (cylinder) knob, right

10. The left shift ket

11. 8-1/2 inches

-20-
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Name

Office Practice Test

Date. Score

Upon completion of the course in office practice, the students
will be expected to do the following:

1. Perform fundamental arithmetic operations on the ten-key adding
machine.

2. Reproduce a mimeograph and a ditto copy.

3. Operate the mimeograph and ditto machine;.

4. File alphabetically and correctly.

5. Perform more complexed mathematical operations using the
calculators.

6. Receive and place calls using the telephone and switchboard.

-21-



Name

Air Conditioning and Heating Mechanics

Date Score

Upon completion of the introductory course to the fundamental of
this course, the students will be expected to be familiar with the
nomenclature of the units involved in domestic, commercial and
industrial units. The students are expected to explain the major
parts of equipment in the air-conditioning cycle, and the principle
behind its operation.

-22-
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ANSWER KEY TO QUINMESTER POST TEST

Air Conditioning and Heating Mechanics

The principal pieces of equipment in the air - conditioning cycle are:
fan, supply duct, supply outlet, room, return duct, filter, heating
coil or combustion chamber and cooling coil.

The fan moves the air.
The supply duct guides the air to the room outlet.
The room outlet directs the air flow in the room.
The room provides an enclosed space in which the air can be confined.
The return outlets allow air o pass from the room.
The return duct guides the air back to the fan and usually contains

the filter and the heating or cooling device.
The filter cleans the air by removing dirt, dust, and dirt particles.
The heating toil or combustion chamber heats the air usually during
winter operation.

The cooling coil cools and dries the air usually during summer
operation.

-23-



Name

Automotive Body and Automotive Mechanics

Date Score .111

At the completion of the c, course in auto body and the couise
in automotive mechanics, the --.4dents will demonstrate an under-
standing of the skills learned in the courses by explaining the
types of operations necessary in repairing and painting an automobile.
Students will draw a diagram of the basic tools and types of equip-
ment used in the basic operations.



Name

Diversified Mechanics and Power Mechanics

Date Score

Upon completion of the introducion to the fundamentals of diversified
mechanics and powe mechanics, the students will exhibit under-
standing of the skills le!.rned by demonstrating the principles
learned in the courses. The student will bring to class a project
and explain the operation involved in working on the project, as well
as the nomenclature of the tools and equipment involved in its comple-
tion

-25-



Name

Orinting Test

Dat?, Score

Upon completion of the cursory introduction to basic printing skills,
the students will exhibit evidence of the skills learned by submitting
an original project showing his own originality and creative ability
in constructing a job. In presenting his project, each student will
follow these guidelines in explaining his project:

1 Tell where he got the general idea for setting this job.

2. Name the fundamental processes or operations involved in composing
the job.

3. Explain the tools and equipment involved in carrying out the
project.

-

-26-



Name

Sales and Service Test

Date Score

You will demonstrate salesmans.ip in action by giving an oral
demonstration of ttt correct techniques that should be used in
making a sales preL:dntation. In presenting your demonstration,
you will be asked to follow these guidelines and include them
your presentation:

1. Gain attention

2. Arouse interest.

3. Build desire.

4. Win conviction.

5. Get action.

6. State buying motives.

7. Demonstrate product.

8. Close the sale.

-27..



Name

Checker-Cashier Test

Date Score

Read each statement below very carefully before attempting to
answer it. Write your answer in the space b&oir: the statement.
Answer each statement L's intelligently and as accurately as you
can. Score - 10 points for each correct response.

1, List the names of six parts of a cash regIster,

a. d.

b. e.

c. f......

2. Discuss five qualities that you think a good checker-cashier
should possess.

a. d.

b. e.

c.

3. List the names of five keys found on the cash register keyboard.

a. d.

b. e.

c.

4. Describe the function of the checkout station.

ONO,

111111111=,,

Describe the procedure for correcting wrong registratio.

6. Describe three other responsibilities of the checker-cashier.

a. c.,

b.

V

-28-



7. List three things th.At a checker - cashier should do before
cashIng a check for a customer.

a. c.

b.

8. Describe how you would compute the cost (Y.- single items when

sold as a part of a complete group.

9. Describe the procedure that a checker-cashier 5hould follow in
closing her checkout station.

10. List the procedure that a checker-cashier should follow in
packing a customers order.

-29-



ANSWER KEY TO QUINr.ESTER POST ti-.:57

Checker - Cashier

1. a. Keyboard
b. Indication
c. Change plate
d. Cash drawer

2. a. Neat in appearance
b. Honesty
c. Friendly
3, Courteous

e.
f.

g.
h.

e,
f.

g.

Sales journal window
Activity counter
Motor bar
Receipt slot

Responsible
Punctual
De bendable

a. Salesperson or clerk key e. No-sale key

b. Amount key f, Correction key

c. Department key g. Total or change/balance key

d. Transaction key

4. The checkout station is the final point of customer contact
in most stores. It ts here that th., customer brings her
purchases to be checked and bagged,

5. When an amount or derartmental error occurs, the checker-
cashier should co-e-et., the error immediately. Many cash
registers are de. ,ed to handle corrections automatically.
These registers , _ain a printing table located to the left
of the amount keys and below the receipt tape slot. When a
correction is to be made, the credit stmmary form is placed
on the printing table. The void key, and the corresponding
department keys are then depressed. The credit summary form
is, removed from the register once the correction is made. The

correct amount is then entered on the keyboard, and the remainder
of the order is checked in the usual manner. Another method of
correcting overring errors is by entering the error on an over-
ring sheet.

6. The checker-cashier is to observe and report, but not apprehend,

shoplifters. She, or he, also has sots= responsibility for
customer safety. The cashier should also be on the alert for
customers who may be till dippers, change ouffers, short-
change artists, split-bill passers, and counterfeiters.

7. a. Check the date:, amount in figures with the written amount,
endorsee,

b. Ask for identification.
c. Call the store manager if there is some question about

the check or for his approval, if it is the policy of the
store.

d. Initial the check.

8. The cost of a single item in a group is computed by dividing the
group price by the number of group items. The price of one item
is then multiplied by the number purchased.

A /1



9. Eacn day the cashier is responsible for checking the money in his
cash drawer. Stores differ in their procedure for receiving the
money. Some stores require that tne money be placed in a bag
provided for this purpose. Some stores require the cashier to
remove the currency and checks and prepare a proof of cash.

10. When placing merchandise in bags, heavy ite., are rilad on the
bottom to give a sClid base. Mediuz weight and glass items should
be placed in tie middle, and light weight, easily crushable items
should be placed on top.
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Na7e

Mathematical Skills Test

Score

Solve the following problems. Show all calculations on your test
paper. 100% accuracy Is expected. Score - 5 points for each correct
answer.

1. Add the following:

a. 64925
4669

b. 45.6

985
679
8,42

974
414
1121

3. Find the product:

a. 461
x468

b. 12769
358

2. Subtract the

a. 4461
-2162

4, Divide:

a. 72/9648

following:

b. 1349206

b. 146/136009

5. A family budgets 1/4 of its annual income of $5400 for food,
3/10 for shelter including operating expenses and furnishings,
1/8 for clothing, 3/20 for savings, and the remainder for
miscellaneous expenses. How much is allowed for each item
annually:

food

shelter (operating expense and furnishings)

clothing

savings

miscellaneoT7.51 expenses,2111
6. l'ina the price per dozen for each article listed below:

a. Cucumbers t 2 for 19%

b. Oranges @ 3 for 10

e. Grapefruit 4 for 99%

-32-



7. Joe Green is employed on a 40-hour per week basis at an hourly
rate of 31.90. What are his total wages for a 40-hour week/

8. Frank Morse is employed at $2.40 an hour on the basis of A
40-hour week with time and a half for overtime. Last week
he worked 4b hours. Deductions from his total earnings were
as follows:

3-5/8g for social security
$13.60 for federal withholding tax
$1.75 for group insurance and hospitalization

How much did Frank receive as take-home pay?

9. Find the interest on $1,000 at 6% for 3 years.

10. Change to inches: (In order to receive credit both problems
must be answered.)

9 yards

Change to pounds:

32 ounces

inches

pounds
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ANSWER KEY TO QUIWMESTER POST TEST

Mathematical Skills Test

1. a. 69,594
b. 5,241

2. a. 2,299
b. 19,985

3. a. 315,748
b. 4,571,302

4. a. 134
b. 931.57

5. $1,350 food
1,620 shelter
675 clothing
750 savings

1,005 miscellaneous

$5,400 Total

a. $1.14
b. .40
c. 1.17

7. $76.00

8. $104.93

9. $180.00

10,, 324 inches
2 pounds



Name

Communication Skills Test

Date Score

I. Read each incomplete sentence below. Decide which of the two
words in parentheses is the correct word to complete the
sentence. Draw a line under the correct word. Score - 2 points
for each correct sentence.

1. These books (is, are) heavy.

2. He (doesn't, don't) have a car.

3. I have (saw, seen) you many times.

4. When the work is (did, done), you may leave.

5. They (was, were) late getting home from work.

6. (It's, Its) time to begin.

7. I believe (there, they're) at home.

8. This dress (is, are) very pretty.

9. Mary (saw, seen) Harold working at the grocery store.

10. I (were, was) on time for work.

11. Sally went (to, too) the store an hour ago.

12. Watch where (your, you're) going!

13. They (doesn't, don't) help him at home.

14. Sue (did, done) her work and left at nine o'.clock.

15. She did not have (nothing, anything) to read during the
afternoon,

16. Jane is the (smarter, smartest) person in our class.

17. The new car ran (smoothly, smooth).

18. It did not make (any, no) difference to Mr. Jones.

19. The people (come, came) running doFni the street,

20. Mary was (setting, sitting) down when her boss saw her.
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II. Look at the occupations listed below. You are to arrange the
list in alphabetical order with 100% accuracy. Score - 1 point
for each correct answer.

Plumber 1

Florist
Salesman

2.

Typist 3.

Banker 4.
Artist
File clerk 5.
Repairman 6.

Beautician
Engraver

7.

Printer 8.

Jeweler 9.
Actress
Mechanic

10.

Cook 11.

Dentist 12.
Carpenter
Model 13.

Dancer 14.
Bricklayer

15.

16.

17.

.
18.

19.

20. 0110.....

III. Look at the words listed below. Some of theta are spelled
correctly and some of them are misspelled. If the word is
spelled correctly, draw a circle around the C following the
the word. If the word is
around the I on the line
for each correct answer.

spelled incorrectly, draw a circle
following the word. Score - 2 points

1. Hankerchief C I

2. Recieve C I

3. Admission C I

4. Certain C I

5. Occupation C I

6. Loseing C I

7. Conveneint C I
8. Opportunity C I

9. Congradulate C I

10. Casheir C I
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IV. You have been given three plain sheets of paper. You are to
use the paper to do the following: (Score - 10 points for each
correct form)
1. Copy the business letter shown below using the block style.

You are to include the parts of a business letter and
punctuate the letter correctly. You may write or type the
letter.

2. Copy the business letter shown below using the semiblock
style. You are expected to include the parts of a business
letter and punctuate the letter correctly. You may write or

type the letter.

3. Write a letter of application applying for a job. Remember
to mention the job you are applying for; tell how you heard
about it; indicate your age and details of your education:
give the names of three people who would be able to write
meaningful recommendations for you: and try to secure action
by stating your availability for an interview. You may type
or write the letter in your best handwriting.

Business Letter

coldwater high school coldwater Florida January 19 1971
mr. richard freni president gilberton company 101 fifth avenue
new york city new york 10003

dear mr freni our class has been studying about various occupations
for this past nine weeks several of us are interested in sales
occupations and would like to know more &bout the field we feel
sure that you as the successful owner of one of our largest depart-
ment stores would be able to answer many of our questions will it
be possible for you to speak to our class on Monday may 15 between
the hours of 9:00 and 11:00 am we shall greatly appreciate hearing
from you regarding this invitation sincerely yours sandra brown
class president.
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V, The words and phrases in the left-hand column are significant in

connection wAth a word in the right-hand column. Match them by
placing the figure preceding the item in the left-hand column in
the brackets at the right of the matching item. Score - 1 point
for each correct answer.

1. Automation a.

2. PBX
b.

3. Clerical
c.

4. Homonyms

5. Switchboard d.

6. Communication
e.

7. Synonyms

8. Aptitude f.

9. Mechanic
g.

10. Autobiography

h.

i.

j.

Transferring thoughts of
information

Ability or quickness to learn ( )

Words that sound alike but are
spelled differently ( )

An apparatus fitted with plugs
that controls electric currents

Information about an individual
written by the person himself

Abbreviation for private branch
exchange ( )

A skilled worker who understands
the use and construction. of
machines

The operation of machines by
other machines rather than by
human hands )

Words that have the same or
almost the same meaning ( )

Pertaining to a clerk, writer,
or copyist ( )
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ANSWER KEY TO QUINMESTER POST TEST

Communication Skills

I. 1. Are 11. To
2. Doesn't 12. You're
3. Seen 13. Don't
4. Done 14. Did

5. Were 15. Anything
6. It's 16. Smartest
7. They're 17. Smoothly
8. Is 18. Any
9. Saw 19. Came

10. Was 20. Sitting

II. 1. Actress 11. File clerk
2. Artist. 12. Florist
3. Banker 13. Jeweler
4. Beautician 14. Mechanic
5. Bricklayer 15. Model
6. Carpenter 16. Plumber
7. Cook 17. Printer
8. Dancer lo. Repairman
9. Dentist 19. Salesman

10. Engraver 20. Typist

III. 1. I 6. I

2. I 7. I

3. C 8. C
4. c 9. I

5. I 10. I

IV. See Business Letters

V. a. 6 f. 2

b. 8 g. 9
c. 4 h. 1
d. 5 I. 7
e. 10 J. 3

-39-
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PREFACE

This third quinmester course outline has been designed basically to

provide students, enrolled in the senior high Work Experience Program, the

opportunity to receive practical learning experience in exercising sound

principles associated with successful money management as they plan the best

use of their personal income.

The students enrolled in the program should be in tenth grade, however,

a program may include ninth grade students if the school is organized on a

ninth through twelfth grade basis. The students should be at least fourteen

years of age, and selected in terms of basic individual needs, including over-

age in grade or the need to obtain part-time employment in order to remain: in

school on a full-time basis.

The quinmester is divided into five blocks, and covers a total of forty-

five classroom hours. The material covered by the students in this course

should enable them to become better informed individuals regarding their role

as consumers and contributors to our American economy; enable them to become

more competent in handling their finances; develop social maturity as well as

the kinds of attitudes and knowledge that will better prepare them for their

future adult responsibilities, and make them more productive citizens in our

society.

The material contained in this course can be presented in a variety of

ways including lea Lures, role-playing, audio-visual aids, field trips, class-

room discussions, and student presentations based on independent study

assignments. The bibliography included in this outline lists the reference

material that may be used in teaching the course. A post-test is also

included as a means of evaluation.



This outline was developed through the cooperative efforts of the

instructional and supervisory personnel, the Quinmester Advisory Committee,

and the Vocational Teacher Education Service of the Dade County Public Schools,

Division of the Vocational, Technical, and Adult Education, and 7>een

approved by the Dade County Vocational Curriculum Committee.
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GOALS

The Work Experience student must be able to demonstrate:

1. An awareness of the characteristics of our economic system and knowledge
regarding his role as an investor in 0,1r American way of life.

2. The ability to make wise decisions in determining how to manage his
personal finances.

3. The importance of knowing the function that credit serves and its
implications on individual standards of living.

4. An awareness, and an understanding, of the principle of insurance and
the purpose it serves.
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SPECIFIC BLOCK OBJECTIVES

BLOCK I - WHAT MAKES US TICK

The student must be able to:

1. State in writing and orally at least ten features of the American
economic systc-

2. List in writ _LIg purposes of our economic system.
3. Explain ora.'17 n' ..11 writing the relationship between the consumer

and our econowlc system.
4. Discuss some of the difficulties of being a wise consualer.

BLOCK II - INCOME AND SPENDING

The student must be able te:

1. Prepare a personal budget.
2. Discuss and list in writing at least ten functions of banks.
3. Describe the five types of financial institutions.
4. Critically analyze at least two forms of advertisements that may

affect consumer buying.
5. State orally and in writing the different kinds of contracts, and

demonstrate an example of each form.
6. Prepare a written contract containing the five essentials of the

legal instrument.

BLOCK III - CREDIT COST MONEY

The student must be able to:

1. State the difference between the major credit plans.
2. List at least four advantages and four disadvantages of using credit.
3. Explain the five types of credit plans used most often by consumers.
4. Calculate interest involved in obtaining credit.

BLOCK IV - BUYING INSURANCE

The student must be able to:

1. Explain orally and in writing the difference between the four types
of insurance.

2. Exhibit the ability to use common insurance terms through conversation
and in writing.

3. Analyze and list in writing at least five factors related to insurance
cost.



Course Outline

WORK EXPERIENCE PROGRAM - 8769
(Getting Your Money's Worth)

Department 48 - Course 8769.08

BLOCK I - WHAT MAKES US TICK

A. Our Economic System
1. Features

a. Free Enterprise
b. Production
c. Comp,"tion

zation
EmpA

f. Capital
g. Consumer demand
h. Business
i. Industry
j. Governmental Influence
k. Distribution
1. Fluctuation in Business Activity

(1) Depression
(2) Inflation
(3) Prosperity

2. Purposes
a. Satisfies needs and wants
b. Raises standard of living
c. Creates market for goods
d. Provides employment
e. Develops products
f. Provides tools and equipment
g. Contributes to governmental cost
h. Supplies services
i. Provides income

B. The Role You Play
1. Working
2. Purchasing
3, Crediting
4. Producing
5. Saving
6. Investing
7. Influencing production
8. Consuming goods

C. Problems of the Consumer
1. Complex market
2. Greater selectivity
3. Changing pattern of living
4. Changing economy
5. Insufficient income
6. Inadequate buying skills
7. Method of purchasing
8. Buying inpulsively
9. Fraud



D. Fe:Lors Influencing Consumer Choice
1, Values
2. Customs
3. Traditions
4, Fashion
5. Advertising
6. Impression

BLOCK II - INCOME AND SPENDING

A. Setting Your Sites
1. Personal Finances

a. Establinhing goals
(1) Weeds
(2) Wants
(3) Income

b. Planning a budget
(1) Personal
(2) Household

2. Banks Work for You
a. Classification

(1) Savings and Loans
(2) Commercial
(3) Trust Companies
(4) Investment
(5) Federal Reserve

b. Services Performed
(1) Checking accounts
(2) Savings accounts
(3) Loans
(4) Advice
(5) Protection for valuables
(6) Trust
(7) Charge accounts
(8) Managing money and property
(9) Investments

(10) Financial statements
(11) Checks
(12) Money orders
(13) Drafts
(14) Government bonds
(15) Exchange currency

B. What You See Is Not Always What You Get
1. Buying Wisely

a. Budgeting
b. Planning
c. Selecting quality
d. Using time element
e. Researching

2. Sources of Information
a. Labels
b. Trade Associations
c. Consumer Testing Organizations

-2 -



2.

d. Better Business Bureau
e. Magazines
f. Newspapers
g. Major firms
h. Specialists

3. Consumer Protective Organizations
a. Food and Drug Administration
b. Federal Trade Commission
c. Department of Agriculture
d. Post Office Department
e. Securities and Exchange Commission
f, Better Business Bureau
g. Federal National Bureau of Standards
h. Private firms

(1) Consumer Research, Incorporated
(2) Consumers Union of the United States
(3) Underwriter's Laboratories

4. Contracts
a. Classification

(1) Verbal
(2) Written
(3) Implied

b. Elements
(1) Mutual assent
(2) Competent parties
(3) Legal agreement
(4) Consideration
(5) Legal form

BLOCK III - CREDIT COSTS MONEY

A. Consumer Credit Plans
1. Installment
2. Noninstallment

B. Buying on Credit
1. Advantages

a. Convenience
b. Emergencies
c. Better service
d. Personal benefits
e. Establish credit rating
f. Lack of sufficient cash

2. Disadvantages
a. Being Expensive
b. Having incentive to overspend
c. Decreasing income
d. Increasing cost of merchandise

3. Credit Plans
a. Charge accounts
b. Lay-away
c. Installment
d. Service charge
e. Loans



C, Figuring the Cost of Credit
1. Interest
2. Finance charge
3. Service charge

BLOCK IV - BUYING INSURANCE

A. Purposes
1. Personal security
2. Business activity
3. Economic growth
4. Educational service

B. Types
1. Property

a. Real
b. Personal

2. Life
a. Straight-life
b. Term
c. Limited payment life
d. Endowment
e. Annuity
f. Industrial
g. Group

3. Liability
a. Bodity-injury
b. Property damage

4. Health
a. Hospital
b. Surgical
c. General medical
d. Major medical
e. Loss of income

C. Cost Factors
1. Risks involved
2. Age of applicant
3. Method of purchasing
4. Firm's operating costs
5. Earnings received from investments of firm
6. Benefits provided

BLOCK V - QUIN EVALUATION



BIBLIOGRAPEY
(Getting Your Money's Worth - 8769.08)

Basic References:

1. Crabbe, Ernest H.and Others. General Business for Economic
Understanding. 9th ed. Chicago: South-Western Publi'lhinr

Company, 1966. Pp. 630.

2. Price, Ray G., and Others. General Business for Everyday
Living. 3rd ed. New Ycrk: McGrawllill Book Company,
1966. Pp. 500.

3. Wilhelm, Fred 77., and Others. Consumer Economics. 3rd ed.

New York: McGraw-Hill Bc,ok Company, 1966. Pp. 495.

4. Wilson, W. Haron, and Eyster, Elvin S. Consumer Economic
Problems. 7th ed. Chicago: South-Western Publishing
Company, 1966. Pp. 650.
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7. Andrews, Margaret E. You Pay for It. New York: McGraw-Hill
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Consumer Credit. Chicago: Follett Educational Corporation,
1968. Pp. 46.

10. Clarion House. Containers: How to Compare the Prices of
Their Contents. Chicago: Follett Publishing Company,
1968. Pp. 32.
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14. Olson, Milton C., and McNelly, A. E. Business and Consumer
Arithmetic. Englewod Cliffs: Prentice-Hall, Incorporated,
1969. Pp. 192.

15. Phelps, Cly, Willia Using_ Installment Credit. Baltimore:
Commercial Credit Company, 1955. Pp. 80.

16. Price, Ray G., and Others. General Business for Everyday
Living. 3rd ed. New York: McGraw-Hill Book Company,
1966. Pp. 126.

17. Rosenberg, R. Robert. Business Math. New York: McGraw-
Hill Book Company, 1968. Pp. 124.

18, Turner, Richard, The Money You Spend. Chicago: Follett
Publishing Company, 1962. Pp. 48.

Manufacturers Catalogs and Booklets:

19. Consumer, Beware; Washington: AFL-CIO Department of
Publication, 1966.

20. Date with Your Future, A. New York: Institute of Life
Insurance, 1968,

21. Discussion of Family Money, How Budgets Work and What They Do, A.
New York: Women's Division, Institute of Life Insurance,
1966.

22. Family, Guide to Property and Liability Insurance A. New York:
Educational Division of the Insurance Information Institute,
1967.

23. Guide to Federal Consumer Services, A. Washington: Superinten-
dent of Documents, 1967.

24. You and Your Bank. Knoxville: Tennessee Agricultural Extension
Service, 1968.

Magazines and/or Periodicals:

25. Changing Times. Washington: Kiplinger Washington Editors, Inc,
Monthly.

26. Consumer Bulletin. Washington, N. J.: Consumers' Research.
Monthly.

27. Consumer Reports. Mount Vernon: Consumers Union of U. S.,
Inc. Monthly.

28. Good Housekeeping. New York: Hearst Corp. Monthly.
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29. Ladie: .7urnal. New York: Downe Publishing Company.
Monthly.

30. Life. Chicago: Time, Incorporated. Weeklv

31. Look. Des Moines: Cowles Communication, Incorporated.
Bi-monthly.

32. McCall. Dayton: McCall Publishing Company. Monthly

33. Seventeen. New York: Triangle Publication, Incorporated.
Monthly.

Audio-Visual Aids:

Films:

34. Adding Money to the Model. 16 mm. 29 min. B/W. Sound.
Dade County, 1-31259.

35. And Then Come Market Price. 16 tam. 29 B/W. Sound.
Dade County, 1-31266.

36. Backdrop for Public Policy. 16 mm. 29 B/W. Sound.
Dade County, 1-31288.

37. Banks and Credit. 16 mm. 10 min. B/W. Sound. Dade
County, 1-00398.

38. Banks for Bankers: The Federal Reserve System. 16 mm.
B/W. Sound. Dade County, 1-31281.

39. BuildinitAn Income and Employment Model, Pt. 1. 16 ram.
29 mm. B/W. Sound. Dade County, 1-31269.

40. Buildiha,An Income and Employment model,_Pt. 2. 16 mm.
29 mm. B/W. Sound. Dade County, 1-31270.

41. Businesses of America, The. 16 mm. 29 mm. B/W. Sound.
Dade County, 1-31253.

42. Capitalism. 16 mm. 10 mm. B/W. Sound. Dade County,
1-00391.

43. Case of Few Firms, The. Pt. 1 (No. 77). 16 mm. 29 mm.
B/W, Sound. Dade County, 1-31282.

44. CaseofFeFirr'hePt.2.0.78). 16 mm. 29 mm.
B/W. Sound. Dade County, 1-31283.

45. Case of One Firm, The (No. 79). 16 mm. 29 mm. B/W.
Sound. .Dade County, 1-31236.

46. Casualty Insurance. 16 mm. 20 mm. B/W. Sound. Dade
County, 1-1-0251.
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47. Competition in Business. 16 mm. 14 min. B/W. Sound.
Dade County, 1-10213.

48. Consumers' Side The: Demand Pt. 1 (No. 61). 16 mm.
29 min. B/W. Sound. Dade County, 1-31256.

49. Consumers' Side, The: Demand, Pt. 2 (No. 62). 16 mm. 29 min.
B/W. Sound. Dade County, 1-31256.

50. Credits and Loans. 16 mm. 20 min. B/W. Sound. Dade County,
1-10196.

51. Economics, Politics, and the Money Supply., 16 mm. 29 min.
B/W. Sound. Dade County, 1-31263.

52. Federal Budget: The: The Inflow (No. 116). 16 mm. 29 min.
B/W. Sound. Dade County, 1-31277.

53. Federal Reserve Bank and You. 16 mm. 30 min. B/W. Sound.
Dade County, 1-31161.

54. Federal Reserve System. 16 mm. 20 min. B/W. Sound. Dade
County, 1-10183.

55. How Banks Serve. 16 mm. 11 mm. Color. Sound. Dade County, 1-00394.

56. How Important Is Money? 16 mm. 29 min. B/W. Sound. Dade
County, 1-31217.

57. Haw Money Expands and Contracts. 16 mm. 29 min. B/W. Sound
Dade County, 1-31230.

58. Inflation. 16 =6 22 min. B/W. Sound. Dade County, 1-10190.

59. Installment Buying. 16 mm. 10 min. B/W. Sound. Dade
County, 1-04054.

60. Introdt.eing Factor Markets. 16 mm. 29 min. B/W. Sound.
Dade County, 1-31251.

61. Introducing the Price System. 16 mm. 29 min. B/W. Sound.
Dade County, 1-31252.

62. Levels of Business Activity, The: Knowns and Unknowns, Pt. 1

16 mm. 29 min. B/W. Sound. Dade County, 1- 3127.9.

63. Levels of Business Activity, The: Knowns and Unknowns, Pt. 2
16 mm. 29 min. B/W. Sound. Dade County, 1-31280.

64. Money and the "Fed', Pt. 1. 16 mm. 29 min. B/W. Sound.
Dade County, 1-31265.



75. Money In The Bank - And Out. 16 urn. 15 min. Color. Sound.

Dade County, 1-10185.

66. Money On The Move. 16 tom. 28 min. Color. Sound. Dade

County, 1-31173.

67. Money Talks. 16 mm. 11 min. B/W. Sound. Dade County, 1-00397.

68. Most For Your Money, The. 16 mm. 14 min. B/W. Sound. Dade

County, 1-10216.

69. Old Age and Family Security. 16 mm. 10 min, B/W. Sound.

Dade County, 1-00489.

70. Patterns in Income Distribution. 16 mm. 29 min. B/W. Sound.

Dade County, 1-31250.

71. Pay To The Order Of. 16 Dam. 12 min. B/W. Sound. Dade

County, 1-00404.

72. Percents for Taxes and Loans. 16 mm. 28 min. B/W. Sound.

Dade County, 1-30182.

73. Percent In Everyday Life. 16 mm. 10 min. B/W. Sound.

Dade County, 1-01465.

74. Personal Financial Planning. 16 mm. 12 min. Color. Sound.

Dade County, 1-10217.

75. Story of Money. 16 mm. 16 min. Color. Sound. Dade County,

1-10188.

76. Story of Our Money System. 16 mm. 11 min. Color. Sound.

Dade County, 1-00401.

77. Understanding the Dollar. 16 um. 10 min. B/W. Sound.

Dade County, 1-00399.

78. Uting Bank Credit. 16 mm. 8 min. B /W. Sound. Dade County,

1-00396.

79. What Is A Contract? 16 mm. 10 min. 3/W. Sound. Dade

County, 1-00451.

80. What Is Money? 16 mm. 10 min. B/W. Sound. Dade County, 1-00400.

81. What Money Is And Is Not. 16 mm. 29 min. B/W. Sound.

Dade County, 1-31232.

82. What We Have. 16 mm. 15 min. B/W. Sound. Dade County, 1-10175.

83. When Output Was Low: The 1930's. 16 mm. 29 min. B/W. Sound.

Dade County, 1-31248.
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84. When Prices Were High: The 1950's. 16 mm. 29 min. B/W.

85.

Sound, Dade County, 1-31249.

Wise Use of Credit. 16 mm. 12 min. Color. Sound. Dade

County, 1-10199.

86. Work of the Stock Exchange. 16 mm. 15 min. B/W. Sound.
Dade County, 1-10194.

87. World of Economics. 16 mm. 29 min. B/W. Sound. Dade
County, 1-31254.

88. Your Earning Power. 16 mm. 11 min. B/W. Sound. Dade
County, 1-00582.

89. Your Thrift Habits. 16 mm. 11 min. B/W. Sound. Dade
County, 1-00441.

Filmstrips and/or Slides:

90. Basic Economics. Color. Educational Record Sales.

91. Economics For Our Times Series. 40 Frames. Color. McGraw-
Hill Publishing Company.

92. Fundamentals of Economics. Color. Eye Gate.

93. Managing Your Money. Coin Educational Record Sales.

94. Our Economic System. Color. Educational Record Sales.

95. The World of Economic Series. 35 Frames. Color McGraw-Hill
Publishing Company.
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QUIN EVALUATION

I. TRUE -FALSE QUESTIONS

DIRECTIONS: Each of the following statements is either true or false.
If the statement is true, draw a circle around the letter T following
it; if the statement is false, draw a circle around the F. If a
statement is false in part, it is entirely falsc.. Score - 2 points
for each correct answer.

1. The purpose of production is to satisfy human wants.

2. Most businessmen sell their goods and services on a
cash-and-carry plan.

3. Our government permits a businessman to operate his
business without regulations of any kind.

4. A check is a form of receipt for money deposi, d in
a bank.

5. Costs that are necessary and difficult to change are
called fixed expenses.

6. Spending without thought or plan is called impulse
buying.

7. A system in which the government makes the economic
decisions for the people is called'a free enterprise
system.

8. Banks earn most of their money by charging rent
on safe-deposit boxes.

9. A Federal Reserve bank handle checking accounts for
individuals.

10. The Federal Deposit Insurance Corporation guarantees
deposits in insured banks up to $15,000 for each
depositor.

11. A person usually has a chance to spend all that he
earns.

12. As income increases, the amount for all types of
spending also increases.

13. The consumer can usually expect uniform quality among
goods of the same brand name even if the goods are
purchased in different stores.

14. One way for the consumer to avoid costly buying
mistakes is to do more impulse buying.

15. Different people place different values on things.

-19-
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II. MATCHING

DIRECTIONS: Read the word or phrase in Column A. Find the
definition in Column B that best defines or describes the
word or phrase in Column A. Write the alphabet for the definition
or phrase on the line in front of the word under Column A.
Score - 2 points for each correct identification.

COLUMN A

1. capital A.

2. standard of living B.

C.

3. credit
D.

4. specialization

5. consumer E.

6. Medicare F.

G.

7. liability insurance H.

I.

8. prosperity J.

9. inflation
K.

10. depression

11. free enterprise L.

12. budget
M.

13. term insurance
N.

14. interest

. 15. competition 0.

P.

16. endowment
Q.

17. goodwill

18. beneficiary R.

19. contract S.

20. fraud

T.

-20-
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COLUMN B

The amount paid for the
use of money.
A slump in business activity.
An act of deceiving or
misrepresenting.
A system in which individuals
and businesses make their own
economic decisions.
Rivalry between two or more
businesses
Insurance with cash value.
A legal agreement
A general increase in prices.
Insurance with no cash value.
A reputation for good business
practices built up by a
business.
A means of obtaining something
of value in exchange for a
promise to pay at a future date.
A way of dividing production
so that each worker performs
only one job.
The way a family or the people
of a nation live.
A plan that offers hospital
and regular medical insurance
for people sixty-five or older.
A plan for spending and saving.
A period when business acitivity
is rising.
A person who receives money or
property through an insurance
policy or a will.
Anyone who buys or uses the
goods and services of business.
Insurance against loss, because
of one's responsibility for
injury to others or for damage
to property.
All equipment and man-made
facilities used by businesses
to produce goods and services.



III. ESSAY

DIRECTIONS: Read each statement below very carefully, and answer
each one in the space provided below the statement. You are expected
to answer each statement with the required number of responses.
Score - 1 point for each correct answer. Total =

1. List ten characteristics of our American economic system.
a. f.

b. g.

c. h.

d. i.

e. j.

2. Explain five purposes of our economic structure.
a.

b.

C.
d.

e.

3. Name five ways in which you, as a consumer, influence our
economic system.
a.

b.

c.

d.

e.

4. List four problems faced by a consumer in determining how to
buy goods and services.
a.

b

c.

d.

5. Name ten ways in which banks serve.
a. f.

b. g.

c. h.

d. i.

e. j.

6. State four advantages of using credit to purchase goods and
services.
a.

b.

c.

d.
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III. ESSAY

7. Name four disadvantages of using credit.
a.

b.

c.

d.

8. List the five essentials of a contract.
a.

b.

c.

d.

e,

9. Name three factors related to insurance cost.
a.

b.
c.

-22-
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IV. COhr,,

4. James Stull, a tenth grade student, estimates that for the
current year he will have an income of $460 from part-time
jobs and from allowances. Based on the information shown
in the pie chart, show how James's total income might be
spent during the year.

School lunches

Sports

Dates

Snacks

Movies, records

Clothing

Savings

School supplies

Reading

Cars, gas

Hobbies

Grooming

All others

Total



ANSWER KEY FOR QUIN EVALEA- ION

TRUE-FALSE

1. T 6. T

2. F 7. F

3. F 8. F

4. F 9. F

5. T 10. T

II. MATCHING

1. T 6. N

2. M 7. S

3. K 8. P

4. L 9. H
5. R 10. B

III. ESSAY (Answers may vary)

1. a. Free enterprise
b. Production
c. Competition
d. Specialization
e. Employment

2. a. Satisfying needs and wants
b. Raises standard of living
c. Creates a market for goods
d. Contributes to governmental cost
e. Provides income

3. a. Saving
b. Investing
c. Crediting
d. Working
e. Purchasing

4. a. Complex market
b. Greater selectivity
c. Inadequate buying skills
d. Fraud
e. Changing economy

5. a. Loans
b. Savings
c. Checking accounts
d. Advice
e. Protection for valuables

-24-
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11. F 16. F

12. T 17. T

13. T 18. F

14. F 19. T

15. T 20. F

11. D 16. F

12. 0 17. J

13. I 18. Q
14. A 19. G

15. E

f.

g.

Capital
Distribution

20. C

h. Fluctuation
activity

in business

i.

j.

Governmental
Industry

influence

f. Drafts
g. Exchange currency
h. Government
i. Investments
j. Trust



ANSWER KEY FOR QU/N EVALUATION

6. a. Convenience
b. Emergencies
c. Establish credit rating
d. Better service

7. a. Expensive
b. Incentive to overspend
c. Decreases income
d. Increases cost of goods

8. a. Mutual assent
b. Competent parties
c. Legal agreement
d. Consideration
e. Legal form

9. Risks
Applicant's age
Benefits provided

IV. COMPUTATIONS:

1. Interest = $15.00
Total due at maturity is $315.00

2. 18

3. $5.75

4. School lunches = $105.80
Sports 50.60
Dates = 46.00
Snacks 41.40
Movies, records = 41.40
Clothing 32.20
Savings = 32.20
School supplies = 27.60
Reading 23.00
Car, gas = 18.40
Hobbies = 13.80
Grooming = 9.20
All others = 18.40
Total = $460.00
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8769
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You and Your
Occupation -

$ 8769.07 General Related
County Dept. County Course Course Title
Number Number

This course will serve to acquaint students with the various career
and occupational opportunities available to them, as well as the
requirements necessary for becoming desirable employees.

Indicators of success: Applicants must show a need which might be
served by admission to the Work Experience Program.
Clock hours: 45
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PREFACE

The course is designed to orient students to the variety of

career opportunities available to them on a part-time basis, the duties

and responsibilities involved in various occupations, and the quali-

fications necessary for employment in their selected career.

The students in the program should be in tenth grade; however,

those schools organized on the basis of grades nine through twelve

would include ninth grade students in the program. The students should

be at least fourteen years of age and S.,ould be selected in terms of

certain matural deprivations or other basic needs, including over-age

in grade, or the need to find part-time employment in order to remain

in school on a full time basis.

This second quinmester course is organized in four blocks, and

covers a period of forty-five classroom hours. The instruction received

by the students should aid them in developing desirable attitudes and

opinions regarding occupational opportunities, as well as increase their

skills and abilities in making critical analysis and judgements regarding

the world of work. Because of their exposure to the material covered

in this course, the students should also become more mature thinking

individuals as they evaluate themselves realistically and establish

goals that will aid them in preparing for future gainful employment,

thereby making them more productive citizens of our society. Coverage

of the material should also aid in ensuring success in students' areas

of employment.

The nature of the course offers an excellent opportunity for the

teacher-coordinator to employ a variety of techniques in presenting
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the material. Students can be encouraged to engage in a great deal

of independent study in gathering data related to class assignments.

The materials may also be presented through lectures, student parti-

cipation in class discussions, audio-visual aids, demonstrations, and

field trips to various business and industrial centers for first-hand

observations.

The bibliography included in this outline lists the reference

materials that may be utilized in teaching the course. A post-quin

test is also included in the appendix to serve as a means of evaluating

the students' understanding of the material presented.

This outline was developed through the cooperative efforts of the

instructional and supervisory personnel, the Quinmester Advisory

Committee, and the Vocational Teacher Education Service of the Dade

County Public Schools, Division of the Vocational, Technical, and

Adult Education, and has been approved by the Dade County Vocational

Curriculum Committee.
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GOALS

The Senior High Work Experience student must be able to demonstrate:

1. An awareness of the prerequisites needed for entry into the
world of work.

2. The ability to investigate occupational possibilities related
to interests, capabilities, and expectations.

3. Skill and accuracy in compiling data regarding careers and
career

iv



SPECIFIC BLOCK OBJECTIVES

BLOCK I - EMPLOYMENT READINESS

The student must be able to:

1. Evaluate himself in determining occupational goals.
2. Demonstrate an awareness of his abilities and limitations

in selecting an occupation.
3. Display evidence of character, personality, and social

traits related to job success.
4. Demonstrate skill in communicating ideas orally, and in

writing.
5. Perform basic computational problems.

BLOCK II - SURVEYING THE WORLD OF WORK

The student must be able to:

1. Gather data regarding job availability in community.
2. List three occupations for which he could qualify.
3. State orally, and in writing, ten factors that should be

considered in selecting an occupation.
4. Discuss five things that an employee can expect from his

employer.
5. State orally, and in writing, a plan for making advance-

ments on the job.
6. Demonstrate the proper procedure for leaving a job.

BLOCK III - OCCUPATIONAL AND CAREER INVESTIGATION

The student must be able to:

1. Establish realistic goals based on present needs and career
objectives.

2. Demonstrate skill and competency in compiling and communi-
cating information related to occupational choice.

3. Make a comparison of major occupations.
4. Exhibit an understanding of the duties and responsibilities

associated with various occupations.
5. Redefine occupational goals, if necessary, in terms of

research on occupational outlook.



Course Outline

WORK-EXPERIENCE PROGRAM - 8769
You and Your Ocelipation-

Department 48 - Course 8769.07

I. EMPLOYMENT READINESS

A. Personal Assessment
1. Interests
2. Skills
3. Aptitude
4. Experience
5. Attitudes
6. Hobbies
7. Health
8. Education
9. Needs

10. Goals
11. Appearance
12. Other strengths or weaknesses

B. Factors for Success
1. Pleasing personality
2. Positive attitudes
3. Good grooming habits
4. Initiative
5. Honesty
6. Productivity
7. Dependability
8. Self-confidence
9. Punctuality

10. Enthusiasm
11. Ability to get along with others
12. Efficiency

C. Building Skills for Job Success
1. Communication
2. Mathematical

II. SURVEYING THE WORLD OF WORK

A. Job Opportunities in the Community
1. Location
2. Work involved
3. Transportation
4. Training required
5. Stability of occupation

B. Job Requirements
1. Duties and responsibilities
2. Level of entry
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B. Job Requirements (Contd.)

3. Hours
4. Education

C. Benefits to Look for
1. Salary
2. Fringe
3. Opportunity for advancement
4. Job security
5. Working conditions

D. Standards of the Job
1. Attire
2. Release time
3. Signing in and out
4. Attendance
5. Punctuality
6. Smoking regulations

E. What to Expect from an Employer
1. Training
2. Reasonable rate of pay
3. Safe working conditions
4. Explanation of duties, policies and regulations
5. Evaluation of work
6. Discipline
7. Consideration
8. Change of duties
9. Introduction to other employees
10. Honesty
11. Partial payment of Social Security Tax

F. Your Progress on the Job
1. Initiative
2. Cooperation
3. Additional training
4. Seniority
5. Productivity
6. Reliability
7. Leadership ability
8. Thoroughness
9. Improvability

10. Adaptability
11. Maturity

G. Terminating the Job
1. Consult teacher-coordinator
2. Consult employer
3. Give ample notice
4. Self-evaluation

III. OCCUPATIONAL AND CAREER INVESTIGATION

A. Finding Your Job
1. Immediate needs



2. Career objectives.

B. Learning About Occupations
1. Writing a job description
2. Conducting interviews
3. Writing for career information
4. Observing workers on the job
5. Securing part-time employment

C. Where People Work
1. Major occupational groups

a. Professional and Technical
b. Clerical
c. Sales
d. Agriculture
e. Managers
f. Craftsmen
g. Operatives
h. Service
i. Laborers

2. Nature of the occupations
a. Occupational monographs
b. Trends
c. Employment outlook
d. Educational implications

IV. QUINMESTER POST TEST



BIBLIOGRAPHY
(SHWP - YOU AND YOUR OCCUPATION)

Basic References:

1. Turner-Livingston Reading Series. 1st ed. Chicago: Follett

Publishing Co., 1962.
The Money You Spend
The Town You Live In
The Jobs You Get
The Person You Are
The Friends You Make
The Family You Belong To
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Booklets:
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Commission.
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31. Job Guidance for Young People. Washington, D. C.: U. S. Bureau
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1-00909.

2. Adults in a Hurry. 16 mm. 25 min. Color. Sound. Detroit:

Jam Handy Corp.

3. Aptitudes and Occupations. 16 nn. 13 min. B/W. Sound. Chicago:
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County, 1-10315.

26. Finding the Right Job. 16 mm. 11 min. B/W. S...und. Dade County,
1-0057 .

27. 2stins_.:Lt. 16 ten. 16 min. B/1. Sound. Dade County, 1-10320.
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4. Choosing Your Career. Pleasantville, New York: Guidance Associates.

5. Developing Social Maturity. New York: McGraw-Hill Book Company.
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of the Month.

15. Occupational Education Series. Jamaica, New York: Eye-Gate

House Inc.

16. Road to Nowhere. Pleasantville, New York: Guidance Associates.

17. Smoking Problem, The. Chicago: Society for Visual Education, Inc.

18. Speaking and Writing. Jamaica, New York: Eye-Gate House Inc.
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QUINMESTER POST MST

True- ,False Test Items

Each of the following statements is either true or false. If
the statement is true, draw a circle around the letter T following
it; if the statement is false, draw a circle around the F. If a
statement is false, in part, it is entirely false. Score - 2 points
for each correct answer.

1. Personality is the sum total of every quality you have. T F

2. The largest increases in employment are taking place in
the occupations that require the least education and
training. F

3. Going to college is the only way to continue one':-
education. T F

4. The most important factor in job success is attitude. T F

5. A person who works for another is called an employer. T F

6. A skilled employee who has responsibility for scheduling
the work of others is known as a supervisor. T F

7. People generally do best those things that they enjoy
doing. T F

8. In most occupations today, being able to communicate
is a key requirement. T F

9. High school graduates on the average earn about the
same as college graduates. T F

10. The best way to decide on the occupation you prefer is
to have the coordinator select what is best for you. T F

11. The impression that one makes upon others is based largely
on appearance, voice, and behavior. T F

12. Special interests and abilities cannot be revealed by
aptitude tests. T F

13. An aptitude is your natural ability to do something. T F

14. A skill is an accomplishment. T F

15. Ads in the Help Wanted section of a newspaper never have
any abbreviations in them. T F



6. Autorztion 1.as changed many jobs, eliminated others, and
created many new occupations.

17. The ability to get things done without being urged by
others is called initiative. T F

18. At the beginning of the century, more than one-half
of all the jobs were in the laboring area. T F

19. Sick pay is a fringe benefit. T F

20. Strength is the main factor in most unskilled occupations. T F



QUINMESTER POST TEST

Completion

You are to fill in the blank or blanks with the wnrd or words
that make the statement correct. Score - 1 point for each correct
answer.

1. The nine major occupational groups are

, and

2. A brief description of an individual's education, experience, and
other information --used in seeking employment is called a

3. Working with others in a cooperative manner is known as

4. A fund that your employer pays a portion of is called

5. A detailed study of an occupation is known as a

6. A major type of occupation found in Miami is that of

7. Ten factors that should be considered in selecting an occupation

are

and

-18.
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QUIPSTER POST TEST

Essay

Read each statement below very carefully, and answer each one
in the space provided below the statement. You are expected to
answer each statement in its entirety in order to receive credit.
Score - 2 points for each complete answer.

1. List five things that an employee can expect from his employer.

a. d.

b. e.

c.

2. List in order of your choice the occupation at which ye nope to
be corking ten years from now.

a.

b.

c.

3. State three occupations in which you now feel qualified.

a.

b.

c.

4. State three qualities of your personality you think are best.

a.

b.

c.

5. What are three qualities of your personality you tnink are the
worst?

a.

b.

c,

-19-
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Essay (Contd.)

6. Li-t three ways by which you plan to improve yourself to become
better qualified to reach your goals listed in Question 1.

a.

b.

c.

7. Based on the information that you have gathered regarding your
choice of occupation in which you are currently most interested,
complete the form below by supplying the necessary information.

Title of my occupation

Nature of the :

Duties to be performed:

Related duties:

Qualifications:

Method of entry:

Earnings:

Working conditions:

Opportunity for advancement:

Fringe benefits:

Advantages and disadvantages:

Outlook for this occupation:



QUINMESTER POST TEST

The chart below is to be used in answering the questions regarding
employment opportunities in the "10s. In Column I are seven incomplete
statements relating to the chart. Complete each of the statements by
writing in Column 3 the letter of the appropriate choice in Column 2.

HOW EMPLOYISNT OPPORTUNITiES
LOOKED LN 1970

OCCUPATIONAL GROUP AVERAGE YEARS
SCHOL

COMPLETED _
1959

-77aF2:77 ';I'M,?_,OYMENT

1960-1970

-20 -10 0 10 20 10 40 50

Professional and Technical (16.2 yrs.)

Proprietors and Managers (12.4 yrs.)

Clerical and Sales Workers (12.5 yrs.)

Skilled Workers (11.0 yrs.)

Service Workers (9.9 yrs.)

Semi-skilled Workers (q.7 yrs.)

Unskilled Workers (8.6 yrs.) No change

Farmers and Farm Workers (8.6 yrs.)

Source: U. S. Dept. of Labor, Manpower: Challenge of the 1960;s

COLUMN I COLUMN 2 COLUMN

1, The number of unskilled workers
is expected to

a. increase
b. decrease
c. show no change

2. The number of professional and a. 10°Z

technical workers is expected to b. 20%
increase by about c. 30%

cia



QLTDMESTEE POST TEST (Cc

COLUMN 1

3. The group of clerical and sales
workers will incre4s r7.0, about...

COLD '

4. The number of skilled workers
will increase (7) than the
number of semi-skilled workers.

a. more
b. less

5. The worker group that will show
an actual decrease in the
number employed is

a.

b.

c.

d.

service workers
unskilled workers
managers
farmers and farm
workers

6. On the average, the group that
completes the most years of
school is

a.

b.

c.

professional and
technical workers
proprietors and
managers
clerical and sales
workers
service workers

7. Proprietors and managers ?lave
(7) years of schooling on the
average than clerical and sales
workers

a. more
b. fewer

- 22.
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Wc7NMESTER POST TEST

Computations

:Delve each problem below. 100% accuracy is expected. score iU
,,,,ints for each correct answer. Show all calculations on your test

1.1)

Add:

$1.29

(2)

Subtract:
(3)

Multiply:
(4-)

Multiply:

36 $13.47 5,280 $139.50
7.88 - 3.148 x 487 x 20
3.63
4.27

60

(7)

(5) (6) Add:
Divide: Divide: i 11

-1 16

11.38 144 1,285,7767 ,
1 ..4

32

2
4

8. Find 4% of $20.00.

9. Find the cost of t pound of butter, if a pound cost $ .75.

10. Homer Greene will work for 50 years, Each year he will earn $6,000,
Find his lifetime earnings.



Qj..1..VLESTER POST ZEST

Ldstad below are some types of occupations. Place the major
c,ccupationria group titles in the blank spaces, and under each headinr

2.71:-.,t the job that would be classified under that occupation.
Ire,,; n.

JOBS

ACTOR BARBER SERVANT LONGSHOREMAN PARKER
SALES CLERK ELECTRICIAN TEACHER COOK CASHIER POSTKA TER

PARKING LOT ATTENDANT NURSE TELE)HONE OPERATOR WAITRESS

MAJOR OCCUPATIONAL GROUPS

r.P111.- GROUP:
(JOBS).- (JOBS

R.UP: GROUP:
(JOBS) (JOBS)

( JO PZ )

(JOBS)

GROUP:

GROUP:
(JO26)

GROUP:
(JO BS)



FRUE OR FALSE

WorkExperience Program

1. Trae 11. True

2. False 12. False

False 13. True

Trae 14. True

False 15. False

6. True 16. True

. True 17. True

e. True 18. False

9. False 19. True

False 20. True

COMPLETION

1. a. Professional. technical and managerial

b. Clerical and sales

c. Service

d. Farming, fishery, forestry

e. Processing

f. Machine trades

g. Bench work

h. Structural

i. Miscellaneous

2. Personal data sheet

3. Human relations

4. Social Security or Social Security Tax



5. Job descri tion for occupational _monograph, or job analysis,
etc

6. lasuers will vaal

( Answers will vary) Location, salary, transportation involved,
working conditions, training required, stability of Job,
ressonsibilities, hours, fringe benefits, and advancement
opportunities.

8. Goals

ESSAY

1. (Answers will vary) Training, evaluation, reasonable rate
pay4ofialerr1SecuriTaxsafewprking

conditions,

2. (Answers will vary)

3. ,Answers will vary)

4. (Answers will. vary)

5. (Answers will vary)

6. (Answers will vary)

TEST 4

(Answers will vary due to individual research on occupation)

TEST 5

1. show no change

2. ILO%

3. 1..q

4. less

5. farmers and farm workers

6. professional and technical workers

7. less



KEY 10 QUINMESTER POST TEST (Contd.)

1. $20,00

2. $9,99

3. 2.571,360

4. $2.791,80

5. 14_22

6. 8922 1/8

7, 2.19/32

8., $.8p,

9. $ .18 3/4 or $ .12

10. 000,000

MATCHING

1. Professional and Technical: actor, teacher, nurse

2. Clerical: cashier telephone operator

3. Sales: salesclerk

4. Agriculture: farmer

5. Mal:tetmasr

6. Craftsmen: electrician

7. Operatives: parking lot:anAtdant
8. Service: barber, servant, waitress, cook

9. Laborers: longshoreman
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Course Description

A Career Choice for the
8y69 48 8762.05 Individual Student

State Category County Dept. County Course Course Title
Number Number Number

This is the last of five Quinmester Courses of Study for the junior
High School Work-Experience Program. It is designed to involve the
greatest number of students who, because of varied circumstances,
are required to work, and gain same knowledge pertaining to the
World of Work during this summer program. Quinmester V is based
on two, four-week cycles, plus one week for student selection and
evaluation offering the basic concepts of job opportunities, inter-
view procedures, laws and attitudes in relation to the accepted
employment practices.



PREFACE

The offering of this quinmester is made on an optional basis. A

student must be at least 14 years of age and show a definite

the Work - Experience Program. The one standard of admission which can

provide some flexibility for this quinmester is that a student who might

or might not be an anticipated full time Work-Experience student can be

offered the benefits of this summer session.

The limitation of numbers of students to be aided by a single

teacher-coordinator can be increased from the State recommended 15

students, to a maximum of 25.

It would be considered useful to the students and the Work - Experience

Program if exposure to the vocational concepts could be made to as many

students as possible. This could be accomplished by offering Mir blocks

of material for two four-week cycles to a maximum of 25 students per

cycle. The fifth week of this quinmester is to be used by the teacher-

coordinator in the evaluation and selection of those students to be

involved in the program during the second session.

A superficial view of job opportunities, interview procedures, laws

relating to employment and general business responsibilities and attitudes

will be offered during each four-week cycle.

It is further recommended, and in certain cases required, that the

Work - Experience students during this quin will elect to take one of the

many high school vocational offerings. This decision will be made on the

basis of need for exposure to, or desire to be involved a pcssible

job opportunity which requires this additional vocational training.

The selection of all students in the Work-Experience Program is

ultimately made by the teacher-coordinator after personal evaluation



and parental authorization.

The use of lecture, audio-visual aids, texts and resource personnel

are same of the methods to be used in meeting the needs of the Work-

Experience student during Quin V.

This outline was developed through the cooperative efforts of the

instructional and supervisory personnel, the Qginmester Advisory Com-

mittee, and the Vocational Teacher Education Service, and has been approved

by the Dade County Vocational Curriculum Committee.
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Upon completion of this program, the Work-Experience student should be
able to demonstrate:

1. Knowledge of the procedures involved in securing employment.

2. The generally accepted procedures in preparing for a job interview.

3. The need for good health habits and grooming as preparation for
employment.

4. An awareness of the federal, state, and local laws that pertain to
student employment.

5. The duties, responsibilities, and qualifications needed for selected
occupations.

6. The necessary attributes required for good employer-employee relation-
ships, as well as employee-employee relationships.

7. An awareness of the attributes and general job talents needed for
advancement in a chosen field.

8. The need for maintaining harmonious relationships and better under-
standing for one's self and others.

9. The necessity and importance of wise money management.

10. The need and advantages of additional vocational skills and training
for employment and future job success.

iv
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Ite orally he objectives of the course.
uher-.7tanding of why the program exist,

m.eanjng of cooperative education.
r)luss tit'e advantages and disadvantnFes of the Work-:;xpe:-.;,
Pn:,AT,ram.

lemehstrate the ability to complete and have an under-:.;tahin.
of the Cooperative Student Application Form.
Fxplain the rules set forth on the Student Cooperative Agrefew.
Form.

Determine and state orally the parental obligation and invc e-
ment in the program.
Plhibit the ability to differentiate between iistenirw and

1,-tt.nd. his classes re. Marl and punctually.
Perform assigned v.asks, both oral. and written.
xi! -hit and expiain the need . for a Social Security card.
ExNain how to obtain a Social. Security card for the first ime

or if it is lost.

M,OCK LI - PPEPARING FOR EMPLOYMENT

The student must be able to:

I. Explain the various methods used in seeking employment.
2. Demonstrate the ability to complete different types of job

application forms.
J. Discuss the general rules of grooming which would aid in attain-

ing and maintaining employment.
?repare and be involved in several mock employment interviews.
Write about his future employment aspirations.
!-')(plain what additional training might be needed to attain these
aspirations.

7. Perform a prepared talk on a subject of his awn choice before
the class.

8. Speak extemporaneously on a teacher chosen subject pertaining
to the world of work.

BLOCK III - TABOR 'TAWS _AND

The' .3Gudent must he able to

L. ahibit the ability to obey all laws.
2. 1),monstate the ability to understand and fill in the Florida

Industrial Cumaission Form AT-22-A. (Application for work permit)
. Explain the reasons why the Child Labor Laws exist.

.1



4. Demonstrate an understanding of the reasons a minor is required
to obtain working papers when employed.

5. Discuss the different types of work permits.
6. Explain the requirements needed to obtain individual work permits.
7. Explain and show an understanding of the differences between the

Federal and State Child Labor Laws.
8. List those jobs which are considered kozardous, and therefore

unacceptable for student employment.
9. Demonstrate an understanding of the various health laws which

pertain to food service and hanelng.
10. Explain how to obtain a Health Card.
11. Discuss where and with whom additional Labor Law information

might be obtained.
12. Explain the need for the Cooperative Student Identification Card.
13. Indicate an understanding of the Social Security Law.
14. Explain the meaning of Income Tax.
15. Demonstrate an understanding of what the Payroll Deduction Plan

is.

BLOCK IV - ATTITUDE, RESPONSIBILITY, AND YOU

The student must be able to:

1. Exhibit the ability to be punctual to school and on the job.
2. List his individual goals and values.
3. Demonstrate the ability to live up to and possibly attain these

goals.
4. Exhibit good emotional control and classroom behavior.
5. Explain the need for advising the coordinator and employer of an

anticipated absence.
6. Explain why it is necessary to maintain good relationships with

the employer, fellow employees, customers, and the coordinator.
7. Disrcuss the need to abstain from gossiping.
8. Explain :,zie need for continued awareness about personal hygiene.
9. Demonstrate an understanding of wise money management.

10. Explain why additional vocational skills lead to better jobs and
job success.

BLOCK V - TEACHER-COORDINATORS STUDENT SELECTION

During this one week period, the teacher-coordinator is to seek,
interview and register those students who will be involved in the
second phase of Quin V. The material covered in BLOCKS I through
IV will again be offered to meet the needs of the new Work-Experience
students.

BLOCK VI - POST TEST OR EVALUATION



Course Outline

WORK-EXPEnIENOE PROGRAM
(A Career Choice for the Individual Student!

Department 48 - Course 8769.05

I. INTRODUCTION TO THE WORK-FXPERIENCE PROGRAM

A. Objectives of the Course
1. Individual:

a. School
b. Job
c. Maturation

2. Employment:
a. Initial employment
b. Job experiences

3. Parental:
a. Acceptance of maturity
b. Vocational concepts

4. Vocational:
a. Awareness of opportunities
b. Areas available

5. Academic
a. College bound
b. Non-college bound

B. Cooperative Education
1. Understanding of concepts
2. Need for program
3. Anticipated growth

C. Required Forms
1. Cooperative student application
2. Cooperative student agreement

D. Student Responsibility
1. School:

a. Regularity
b. Punctuality

2. Job:
a. Regularity
b. Punctuality

3. Self
4. Home
5. Community

E. Student Awareness
1. Oral instruction
2. Written instruction

-1-
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II. PREPARING FOR EMPLOYMEVT

A. Seeking Employment
1. Newspaper want ads:

a. County
b. Local

2. Radio
3. Employment agency
4. Friends
5. Relatives
h. School:

a. Guidance Department
b. Work-Coordinator

7. State Employment Agency
8. Telephone
9. Random sampling
10. Store front signs

B. Application Forms
1. Standard form
2. Resume

C. Grooming and Attire
1. General appearance:

a. Personal
Clothing

2. Type of job:
a. White collar
b. Blue collar

D. Preparation for the Interview
1. Personal data sheet:

a. Qualifications
b. References
c. Social Security card
d. Proof of age
e. Letters of recammend&tion

2. Grooming checklist:
a. Personal
b. Clothing

E. Arranging for the Interview
1. Procedures used:

a. Letter
b. Phone
c. In person
d. Appointment made by others

2. Process to be used:
a. Typewritten
b. Printed
c. Speech
d. Promptness

F. The Interview
1. Rules to follow:

-.2-



PREPARING FOR EMPLOYMENT (Contd.)

a. Time
L. Place
c. Approach
d. Speech
e. Eye contact
f. Courtesy
g. Posture:

(1) Sitting
(2) Standing

h. Rinployment tests
i. Closing of interview

?. Other personnel:
a. Secretary
b. Receptionist

G. Post Interview
1. Techniques of job acceptance
2. Techniques of job rejection
3. Employer rejection:

a. Self-evaluation
b. Employer evaluation
c. Peer evaluation

H. Individual Employment Aspirations
1. Type of job:

a. Technical
b. Non-technical
c. Training needed
d. Experience needed

2. Reason for choice:
a. Self
b. Parent
c. Family
d. Guidance Department
e. Work-Coordinator
f. Friend

III. LABOR LAWS AND YOU

A. Obedience of All Laws
1. Federal
2. State
3. Local
4. Child Labor:

a. Under 16 years of age
b. Over 16 yeRrs of age

B. Employment Forms
1. Florida Industrial Commission Form AT-22-A:

a. Student
b. Employer



III. LABOR LAWS AND YOU (Contd.)

2. Work Permits:
a. Yellow (over 16 years):

(1) Student
(2) Employer

b. Pink (under 16 years):
(1) Student
(2) Employer
(3) Parent

3. Methods of obtaining forms:
a. Work-Coordj n,tor
b. Lindsey Ho. Building
c. Florida Empjment Office

C. Unacceptable Employment
1. Hazardous:

a. Federal Bulletin 101
b. Florida State Bulletin (Labor Laws in a Nutshell)

2. Age limitations

D. Food Service and Handling
1. Health Card

a. Jobs requiring card
b. Where to obtain card
c. How to obtain card

2. Reasons for obtaining Health Card:
a. Federal laws
b. State laws
c. Local laws

E. Social Security
1. Where to obtain card:

a. New
b. Replacement of lost card

2. Social Security benefits:
a. Monthly income
b. Medical care and service

F Payroll Deductions
1. Federal Income Tax:

a. Reason for
b. Number of dependents
c. Filing of 1040 form
d. Additional payment
e. Overpayment

2. Savings Plans:
a. Individual
b. Company involvement

G. Student Identification Card
1. Need for personal .identification:

a. Police
b. Check cashing
c. Personal pride

-4-



III. LABOR LAWS AND YOU (Contd.)

2. Suggested use in Cooperative Program

IV. ATTITUDE, RESPONSIBILITY, AND YOU

A. Need for Punctuality
1. School
2. Job

B. Individual. Goals and Values
1. How choice of goals is made:

a. Vocational research
b. Exposure to varied occupations
c. Recammendat:kons
d. Parental. influence
e. Peer influence
f. Teacher influence
g.' Family influence

2. Methods of attaining goals:
a. High school education
b. College education
c. Vocational training
d. Specialty schools
e. Family business

3. Setting and accepting a value system:
a. Genera :1y accepted values:

(1) School
(2) Community
(3) Peer
(4) Family
(5) Religious

b. Individual values:
(1) Need to conform
(2) Need not to conform
(3) -.Ljmitations

C. Need for Good Relationships
1. Job:

a. Employer-employee
b. Employee-employee
c. Custamer-employee

2. School:
a. Student-teacher
b. Student - :student

c. Extra curricular activities

D. Personal Health Habits
1. Individual daily checklist:

a. Hair
b. Teeth
c. Deodorant
d. Clean shaven
e. Clothing

-5-
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IV. ATTITUDE, RESPONSIBILITY, AND YOU (Contd.)

2. Physical hygiene:
a. Opposite sex
b. Venereal disease
c. Skin blemishes

E. Budgeting
1. Saving your money:

a. Payroll deduction
b. Individual banking:

(1) Saving
(2) Checking

c. Rate of interest
2. List expenses:

a. Standard
b. Anticipated
c. Possible emergencies

F. What the Future Holds in Store
1. Specialty trades (apprenticeship required):

a. Carpentry
b. Electrician
c. Plumbing

2. Specialist (additional training required):
a. Computer Programing
b. X-Ray Technician
c. Other medical fields

3. Is college a must:
a. Opportunities available without a degree
b. Opportunities available with a degree
c. Decision--attend or not attend

V. TEACHER-COORDINATORS STUDENT SELECTION

VI. POST TEST OR EVALUATION
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Cu UL.itjn. 16 nlm. min. 7-1/W. Sound. Chicago:
FiLTts, Inc.

If) min. B/W. Sound. Dade County,

rn.7. 1-3 mir. Color. Sound. New York: American

.

6. .; t.:0 flan . B/W. Sound. Chicago: Coronet_ _

111..c. Inc.

. Tj_fr.c. nir. Color. Ficcar:d. Dade County,

t. 16 mo. 20 min. B/W. Sound.
fact nt

2. ..,:zono 1131). 16 inn. 28 min. C-ilor. Sound. Local Office.
^FedeT;11 Bureau of Narcotics and Dangerous Drugs.

10. Beyond a Reasonable Doubt. i6 mm. 2e min. Color. Sound.
Dade County, 1-2714.



11. Big Question, The - Choosing Your Career. 16 mm. 28 rim. Color.
Sound. Atlanta: Association Films, Inc.

12. Body Care and Groomini, 16 mm. 20 min. B/W. Sound. Dade
County, 1-129687.

13. Bridge, The. 16 mm. 20 min. Color. Sound. New York: National
Association of Manufacturers.

14. Careers for Girls. 16 mm. 20 min. B/W. Sound. Urbana, Illinois:
University of Illinois Press.

15. Changing Face of Florida) The. 16 mm. 15 min. Color. Sound.
Dade County, 1-13381.

16. Choosing for Happiness. 16 mm. 14 min. B/W. Sound. Dade
County, 1-10094.

17. Citizenship in Action. 16 mm. 28 min. B/W. Sound. Dad:1 county,
1-30035.

18. College Perspectives. 16 mm. 29 min. B/W. Sound. New York;
College Entrance Examination Board.

19. Credit Loans. 16 mm. 20 min. B/W. Sound. Dade County, 1-10196.

20. Developing 16 mm. 15 min. B/W. Sound. Chicago:
Coronet Instructional Films, Inc.

21. Developing Self Reliance. 16 mm. 15 min. B/W. Sound. Chicago:
Coronet Instructional Films, Inc.

22. Dressing Up. 16 mm. 15 min. Color. Sound. Atlanta: Association
Films, Inc.

23. Earning Money While Going to School. 16 rm. 10 min. B/W. Sound.
Dade County, 1-00498.

24. Fight or Flight. 16 mm. 28 min. Color. Sound. Local Office,
Federal Bureau of Narcotics and Dangerous Drugs.

25. Finding Your Life's Work. 16 mm. 22 min. B/W. Sound. Dade
County, 1-10315.

26. Finding the Ri ht Job. 16 mm. 11 min. B/W. Sound. Dade County,
1-0057 .

27. Getting a Job. _6 mm. 16 min. B/W. Sound. Dade County, 1-10320.

28. Getting Along Lith Others. 16 mm. 15 min. B/W. Sound. Chicago:
Cor-lnet Instructional Films, Inc.

29. Good Looks. 16 mm. 20 min. Color. Sound. Atlanta: Modern
Talking Pi, ' ,re Company.
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3oo-:I. Place To W7rk. It 14 Sound. Dade

Going S-...eady. 16 mm. 20 mdn. Odor. !:::uund. Chicago: Coronet
Tr.F.ir%ctional Fir. Inc.

Hookei. mm. 20 mfn. BtW. Sound. Dade County, 1-1:;-27.

33. Horizo:. Unlimited. mm. 30 min. C,Dlor. Sound. Atlanta:
rn Talking Picture Company.

3. How To Be Well Groomed. 16 mm. 10 min. B/W. Sound. Da.
County, 1-03991.

5. How To Investijate Vocations. 16 mm. lc, min. 7-=!W. Sound.
Dade County, 1-00576.

6 Hgw To Keep a Job. 16 mm. 10 min. Sound. Dade
1-(J0571?).

37. How Make a -Living. 16 mm. 30 min. Color. Sound. Washington,
D.C.: U. S. Bureau of the Census.

38. Human Reproduction. 16 mm. 21 min. Color. Sound. Dade County,
1-11252.

39. Innocent Party. 16 mm. 18 min. Color. Sound. Dade County,
1-11370.

40. Introducing New Worker to His Job. 16 mm. 16 nun. B/W.
Souncl. Dade County, 1-11582.

41. Is_222king Worth It? 16 mm. 13 min. Color. Sound. New York:
Am-rican Cz.ncer Society.

42. Losers, The. 16 mm. 31 mln. B/W. Sound. Dade County, 1-11716.

TSD-Insight or Insanity. 16 mm. 28 min. Color. Sound. Dade
County, 1-31731.

44. Manse Your Mona. 16 mm. 20 min. Brg. Sound. New York:
Sterling Publishing Company.

45. Mar;juana. 16 nun. 20 min. Color. Sound. Local Office. Federal
Bureau of Narcotics and Dangerous Drugs.

46. Molested. 16 mm. 25 min. B/W. Sound. Dade County, 1-31408.

47. Mona Talks. 16 mm. 11 min. B/W. Sound. Dade County, 1-00397.

48. Morning for Jimmy, A. 16 mm. 28 min. 2/W. Sound. New York:
Association Films, Inc.

49. IvIrcotics-Pit of Despair. 16 lam. 28 min, Color. Sound. Dade
County, 1-?,1 09.



50. No Limit to Learning- 16 mm. 29 min. Color. Sound. New York:
College Entrance Examination Board.

51. No Reason To Stay, 16rmn. 28 min. Color. Snd New Orleans:
Canadian Congulat

52. Next Year Is Now. 16 28 min. Color. Sound. New York:
John Hancock Life Irsurance Company.

53. Opportunities Unlimited. 16 mm. 13 min. B/W. L'Altd. Dade
County, 1-101111.

54. Penn7 Saved, A. 16 mm. 15 min. Color. Sound. New York:
Association Films, Inc.

55. Personal Finance Planning. 16 mm. 15 min, B/W. Sound. New
York: Association Films, Inc.

56. Personal Health for Girls. 16 mm. 11 min. B/W. Sound. Dade
County, 1-03199.

57. Personal Hygiene for Boys. 16 mm. 11 min. B/W. Sound. Dade
County, 1-03197.

58. Personal Qualities for Job Success. 16 mm. 15 min. F3/W. Sound.
Chicago: Coronet Instructional Films, Inc.

59. Quarter Million Teenagers. 16 mm. 16 min. Color. Sound. Dade
County, 1-11376.

60. Re2Ensallity. 3.6 mm. 15 min. B/W. Sound. New 'work:
McGraw-Hill Book Company.

61. Riddl', The. 16 mm. 20 min. Color. Sound. Local Office.
Federal Bureau of Narcotics and Dangerous Drugs.

62. Road Ahead, The. 16 mm. 25 min. B/W. Sound. New York:
Association Films, Inc.

63. Rules at School. 16 mm. 13 min. B/W. Sound. Chicago: Coronet
Instructional Films.

64. Samuel and Social Security. 16 mm. 15 min. Color. Sound.
Local Office. Social Security Administration.

65. a:711at You Mean. 16 mm. 20 min. B/W. Sound. Dade County,
1-13332.

66. Secret Service Story. 16 mm. 18 min. Colo-. Sound. Local
Office. Federal Reserve Bank.

67. Seekers, The. 16 mm. 30 min. Color. Sound. Dade County, 1-31719.

68. Stay in School and Gradur.te. 16 nun. 14 min. Color. Sound.
Charleston, S. C. U. S. Navy Department.



. Story of Distributive Education. 16 1T.m. 21 min. Color. Sound.
New .ssociation Films, Inc.

70. This Wsy Up. 16 mm. 20 min. B/W. Sound. Atlanta: Modern
Talking Pictures, Inc.

71. 'Til Debt Do Us Pars. 16 14 min. B /W. Sound. New York:
Association Film:

Time of Our Lives, The. 16 mm. 27 min_ ZoJor. Sound. New York:
Association Films, Inc.

73. Thin Blue Li:cies. 16 mm. 28 nin. B/W. Soluri.. New vork:Aociati :n r`' :ms, Inc.

74. Where Is Prejudice - Part I. 16 mm. 30 min. 1;47. Sound.
Dade County, 1-31614.

75. Where Is Prejudice - Part II. 16 mm. 30 min. B/W. Sound.
Dade County, 1-31619.

76. When I'm Old Enough-c;oodbys. 16 mm. 28 min. B/W, ,und.
Dade County, 1-:APT.

77. Who Will Came to My Party. 16 ram. 18 min. Color. Sound.
Atlanta: Modern Talking Pictures, Inc.

78. Why Budget? 16 mm. 15 min. B/W. Sound. New York: McGraw-
gill Book Cforlpany.

79. Your CleanlineE- 16 mm. 10 min. B/W. Sound. Dade County,
1-03503.

80. Your Earning Power. 16 mm. 11 min. B/W. Sound. Dade County,
1-00582.

81. Your Tncome Tax. 16 mm. 20 min. Color. Sound. Washington, D. C.:
U. S. Treasury Department.

82. Your Social Security. 16 mm. 15 min, B/W. Sound. Albany, N. Y.:
New York State Department of Education.

83. Your Teeth. 16 mm. 10 min. B/W. Sound. Dade County, 1-03503.

84. YJu and Your Money. 16 mm. 15 min. B/W. Sound. Local Office.
Federal Reserve Bank.

Filmstrips:

1. Applyilg1921_112b. Chicago: Society for Visual Education.

2. Applying,for a Job. New York: McGraw-Hill Book Company.

3. Belonginfito a Crowd. Chicago: Society for Visual Education.
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4. Choosirg Your Career. Pleasantville, New York: Guidance Associates.

5. Developing_Social Maturity. New York: McGraw-Hill Book Company.

6. Dropout, The. Pleasant %111e, New York: Guidance Associates.

7. Fundamentals of Thinkinz. New York: McGraw-Hill Book Company.

8. Finding the Right Job for You. New York: McGraw-Hill Book Company.

9. First Year in High School. Pleasantville, New York: Guidance
Associates.

10. Getting Along with Others. New York: McGraw-Hill Book Company.

11. Going Steady. New York: McGraw-Hill Book Company.

12. How To Make a Career Decision. New York: The New York Times,
Filmstrip of the Month.

13. Job Interview The. Jamaica, New York: Eye-Gate House Inc.

14. Let's Look at Careers. ng York: The New York Times, Filmstrip
of the Month.

15. Occupational Education Series. Jamaica, New York: Eye-Gate
House Inc.

16. Road to Nowhere. Ple_Jantville, New York: Guidance Associates.

17. Smoking Problem Chicago: Society for Visual Education, Inc.

18. SpeakiheandyritinE. Jamaica, New York: Eye-Gate House Inc.

19. What You Should Know Before You Go to Work. Pleasantville, New
York: Guidance Associates.

20. World of Work Series. Pleasantville, New York: Guidance Associates.

21. Your Job Interview. New York: Reader's Digest Inc., Punk &
Wagnalls Company.

Standardized Tests:

1. Picture Inventory Test, California Test Bureau,
Division of McGraw-Hill Book Company
Del Monte Rescterch Park, Montery, California

2. Ohio Vocational Interest Survey
Harcourt, Brace and World Inc.
757 Third Avenue, New York, N. Y.



SOURCES OF MATERIALS

1. American Cancer Society, Inc
219 East 42nd Street
New York, N. Y. 10017

2. Association Films, Inc.
347 Madison Averse
New York, N. Y. 10017

College Entrance Examination Board
College Board Film Library
267 West 25th Street
likew York, N. Y. 10001

4. Coronet Instructional Films
65 East South Water Street
Chicago, Illinois 60601

5. Educational Testing Service
Princeton
New Jen:ey 08540

6. Eye-Gate Huse, Inc.
146-01 Archer Avenue
Jamaica, New York 11435

7. Filmstrip of the Month
The New York Times
Office of Educational Activities
Times Square
New York, N. Y. 10036

8. Florida Industrial Canmission
Tallahassee
Florida

9. Follett Publishing Company
201 North Wells Street
Chicago, Illinois 60606

10. Funk and Wagnalls Company
Divisich. of Reader's Digest BookE
380 Madison Avenue
New York., N. Y. 10017

11. Guidance Associates
Harcourt, Brace and World, Inc.
Pleasantville, N. Y. 10570

12. Jam Handy Corporation
2821 East Grand Boulevard
Detroit, Michigan 48211



Jonn Hancock Life Ins.irance Campan:.
Public Relations Department
20-3 Ferk1ey Street
77_n, mass. 1211-

Harcourt, Brace anj World, Inc.
757 Third. Avenue
New Yor, N. Y. 1-1017

15. McGraw-Hill Book Compan:
Text-Film Divislon
330 West 42nd Street
New York, N. Y. 10022

16. Mc Kay, David, Company, Inc.
750 Third Avenue
New York, N. Y. 10017

17. McKnight and McKnight Publishing Company
Towanda Avenue and Route 66
Ploomingtor, Illinois 61701

1E. Modern Talking Picture Service, Inc.
714 Spring Street, N.W.
Atlanta, Georgia 30308

19. New York Department of Education
Albany
New York 12210

20. New York Life InsuralIce Company
51 Madison Avenue
New York, N. Y. 10010

21. Prentice-Hall, Inc.
70 Fifth Avenue
New York, N. Y. 10011

22. Science Research Associates
259 East Erie Street
Chicago, Illinois

23. Scott, Foresman and Company
3145 Piedmont Road, N.E.
Atlanta, Georgia

Simon and Schuster
630 Fifth Avenue
New York, N. Y.

25. Society for Visual Education, Inc.
1345 Diversey Parkway
Chicago, Illinois 6o614



26. South - Western Publishing Company
5101 Madison Road
Cincinnati, Ohio 45227

27. Sterling Publishing Company, Inc.
419 Park Avenue South
New York, N. Y. 10016

28. U. S. Employment Service
Division of U. S. Department of Labor
Washington 25, D. C.

29. U. S. Government Printing Office
Washington, D. C.

30. University of Illinois Press
Urbana
Illinois 61803



APPENDIX
QUINMESTER EVALUATION
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WINMS7ER EVALUATION

Junior High School Work-Experience Program

Since this quin is tc consist of two cycles of four weeks, plus one
week evaluation, credit ny or may not be given at the discretion of
the individual ,('hool

Thrl grede is to be Fiveri by the teacher-coordinator on the basis of

teacher observation and student participstion.
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AUTHORIZED COURSE OF INSTRUCTION FOR THE I I

QUIN

4

Course Outline
WORK EXPERIENCE - 8769

(Employer - 'Employee Relationships)
Department 48 - Course 8769.03

4

DIVISION OF INSTRUCTION'1971
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Mr. William H. Turner
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Dade County Public Schools

Miami, Florida 33132
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Copies of this publication may be obtained through

Textbook Services
2210 S. W. Third Street
Miami, Florida 33135



('nurse Descrintir'r

Employer-
Employee

8769 48 8769.03 Relations1'ip:7,
State Cateeory County Dept. County Course Cwirse TitIe

Number Number -:umber

This quinmester course of study is designed to expose the
work experience student to the ne,7d for improvement in the
area of personality development, human relations and
generally accepted rules of condu,!t or the job. These
concepts will be discussed in the classroom and practiced
the students in their employment situations.
Clock hours: 45



PREFACE

We have pushed, we have pulled, we have nrodeJ,

certainly by this time we have placed.

The placing of a student on the ich is only the first oc

steps which can lead to an interesting, oroductive and enjoy-

able working experience. For many, this will be the first

exposure to the world of work. This initial exposure can hr

a traumatic experience if the foundations have not been lai;1

well and if the coordinator, student, employer and parent ao

not work as a functioning unit.

During this third quinmester, those most important

butes in human relations, nersonal development and enera11

accepted rules of behavior on the ioh will be disc7Issel,

visually, explained by invited speakers, and seen on various

visitations. The ernosure to these varies! methods shoal('. a:

the student in his process of beco+ain a snccessful

After a period of self evaluation, the student will he

more aware of what method is best for him as an individual.

This 2rocess of self evaluation and selection is a very

important step in his maturation and developrent.

to conform in some job experiences will he covered

depth.

- i -



This third ouinrester, cersis:n.7 of -!11-

instruction will be covered during a rine weol- nerind ^f t r7

in forty-five class periods.

Quinmester three could possily hn most inrori-n-

to the student because the theory of the classroom will ;'f,

put to the test on the job. The 7-.eeck of tie student

vary greatly at this point more sc than at any other roint.

It is, therefore, imnerative that the coon-ingtor wore very

closely with all those involved i his learning situatio.is

to meet these individual needs.

This outline was developed through th, cocrerativ offor,c

of the instructional and supervisary personnel, *he ')uirrnefter

Advisory Committee, and the Vocational Teacher Education

Service, and has been aprroved by the made county Vecational

Curricolum Committee.

ii -
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TV'77 OE C.CNTEI:Tc
wit !lourlY

PI:FEACE
GOALS
SPECIFIC BLOC ORJECTIVFS
PIPLTOGRAPHY

PLOrK

I. PERSONALITY PFVFLOPAENT (1S Ilnurs)
Positive Personality Traits .

`:egative Personality Traits
Publick Sneaking
renmanship . . .....

IT. CONDTTCT nN TUF JOR (15 ho:Irs)
Emrloyee to Employer Obligations
Emrloyer to Employee Obligations
Employee to Fmnloyee Oblio.ations
Improvement on the Job

III. WIAN RELATIONS (13 viours)
Personality
Individuality
Sneak Up 1

Re Yourself
Negative Responses
Customer Relations
Accentuate the Positive

IV. ollINMESTER POST TEST (2 bonrs)

APPENPIX - QVINMESTER POST TEST S,V!PLF



C(1ALS

Nnon completion of this procTram, erl--:ynrience s-,
should he able to demonstrate:

1. Knowledge of the nrocedures involved ir securin:-
employment.

The generally accepted procedures it nrepari;7
interview.

S. The need for good health habits and roorinti is ,rendr-
atio; and r:aintainance of employment.

1. An awareness of the Federal, ;1-73te and

nertain to student employment.

S. The duties, responsibilities and gnaliricaio:1
for selected occupations.

6. The necessary attributes required for good employer-
employee and employee-employee relationships.

7. An awareness of the general talents needed for advanci
ment within a chosen field.

8. The need to maintain harmonious relationshinc 1;d ',ett,r
understanding of one's self image.

9. The necessity and importance of wisr. rory

10. The need and advantages of additional vocation-17
and trairinf for employment and futlir inh cnrcpc



SPECIFIC BLOCK 37JECTIV7Q

BLOCK I - PFPSOYAL:TY nrATIPPMENT

The student must he able to:

1. List the personal attributes, which he cr7,-.; Fre
positive as an employee.

List the nersoral attributes,
negative.

'

3. Fxrlain those positivo attribotps whicil would lea.: !-_ov17::,

success on the job, in school and in society.

4. Explain the necessity to confi-,rm in some job ex;-,erience

Discuss those areas in which 'on- conformity e

practiced.

6. Exhibit the ability to "sell 'limself" ard discuss t'-0
reasons why this is important.

7. Explain why it is important to develcro the ahil;'v
speak in front of a group.

8. Exhibit the ability to speak in cront of

9. Demonstrate through written and oral material, th,
importance of improving penmanship and diction.

BLOCK II - CONDUCT ON THE JOB

The student must he ahle to:

1. List at least eight obligations an employee has to his
employer.

2. Discuss five reasons for thes' ohlipations.

3. Explain a problem which might exist on ',is job,
through group discussion, att,-riPt to rind 11)ti6m.:

to these varied problems.

4. List the rules and regulations set hp

employers.

- v
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S. Explain hi:Y7 changes mifTht be made if these rulec arcs
found to be ineouitable.

6. Demonstrate the ability, through word and deed,
by the rules of good personal 'iyieBe.

Exhibit the ability to follow bisic rule Or
for himself, peers, employer, coorr!lnator,
community.

P. Demonstrate, through role playing, situations involy;r°
employer-emnloyee relationships.

BLOCK III - HUMAN RELATIONS

The student must he able to:

1. List the desirable attitudes a person should exhibit
with his employer and fellow employees.

remonstrate the ability to offer and accept corrective
criticism.

3. Exhibit the ability to resnect the views of others.

4. List those human traits that Tight aid in ioh success
and promotion.

S. Discuss the reasons why it is improper to vossin and 1

6. Exhibit the ability to follow the rules set up by the
majority, even though his vote might have been nyerruleo,

7. Demonstrate the ability to strive for success in a gilt
task, even after repeated failures.

R. Explain why an employee's attitude is a reflection nn
company he rerreserts.

0. Demonstrate the alAlitv to accent 1-110 vim's of ("'Ler



C-,urse Outline

WORK EYPERIPXF g769
(Employer Employee Relnt;

Department 4$ - Coors

I. PrRSONALITY DEVELOPMENT

A. Positive. Personality Traits
1. To self:

a. Ambitious
b. Cooperative
c. Courteous
d. Dependable
e. Enthusiastic
f. Honest
g. Sense of humor

2. To employer:
a. Punctual
h. Loyal
c. Cleanliness
d. Initiative
e. Cooperative
f. Dependable
g. Industrious

3. To employees:
a. Honest
h. Sense of humor
c. Cooperative
d. Loyal
e. Tactful

B. Negative Personality Traits
1. To self:

a. Dishonesty
b. Inability to accept criticism
c. Poor hygienic habits
d. Lazy
e. Lack self control

2.. To employer:
a. Gossiping
h. Stealing
c. Uncooperative
d. Not loyal
e. Nonindustrious

I -
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To emplovo-os:
a. Lying
b. Poor health habits.

(1) Body odor
(2) Venereal disease

c. Punctuality
d. nncooperative

C. Pu6lic Speaking
1. Reading:

a. Assigned material
h. Self chosen material
c. Spontaneous choice

2. Oral (with and without notes
a. Free choice of tonic
b. AssifTned topic
c. Ad lib

3. Formal debate:
a. Groan
h. Individual

4. Voice:
a. Diction
b. Grammar
c. Range
d. Inflection
e. Eye contact

D. Penmanship
1. School:

a. Printing
h. Script

. on the job:
a. Need for clarity
h. Need for accuracy

It. rONDUCT CN THE JnB

A. Employee To Employer Obligations
1. Promptness:

a. Arrival on time
b. Dismissal time
c. Lunch
d. Breaks

2. Following directions:
a. Oral
h. Written



3. Initiative
4. Responsibility
5. Housekeeping:

a. `eed for
b. Effect on fellow r-,7)10v0-,

6. Attitudes:
a. Self
b. Employer
c. Emnloyee'

7. Personal
a. Effect - F

b. Effect on others
8. Safety rules:

a. Purpose for
b. Time lost when not followed

B. Emnloyer To Employee Ohli..:ations
1. Promntness:

a. Materials
b. Salary

2. Directions:
a. Clear (written)
b. Distinct (oral)

3. Advancement:
a. Due to nerformancA
b. Due to longevity

4. Example:
a. By doing
b. By experience

C. Employee To Employee Obligations
1. Promptness:

a. Arrival
b. Dismissal
c. Lunch
d. Breaks

2. Personal hygiene
3. Housekeeping
4. Complaining
5. Fellow directions
6. Safety rules

D. Improvement on the Joh
1. Technical training
2. In-service training
3. Pome study



4. College courses
S. Learnin' by doing
6. Learn in by observing

III. HUMAN RELATIONS

A. Personality
1. Generousity
2. DepPncinbi

4. Cooperativeness
S. Mannerisms

a. Speech
h. Facial
c. Oral
d. Physical

B. Individuality
1. Strengths
2. Weaknesses
3. Lack of nerfection

C. Speak Up
1. What to say
2. How to say it
3. When to say it.

D. Be Yourself
1. nelon strengths:.

a. Observing others
h. Speaking with peers
c. Counseling

2. Diminish weaknesses:
a. Self appraisal
b. Reduced use
c. Anxiety
d. Sensativity
e. Fatigue
f. Self pity
g. Procrastination

F. Negative Responses
I. Complaining
2. Gossiping
3. -Lying,



4. -fulness
S. 7iscourteous

. Caste: er Relations
1. v low your facts
2. K..-)w your merchandise
3. Sell yourself
4. Don't oversell
S. Listen:

a. To customer
b. To supervisor
c. Profici salesman

G. Accentuate the Positive - Fliminnte the Nes:ative
1. Think nositively
2. Act positively
3. Tall: positively

IV OHINMESTER POST TEST



MBLIOCRAO,:Y
(Employer - Fmnloyee ::elationshins)

References:

1. Turner - Livingston '5t r".1
Chicago, Ill,, Follet Publishing Co.,

The Money You Snend
The Town You live In
The Jobs You Get
The Person :'on Are
The Friends You Make
The Family You Belong To

Turner - Livingston Communication Series, 1st ed.,
Chicago Ill., Follet Publishing Co,, in6S

The Television You Watch
The Phone Calls You Make
The Newspapers You Read
The Letters You Write
The Language You Speak

3. Turner-Livinsston Guidance Series, 1st ed..
Chicago Ill., Follet Publishing Co., 1,-168

How to Find a Job
How to Get a Joh
Now to Keep a Job
Starting a Job
Paycheck

4. The Job You Want, New York, N.Y., \fcGraw-Hill
Publishing Co., 1964

S. You and Your Job, Cincinnati, Ohio, South-Western
Publishing Co., 1964

Sunplementnry References:

6. About Her, New York, N.Y. , :;(2,.r.

Publishing Co., 1961

7. About Him, New York, N.Y., McCraw -Hill
Publishing Co., 1961

8. Business Behavior, Bell i Abrams, ''11cinrati, -L:-
South-Western Publishing Co., 1q64



21pplwlontary l'pferencrs:

Crireor nnnortunitie5, \ey Yor,
`1ew Yorl. Life 1nsurn:Iro (n. 1"hr.

ln. Dictionary or Occuptioral Titles,
U.S.nepartment of Labor

11. From High School To a Jet), New York, 1.Y.
David McKay Co. , Inc. 19S6

1

(;eneral Pusiness, Crahhe DeBru7, Cincinnati, nln
South-Western Publishing Co., 1964

carnegie, How to lein Friendc Influence Poor1'.
New York, N.Y., Simon and Schuster 1,136

14. Money Makes Sense, Chicago, 111., Follett
Publishing Co., ln68

15. Occunational Inforoation, Sbartle, 'Cow YrIrt:,

Prentice-Hall Tnc. 1967

10. Occupations and Careers, New Yort-,
McGraw-Hill Publishing. Co. In5r,

17, Pick Your Job and Land It, Fdlund, Yor,
Prentice-Hall Inc. 1964

18. Planning Your Lires Work, flatc, Tirmenter,
Bloomington, Ill., :IcYnght 10,1

Publishing Co. , 1(10

19. Roberts, Roberts Rules
Scott, Foresman anf' ro. 1°43

20. Selling Yourself To an Imnloyer, New York,
Publisking ro., 196S

21. Vocational En lish Pool I, 'eV! 1c17-1:,

Globe Book Co., 19(.7

BooLlets:

1. Rett-r Jobs With Bette..- Groomi71E., Yew York,

:Iristol Myers Co,

.



-

booklets:

2. Better Start With Good Gr,,oriny,,
Bristol Myers Co.

3. Child Labor Laws in a Nutshell Ta71,1 I. ,

Florida Industrial

Child Labor Law Packet, Ialab -i;see,
Florida Industrial ::ommision

5. McCaTthy, Facts kL,iit Acochol Chicago, III.,
Science Reselrch Associates

6. Facts About NarcoTlcs, .4!P] Voel, Chic;Izo,
Science Resen.7ch Associates

Hurrying Kinds The Locll (ice,

Army Recruitin,7,

R. flow To Live With Parents , Chicap,o 111.,
Science Research Associates

C)
. 1101% To Prepare Your Incor-le Tax (In Form

Washington, Internal Revenue oryi.

1(1. Job Guidance for Yoiling People, Washington, 0.C.,
U.S. Bureau of Labor Standnrds

11. Know Your Money, Washinton, P.C.,
U.S. Government Printing Office

12. Learning How to Study, 1I!.,

science Research

17;. Lsn Insight or Insanity, (Thicri:Tn,

Science Research Associates

14. Stay it School, Local Office, IT.(;,
Navy Recruiting

15. Study Your Way Through 5-(--oo1, chicao,
Science Researcll .Associates



Mot'letS:

16. (,00d I

ii
nce P,os(iarcl-

17. I22111121721Lromorrow 1'ri6cetnfl

Educational Testin,., Service

S. Your Social_ Security, V:a,:llinten
11.. Department of 'ealt!l,

T:dilcat'ior and Wolfar,,

i Ins

I. ct4 of Courtesy, 16 mm.. 1;

Dade County, 1-D09(n)

Adults in a Hurry

N '

16 rm., lin., C, Mund
Detroit, jam rand'. corr.

3 Antitudes and nccunation:;, 16 mm., 13

Sound (Thicago, 111 cnronet
instructional inc.

1.. Banks and Credit, 16 mm. , 10 min., P./1, -;01!).!

Dade County, 1-(O3) S

Barney Butt, 16 mm. , 13

American Heart Asso:7.

Be Punctual, 16 ram., ln 111!1., unki,

Chicago, iii., Coronet :nstructienai

Being On Time, 10 inn., 1' r1H., ,

Dade County, l-00147

Bennies and rloofballs-FDA Renor.
P/W, Cound, Dade County, l-13S79

Beyond LSD, lh mm., 28 C, Loc
Federal l'ureau of Narcotics anl Dangerous ;,rus

Beyond a Reasonable Dou':.t, 16 mit., :g nin
nnrie county, 1-31711



- continued

Films:

11. Big Question, The -Choosing Your Career,
2R min., C, Sound, Atlanta, Ca.,

Association Films, Inc.

12. _yLeatEidGrooTBodCtiznin,, 16 rim. 20 min., B/W, Sound
Dade County, 1-1296

13. Bridge, The, 16 mm., 20 lin., C, Sound \'ew vork, N,Y.,
National Associatiol of Manufacturers

14. Careers for Girls, 16 mm., 20 min., B/W, Sound
Urbana, Ill., University of Illinois Pres,.

15. yolaIIDLtlsaaLLLEELsil_]Lz, 16 mm,, 1S min., C,
Sound, Dade County, 1-13381

16. Choosing for naaineEL, lb mm., 14 nin., snub-
Dade County, 1-10094

17. Citizenshin in Action, 16 rim, :"q nip., P(i's L;0!1-,,1

Dade County, 1-30035

18. College Perspectives, 16 mm., 29 min., i,/;%, noun c.',

New York, N.Y., Collecze Entrance Pxamination
Board

10. Credit Loans, 16 mi., 20 min., B/W, Sound
Dade County, 1-10196

20. aIllaiaLlanTaLitilltb 16 mil., 1S min., B/W,
Sound, Chicago, Ill., Coronet Instructional

Films, Inc.

21. Developing Self Reliance, 16 mm., 15 min., B/W,
Sound, Chicago, Ill., Coronet Instruc,3nna.

Films, Inc.

22. Dressing Up, 16 mm., 15 min., C, ':)ound, At
Association Films, Inc.

23. Earnin Mone While Goinr To Schoul, lb 1'

B/W, Sound, Dade County, 1-1-"14°R



r/

kTP,LIOCk,V-TY

Fight or 16 -m.,
orfirn, Fedora]

flan7e-rous

2S. Finding Your Lifes lo mm,,
Sound, Dade County, 1-1°31')

;

Min.,

26. Finding, the Right .J h, lh rim, 11 min., B/W, n11,1

Pade County, 1-0571

27. 221111&1-221.2., 16 mm-, 1" min-, "I.:, Sclin,
Pade County', 1-1n3:,'

28. Getting Along With Other; In mm,, 15 min,, 1/,
found, Chicago, ill., Coronet Tnstruct1 c)na1

Films, Tnc.

29. Good Looks, lo mm., 2n min., r, qound,
Modern 'Ialking Pict(iro CO.

3n. Good Place to Work, 16 M/T1,, 14 min, R/h
Dade County, 1-1031n

31. Goinq_ Steady, 10 mm. 20. nin., ( , , .A2

Coronet Instructional Film,

32. Hooked, 16 mm., 2n min. , B/W, colic 1,
Dade County, 1-1321[1

33. Porizons unlimited, 16 mri., in min., C, Sound,
Atlanta, Ga., Modern Talking Picture re.

34. How to Be Well Groomed, lh rT1., in min,
Dade County, 1-03991

-35. Pow to Investili2IELocations,
Sound, Dade County, 1-nns76

9

30. How to Keen a Job, 16 mm., 1° min., 11/1,
Dade County, 1-0057R

37, How We Make a Living 16 1nm,, 7n nir. :)flrld,
Washington P.c., 11.=;.



films:

13TpL1,-,CnTli

Puman Penrodu,.tion, 16 nH.
Dade County, 1-11.?5'

-1,

Innocent Party, In MM,, min., (-)und,

Dade County, 1-1137.)

4n. Introducing the New Work,r to Pis Joh, 1(1 k!fl.,

B/W, Sound, Dade Cointy, 1-11582

41. is Smoking Worth It?, 16 mm., 13 C,

New Yorl: N.Y., Amrrica.: carynr Snciet:

42. It's only Money, 16 mm., ".".5 min., Sound,
Dallas, Texas (Sterling)

43. Losers The, H mm., 31 SonTW,
Dade County, 1-3171')

44. LSD-Insight or Insanitz, in rim., 2S min., Sounj,
Dade County, 1-31731

45. Manage Your Money, 16 mm., 2n min., r/h, Sound,
New York, N.Y., Sterling 1'uh1ishinf.1 Co.

46. Aariivana, 16 mm., 2n mil., ,-, Lncl!

Federal Bureau of Narcotics and Dangerous
Druos

-1'. Molested, 16 mm., 25 min., R./W, cound,
Pade County, 1-1408

48. Money Talks, 16 mm., 11 .7,in., wand,
Dade County, 1-00397

49. Morning for Jimmy, A, 16 mm., 28 min., BP:, Sound
New York, N.Y., Association Films, Inc.

SO. Narcotics-Pit of Desnair, 16 mm., 28 min., C, Soun(1,

Dade County, 1-31609

Sl,, No Limit to Learning, 16 mm., 2 min., c,
New Yorl, N.Y., College Entrance Exlmi-,at7--

Board



Films:

52. No Reason to Stay, 16 mm., nin.
New Orleans, La., Canadian consulate (-net ,!

Next Year is Now, 16 rim., pin., C, Sound,
New York, N.Y., John Hanco(7!- Life Insnr;in,n

54. Opportunities Unlimited, 16 mm., 13 min.,
Sound, Dade County, 1-101R1

55. Penny Saved A, 16 mm., 1.; nin., C, Sound,
New York, N.Y., Association Filmc, Inc.

56. Personal Finance Plannirc/, 16 Trim., 15 min.,
Sound, New York, N.v., Association Films, Inc.

57. Personal Health for 16 mm., 11 nin., °./k,
Sound, Dade County, 1-03190

58. Personal Hygiene for Boy;, 16 Min., 1;. min.,

SoUnd, Dade County, 1-03107

59. Personal Qualities for .1.311 Success, 16 nm.,
13/1V, Sound, Chicago, T11., Coroner InstructIon:i!

Films

60. Quarter Million Teenagers, 16 mri., lo min..
Dade County, 1-1137;

01. Responsibility, 16 mm., IS min., !/1':, Sound,
New York, N.Y., McGraw -Hill Publishing Co.

, .i

62. Riddle, The, 16 mm., 20 lin., C. Sound, Local Offic,
Federal Bureau of Narcotics and Dancerous

Drugs

63. Road Ahead, The, 16 mm., 25 min., B/W, Sound,
New York, N.Y., Ass'iciation Films, Tnc.

64. Rules at School, 16 mm., 13 min., B /W, Sound,
Chicago, Ill., Cormiet Instructional Films



1) fl

67.

1;TI!,110GPAPHY

Samuel and Social Security, 16 mm., 15 nin., C
Sound, Local office, Social cr.curit,.

Administration

Say What You .`lean, 16 mr., min., P/W, !;o!ind,

Dade County, 1-13332

Secret Service Story, 16 nm., 19 min., c, `;^!:n.1,

Local Of Federnl n.eserve Fan

64. Seekers, They 16 mm., 3D min., C, Sound,
Dade County,

69. Stay in School and Graduate, 10 mm., 14 min., C,
Sound, Charleston, c.C., P. S. Navy Denartment

70. IL2ELILLELL222111.2....ELIES2I121, 16 rim', 71 M.",
C, Sound, New York, N.Y., Association

Films, Inc.

71. This Way Tin, 16 mm., 20 min., B /1'', Sound,
Atlanta, Ga., Aodern Ta7kim; Pictures, Inc.

72. Til Debt Do I's Part, 16 mm., 14 min., BN, Sound,
New York, N.Y., Association FilmF, Tn.

73. Time of Our Lives, The, 10 mm., 27 min,, C, Souq
New York, N.Y., Assn: iAti(Th

71. Thin Blue Lines, 16 mm., :8 min.,
New York, N.Y., AssCciation Films, Inc.

75. Where is Prejudice-Part 16 rim., 3U min., B/W,
Sound, Dade County, 1-31611

16. Where is Prejudice-Part II, 16 mm., 30 min., B/r,
Sound, Dade County, 1-31019

77. When I'm Old Enough-Good-lye, 16 mm., 28 min.,
B/W, Sound, Dade County, 1-39086

78. Who Will Come to My Part11, 16 nm., 1. nin.,
Sound, Atlanta, Ga., lodern Talkin r'IL:ture co.

- 14 -



BIBLIOCRAPPY - continued

Films:

79. Why Budget?, 16 mm., 15 in., B/W, Sound,
New York, N.Y. McCraw-Hill Publishinn Cc).

80. Your Cleanliness, 16 mm., In min., B/W, Snund
Dade County, 1-03503

81. Your Income Tax, 16 mrl., 170 min., C, Sound
Washington D.C., U. s. Treasury Department

S2. Your Social Security, 16 mm., 1S nin., TVW, Sound
Albany, N.Y., New York State Dept. of

Education

83. Your Teeth, 16 mm., 10 min., B/W, Snund
Dade County, 1-n3503

84. You and Your Money, 16 mm,, 15 min., B/W, Sound
Local Office, Federal Reserve Bank

Filmstrips:

R5. Applying for a Joh, Chicago, Ill., Society for
Visual Education

86. Applying for a Job, New York, N.
McGraw-Hill Publishin!: Co.

R7. Belonging to a Crowd, Chicago, IIi., Society fo'i-

Visual Education

R8. Choosing Your Career, Pleasantville, N.Y.,
Guidance Associates

89, Developing Social Maturity, New Y°I.1./ N.Y.,
McGraw-Hill Publishing Co.

90. Dropout, Th?, Pleasantville, N.Y.,
Guidance Associates

01. yundamentals of Thinking New Yorl-, N.Y.,
McGraw-Hill Publishing Co.

92. finaila22aipt Job for You, New York, r,Y.,
McGraw-Hill Publishing Co.



BIBLIOGRAPHY - continued

Filmstrips:

93. First Year in High School, Pleasantville, N.Y.,
Guidance Associates

94. Getting Along with Others, New York, v.v.,
McGraw-Hill Publishing co.

95. Going Steady, New York., N.Y., 'IcGraw-Hi 11
Publishing Co.

96. How to Make a Career Decision, New York, N.Y.,
The New York Times, Filmstrip of the Monti,

97. Job Interview, The, Jamaica, N Y °P
Eye-Gate House Inc.

98. Lets Look at Careers, New York, N.Y.,
The New York Times, Filmstrip of the lonth

09. Occupational Education Series Jamaica, N.Y.,
Eye-Gate House Inc.

100. Road to Nowhere, Pleasantville,
Guidance Associates

101. Smoking Problem, The, Chicago, Ill.,
Society for Visual lducatiori, Inc.

102. Speaking end Writing, Jamaica, N.Y.,
Eye-Gate House

103. What You Should Know Before You Go to Work,
Plesantville, N.Y., Guidance Associates

104. World of Work Series, Pleasantville, N.Y.,
Guidance Associates

105. Your Job Interview, New Yorl-,, N.Y.,
Reader's Digest Inc., Funk F4 Wagnalls Co.

Stnr(!ardized Tests:

1. Picture Inventory Test, 7a1ifornia Test Bureau,
Division of McGraw-Hill Publishino, Co.,
Del Monte Research Park, Montery, Califorrin

- 16 -



BIELT0PAFTY - contiPue,i

ard:::e0 Tests:

ohlo \ocntionAl Triterost
Hrircour-, P,r:-acc nr

7S7 Third Avenue, YnrT, .Y.



1. American Canc er .-ccie-r_y, Tr

21'1 u=1F:t 127,!

\:PV: Yer, 1c)017

Association Files, inc.-

V177 'Iadison Averple

s:ew Yorl-.. N.Y., -tool:7

College Entrance Examination Bear
College Board T'ilm Library
267 West ?Sth Street
`:ew YorF, N.Y., 1:1011

4. Coronet Instructional Films
65 East South Water Street
Chicago, Tllinois, 60601

S. Educational Testing Service
Princeton N.J. 08540

6. Fye-Gate House, Inc.
146-01 Archer Avenue
Jamaica, N.Y. 11435

Filmstrip of the \lonth
The New York Times
office of Educational Activitie-
Times Square
ew York, \!.Y. 1(1936

P. Florida Industrial Commission
Tallahassee, Florida

9. Follett Publishing Comnany
201 North Wells Street
Chicago, Tilinois 60606

10. Funk and Wagnalls Comnany
Division of Reader's DigeSt 'looks
380 Madison Avenue
New YorJ :, N.Y. 10017

11. Guidance Associates
Harcourt, -Brace and World, Inc.
Pleasantville, 10570



5011. ':ATTPAA7:7-:

Jar, Handy Ccrpnration
2S2I Fast brand ',c)ulevard
!)etroit, 4.211

John Hancocl: LP:e Insurance
Public Relations Pc,nartment
200 Berkley Street
Boston lass. 02l17

14, Harcourt, Brace and World, Inc.
757 Third Avenue
New York, N.Y. 1q017

is. McGraw-Hill Publishing Companv
Text-Film Pivision
330 West 42nd Street
New York, N.Y. 10022

16, McKay, David, Comnany, Inc.
7S Third Avenue
New Yorv, N.Y. P017

17. McKnight ana McKnight Publisning Co.
Towanda Avenue and Route 66
Bloomington, Illinois 01701

12. Modern Talking Picture Service, rnc.
714 Spring Street, N.W.
Atlanta, Georgia 30302

19. Movie Film Service
2021 Hollywood Poillevard
Hollywood, Fla. 33020

20. New York Denartment of Education
Albany, N.Y. 12210

21. New York Life Insurance Company
51 Madison Avenue
New York, N.Y. Inn in

22. Prentice-Hall, Inc.
70 Fifth Avenue
\Tew York, J.Y. 10011



SOn:-1(7E

Science Pesearch Asscciaes
252 Easl- Trie StrePt'
(-hicap-o, Illinois

24. Scott, Foresman Cc7inany

3115 Piedmont Rend,
Atlanta, Georgia

/5. Simon and Schuster
63n Fifth Avenue
New York, N.Y.

20. Society for Visual Educatior,
1345 Diversc'y Parl-way
Chicago Illinois 6P611

27. South-Western Puhlishinc COP-
5101 Madison Road
Cincinnati, Ohio 45227

28. Sterlirm Movies Inc.
% Association Films Inc.
8615 Directors Road
Dallas, Texas 75247

Sterling Puhlishin Company, Inc.
410 Park. Avenue South
New Yorl:, N.Y. 10016

U.S. Emnloyment Service
Division of 11.. Perartnent of Lahor
Washington 25, D.C.

31. U.S. Government Printing Office
Washington 25, P.c.

32. university of Illinois Press
Prhana, Illinois 61803
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oTTINMESTER POST TEST
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7est

- in-[inplr.:er-771pinvo,
Tunior h c h cchoo

rPr
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Essay nuestions

Read each item carefully before attemrtine to answer it.
Write the answers on the answer sleet which will he snn7lie
by your coordinator. Be accurate and neat in your ;,-,r1'..
not cony the question; number eacs answer in the le;:* har
margin.

1. What steps should a new worl;er tal.e to insure success
on his new job?

What has been the experiences of ;Inv c). your fri-n(is,
who may have dropped out of s;:hoc,1"

3. You are successful. Why?

I. You are unsuccessful. Why?

5. You have been told to do some thin by .our
which you feel is wrong. How tlo you r-act?



are nate

HT-1;or cch-r1
;.:orl---Lxrerience

Page 2 of

ultinle Choice Test Items

:,ach statement needs a word or n!".rase to mae it correc!.
(nly one of the choices is correct. I'lace
choice you make in the space nrovHe(1 at .te
t'le sheet.

1. Your emnloyer Yells at you, so you ( \) yell bac'
(B) wan away (C) remain calm (r)) quit ( )

A nositive social attitude is to he (A) 511v (t1)

excitable (C) stable (n) untidy

3. A nositive mental attitude i to 1,e. (Al impulsivy
(13) a drifter (C) (earful (I)) alert

4. A positive work nttitode is 1)e (A) 1;ITIlla7ar,,

(B) a quitter (C) persistent (n) Slow lorLer

5. You want to advance on your so ) oll (a)

thin]: before yon sneak (B) learn wher to .speaL
(c) take in-service training (Ii) all of these



:ame

1 rilm:er-7mployee
junior High School
rnrk-Fxnerience
rage 3 of

Date Score

Matching Test Items

The words and nhrases in the left hand column are significant in
connection with a word or expression in the right-hand column,
these iteris nroperly, by nlacing the letter next to the word in res
right hand column which best describes the comment in the left c,21u.
;n the space provided.

1. It is essential in almost every A. Tact
kind of work.

2. The ability to t,rocced on your own. B. Sense of
humor.

3. Many times this will make up for
inexperience and often leads to
advancement.

C. Poise

p. initiative
4. It is required for success in

business as well as athletics. E. Denendahility

The inner feeling of confidence
that comes from knowledge and
skills.

F. Friendlinesz,

CO 0 r) Prat tr.

Some are born with this ability Willingness
to be too serious.

I. Loyalty
7, Pb not betray a confidence.

J. Foresight
0. The ability to say the right

thing at the right time.

9. Look to the future as well as
the present.

10. Be considerate of others.

- 24 -



1 nunrtuality, depent-labili iv, 1 isr °us ,
t Cr 71 1

Telc!le r inc17,enrnt

Telclier judgement

Teacher judgement

. polite, tactful, cnlmly, }iore;tIv

'.011,7 I l' 1,F, CHOICE

1. (C)

Z. (C)

(i1)

(r)

6.

7.

P.

9.

1u.

(B)

(T)

(A)

(J)

F)

1.

3.

(P)

(n)

(H)

((;)
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During this second quinmester, the Junior High School Work-
Experience student will be exposed to the basic fundamentals
of those laws which pertain to student employment, including
income and social security taxes. The procedures used in
choosing and securing various types of employment will be
discussed in some detail.
Clock hours: 45



PREFACE

When the foundation is strong, we can assume the building

will last. So it is in the world of work. If the fundamental

processes are learned, if the choice of occupation is made in more

than a haphazard manner, if those laws pertaining to the world of

work are known, it is then thought that the working experience will

be enjoyable, lucrative, worthwhile and long lasting. Hopefully,

we have prepared the mortar well so now we can begin construction.

During this quinmester, the methods used in choosing an occupation,

seeking that occupation and what adaitional training might be

necessary to insure success within the occupation are covered

in some depth. The various labor laws and their relationship to

the young worker will be offered to the Junior High School Work-

Experience student.

Quinmester II will consist of 45 class hours, over a nine week

period of time in which four blocks of material will be covered.

This course of study should enable the teacher-coordinator to

further aid his students in job selection, job placement and the

fundamentals of what it takes to be a desirable employee. Once

again, it is desired that the teacher-coordinator attempt to meet

the needs of all his students.

This outline was developed throught the cooperative efforts of

the instructional and supervisory personnel, the Quinmester Advisory

Committee, and the Vocational Teachers Education Service, and has

been approved by the Dade County Vocational Curriculum Committee.
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GOALS

Upon completion of this program, the Work-Experience student should
be able to demonstrate:

1. Knowledge of the procedures involved in securing employment.

2. The generally accepted procedures in preparing for a job

interview.

3. The need for good health habits and grooming as preparation
for employment.

4. An awareness of the federal,
to student employment.

5. The duties, responsibilities,
selected occupations.

state and local laws that pertain

and qualifications needed for

6. The necessary attributes required for good employer-employee
relationships, as well as employer-employee relationships.

7. An awareness of the attributes and general job talents needed
for advancement within a chosen field.

8. The need for maintaining harmonious relationships and better
understanding of one's self and others.

9. The necessity and importance of wise money management.

10. The need and advantages of additional vocational skills and
training for employment and future job success.



SPECIFIC BLOCK OBJECTIVES

BLOCK I - LAWS RELATING PO EMPLOY/4En

The student must be able to:

1. Demonstrate an understanding of the basic child labor laws
pertaining to a youngster 14 and 15 years of age.

2. Demonstrate an understanding of the basic child labor laws
for a student 16 through 18 years of age.

3. List those jobs which are considered unsafe for both age
groups.

4. Explain the need for a promise of employment form.

5. Explain what is required by the teacher-coordinator as proof
of age.

6. Discuss the minimum wage regulation.
7. Demonstrate an understanding of withholding tax.
8. Perform mathematically several problems which would indicate

an understanding of how to compute weekly and monthly gross
salaries, when paid on an hourly basis.

9. Demonstrate what is meant by the term income tax.
10. Compute net salaries with the use of an income withholding

schedule.
11. Explain payroll deduction.
12. List and discuss at least three items other than social

security and withholding tax which might be withheld on
salary.

13. Write his social security number on all written work turned
in to the coordinator.

BLOCK II - CHOICE OF OCCUPATIONS

The student must be able to:

1. List the duties and responsibilities of various types of
employment including crafts, distributive, mechanical and

service.
2. Demonstrate an understanding of what additional training might

be necessary to attain these various jobs.

3. Explain what job opportunities are more available to students
while attending school.

4. Discuss those jobs which are unattainable and the reasons why.

5. List at least five types of employment they might seek.
6. Explain the methods which might best be used in attempting

to secure these jobs.
Classify various jobs with and without the use of the
Dictionary of Occupational Titles.

8. Demonstrate an understanding of the difference between a job

and an occupation.
9. Explain what he feels will be the job needs of the future and

why.
10. Make a job choice, pursueit and gain employment.
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11. Explain, through self evaluation, why a rejection of a
sought after job might have been made.

BLOCK III - SECURING A JOB

The student must be able to:

1. Explain the reasons for seeking or desiring a specific job.

2. List those positive attributes he has which might aid in
securing this specific job.

3. List those negative attributes which might handicap his
gaining specific employment.

4. Demonstrate the proper use of "Want Ads."
5. Explain at least five means of obtaining employment.

6. Perform in various classroom interview situations.
7. Tape record an interview and determine through class, teacher

and self evaluation any corrections whi& might be made.
8. Explain which job seeking procedure is best for him as an

individual and why.
9. List those things, in sequence, that he must do from the time

of arising in the morning of his interview until he reports

to the place of the interview.



Course Outline

WORK-EXPERIENCE PROGRAM
(The Laws and the World of Work)

Department 48 - Course 8769.02

I. LAWS RELATING TO EMPLOYMENT

A. Florida Industrial Commission Form A-22-A
(Promise of Employment)

1. Employer
a. Name of company
b. Address
c. Type of business
d. Hours of employment
e. Signature

2. Employee
a. Name
b. Address
c. Birth date
d. Social security number
e. School attending
f. Grade level

B. Working Papers
1. Pink - 14 and 15 years of age

a. Parental signature required
b. No work past 8 p.m. -

c. Work day not to exceed 3 hours on week days
d. Can work 8 hours on weekend or non school day
e. Work week not to exceed 28 hours
f. Student signature
g. Social security number
h. Coordinator signature, title and address
i. Unacceptable jobs

(1) State (Labor Laws in a Nutshell)
(2) Federal (Bulletin #101)

j. Involvement in cooperative program
2. Yellow - 16 through 18 years of age

a. Student signature
b. No work past 10 p.m.
c. Can work 8 hours daily
d. Weekly total not to exceed 40 hours
e. Coordinator signature, title and address
f. Unacceptable jobs

(1) State (Labor Laws in a Nutshell)

(2) Federal (Bulletin #101)
g. Involvement in cooperative program

C. Acceptable proof of age
1. Birth certificate
2. Passport
3. School record



4. Parental letter
5. Residency card
6. Baptismal certificate

7. Insurance policy (at least two years old)

D. Minimum wage
1. Intrastate
2. Inter-state
3. Amount of business

E. Income tax
1. Withholding schedule
2. Computation of gross salary

3. Deductions
4. 1040 form

5. W-2 form
6. Computation of net salary

7. Refunds or payment

F. Social Security
1. Obtaining a card
2. Age of benefits

(1) Male
(2) Female

3. Health benefits
4. Deduction from salary

G. Payroll Deductions
1. Social security
2. Income tax
3. Credit Union
4. Hospitalization
5. U. S. Savings Bonds
6. Stock options
7. Life insurance
8. Annuities
9. Retirement

10. Other deductions

II. CHOICE OF OCCUPATION

A. Types of employment
1. Crafts
2. Professional, technical and managerial

3. Distributive
a. Sales
b. Merchandising
c. Clerical
d. Shipping and Receiving

(1) Wholesale

(2) Retail
e. Farming, fishery and related occupations
f. Machine trades

g. Structural trades



II. CHOICE OF OCCUPATION (Contd.)

4. Dictionary of Occupational Titles
5. Dictionary of Occupational Information

B. Current and future needs
1. Department of Health, Education and Welfare (Federal)
2. Florida State Employment Service
3. Community survey

a. County
b. State
c. Local

4. Private employment services

C. Finding a job
1. Want ads

a. Newspaper
(1) Daily
(2) Weekly

b. Relative
c. Friend
d. Window sign
e. Employment service
f. Guidance department
g. Work-,Experience Coordinator
h. Specific job agencies

2. Corresponding for employment
a. Business letter

. (1) Requesting interview
(2) Requesting hiring

b. Resume'

(1) Past experiences
(2) Current experiences
(3) Age
(4) School training
(5) Extra curricula activities

D. The job for you
1. Requirements for employment

a. Mental
b. Physical
c. Emotional
d. Training
e. Age
f. Uniforms or special clothing
g. Recommendations

(1) Teachers
(2) Past employers
(3) Guidance Department

2. Job readiness
a. Self evaluation
b. Class evaluation
c. Coordinator evaluation



III. SECURING A JOB

A. Need for employment
1. Money
2. Stay in school
3. Academic problems
4. Desire for work experience
5. Help parents or other in family

B. Preparation for the interview
1. Job application forms

a. Specific
b. Standard

2. Personal information check list
a. Past employment experiences
b. Addresses of past employers
c. Your immediate past supervisor
d. Type of work done
e. Years of experience
f. Social security number
g. References (other than relatives)
h. Height and weight
i. Small picture (sometimes required)
j. Hobbies
k. Extra curricula school activities

3. Speech
a. Clear and distinct
b. Eye contact
c. Direct answers to questions
d. General attitude

4. Clothing
a. General interview
b. Specific job

5. Choice of clothing
a. Current fashion magazine
b. Resource person from clothing store
c. General observation of styles
d. Personnel director
e. Fellow students
f. Observe clothing of those on the job he

is attempting to get
6. Personal hygiene

a. Shower or bath
b. Deodorant
c. Perfume
d. Clean nails
e. Combed hair
f. Shine shoes
g. Pressed pants
h. Ironed dress
i. Proper make-up
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APPENDIX

QUINMESTER POST TEST SAMPLES
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WINYISTER POST TEST

True-False Test Items

Each of the following statements is either true or false. If
the statement is true, draw a circle around the letter T following
it; if the statement is 1:-.1se, draw a circle around the F. If a.

statement is false in part, it is entirely false. (Value 10 points)

1. If you are under the age of 16 you can grease ard r'17ange
the oil on a care

2. rider 16 years of age you can mow but not edge a lawn.

3. A 15-year-old can work 6 hours a day, as long as school
and work does not exceed 8 hours.

4. A 16-year-old ^an work where liquor is sold, as long as
he does not serve it.

5. If you are told to do something on your job which you
feel is illegal, contact the local labor law commission
immediately.

6. One of your parents must sign your work permit if you
are under 16.

7.. Each state sets their own minimum wage.

8. Regardless of the amount you make, the same amount is
deducted from your pay check.

9. You should declare more deductions, so you will get more
money each paycheck.

10. There is someone in another state who has the same social
security number as you. T F

T F

T F

T F

T F

T F

T F

T F

T F

T F
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WINMESTER POST TEST

Multiple Choice Items

Each statement needs a word, a figure, or a pri7)ase to make
it correct. Only one of the ch(7',/7e 7..sted is co; Place
the number of the choice 1) ":2JY' ti, the space pmvxied' at the
right edge of the sheet_ points)

1. The income form you receive from your employer at the end
of the year is the (a) 1040 (b) W-2 (c) W..8 (d) 1050

2. Of the following jobs, the only one which is not in the
distributive field is the (1) window dresser (2) plumber
(3) salesman (4) receiving clerk

3. An X-ray technician needs an additional (a) 2 years
(b) 4 years (c) 1 year (d) 3 years of training after
he completes high school.

4, Mechanization in the future will lead to an (1) increase
(2) maintenance (3) decrease (4) none of these, in jobs.

5. A 16-year-old can work a total of (1) 28 (2) 30 (3) 40
(4) 35 hours per week.
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QUINMESTER POST TEST

Essay questions

each question carefully before attempting to answer it.
Write he answers on a standard answer sheet which you can secure
fro- your instructor. Be accurate and neat in your work. Do not
coo- the question; simply number the question in the left-hand
mardn. (Value 25 points)

1. The need for additional training is often required after high
school. Why?

2. If you need additional information about a specific job, where
would you seek it?

3, What changes would you make in the Child Labor Laws if give
the opportunity and why?



QUINMESTER POST TEST

Computation

Read each question carefully before attempting to answer it.
Dr all your figuring on the back of this page and put your answer
in :e space provided. Do not read something into the question
which is not there. (Value 50 points)

1. John works 38 hours per week at 1.73 per hour. His
expenses are $4 for food, $2.50 for entertainment and
$1.25 for transportation. What is his gross salary after
expenses?

2. George works 43 hours per week. He works 36 hours at
1.97 per hour and time and one half for overtime. His
expenses total $9.76. What is his gross salary?

3. .Tack works 42 hours per week. He works 37 hours at
$2.46 per hour and double time for overtime. His expenses
total 4-, of his total salary. What is his gross?

4. Juan works 87 hours per month. He gets $1.67 per hour
for 73 hours and time and one half for overtime. His
expenses are $6.83 weekly. What is his gross salary?

5. Harry gets $2.68 per hour and works 33 hours per week.
He puts $10 in the bank each week. His expenses are
$6.20 weekly. How much money including savings does
he gross each year?
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KEY TO QULNMESTER POST TEST

Work Experience Program
The Jaw and the World of Work

TRUE OR FALSE (Value 10 points)

1. False 6. True

2. True 7. False

3. False 8. False

4. False 9. False

5. False 10. False

MULTIPLE CHOICE (Value 15 points)

1. #2 CW-2)

2. #2 (Plumber)

3. .1 ..._(2 ....Y22.__rs)

4. #1 (increase)

5. g3 (40

ESSAY (Value 25 points)

Teacher judgement

COMPUTATION (Value 50 points)

1. $57.99

2. $82181,

3. $86.72

4. $129.59

5. $4276.48



SKETCHING

Note to Instructor

Lesson 5

Many feel that sketching is Ear more useful to the planner than is mechanical
drawing (drafting). Most of the principles of graphic representation can be
taught through sketches. At a later time you might want tc introduce instrument
drawing. This procedure is much easier for the student. Learning to sketch
pictorial views is the easiest means of transition from experience with photo-
graphs of objects to worF.ing drawings.

Ob'ectives

The students will be able to
1. Explain the importance of this universal graphic language.
2. Demonstrate the ability to adequately present technical ideas by means of

Freehand sketches.
3. Demonstrate the ability to visualize three-dimensional objects in space.

Time Required One week

Instructional Aids

1. Film, "The Language of Drawing," Georgia Department of Education, Film
Libraries

2. Textbook and references
3. Chalkboard
4. Models of cars, furniture, toys, appliances
5. Birdhouse
6. Tools and materials

a. Rule
b. Pencil and pape.
c. Clipboard

7. Charts
a. Lettering charts (Eberhard faber),
b. Decimal equivalent and tap drill sizes (L. S. Starrett Co.)
c. Mechanical Drawing Wall Chart (F. Post Co.)

8. Blueprints
a. Machines
b. Tools
c. House or building

9. Projection box

Introduction

The work of the inventor, engineer, designer, craftsman, builder and others
would be hopelessly involved if there were not a language which all of these
people could understand. The language which is used by all people who build
or service things is the universal graphic language of the working drawing.



Builders and service people are not the sole users of drawings or blueprints.
Doctors use much electrical and mechanical equipment which requires a knowledge
of wiring diagrams and blueprints. Lawyers frequently are called upon to
interpret diagrams and drawings in the courtroom. Almost any magazine or
newspaper one sees today has many charts, diagrams, and section views used ro
convey information. Purchasing department personnel, sales people, home planners
and owners all need a knowledge of this graphic language.

Subject Matter Outline

1. The importance of a graphic language
a. To industry
b. To other areas of work
c. To home owners and planners
d. To the student

(1) In reading books, magazines, newspapers
(2) In building things

(Display several blueprints and diagrams and, in general, explain what
they portray. Display a blueprint and the article made from it.)

(Present the film "The Language of Drawing." Review the film after
presentation.)

2. Sketching* is used by those in authority to convey ideas to others.
a. Industrial designers and engineers make sketches for draftsmen to

reproduce as tracings and blueprints.
b. Draftsmen make sketches before making a drawing to plan and organize

their work.
c. Most ideas can be adequately presented by means of a sketch.

3. Materials for sketching (demonstrate use of each)
a. Paper
b. Pencil (soft)
c. Rule--to measure object after sketch is made

4. Sketch with a pencil (demonstrate technique)
a. Lines

(1) Horizontal lines (Have students sketch football field,
(2) Vertical lines baseball diamond, basketball floor,
(3) Inclined lines ladder, etc., but be certain that
(4) Arcs and circles what they draw is something they can
(5) Parallel lines recognize.)

b. Sketch pictorial views (demonstrate each).
(1) Oblique - sketch a book, birdhouse, tool - 45 degree angle.
(2) Isometric - sketch as above - 120 degree angles.
(3) Pictorials are realistic--pictures-like.

(a) Easy to visualize--artist's drawings.
(b) Show details poorly.

c. Sketch orthographic views (working drawings).
(1) Most frequently used drawing
(2) Object imagined in a box (demonstrate projection box)

* Write underlined words on chalkboard



(3) Views (point out relationship of views)
(a) Top
(b) Front
(c) Side

(4) For the sketch to look well, it must have same proportions as
object. Estimate ratio of height to width of front of object
and side. Do not measure the object.

(5) Lightly sketch a large "L" on the paper. The vertical and
horizontal lines of the "L" should be about l" from the left
and bottom of the paper.

(6) Using the ratios estimated in "4" block out the outlines of the
necessary views. (Point out the relationship of views.)

d. Sketch in the details.
(Sketch three views of birdhouse on chalkboard. Point out advantages
of true size and shape as applicable. Have students help complete
sketch.)

(Have students sketch three views of a book, birdhouse, cannister,
school building, tool, machine part, bicycle part, baseball, etc..)

5. Notes and dimensions
a. Drawing alone is incomplete.
b. Notes--convey meaning not elsewise indicated.

(1) Alphabet - (demonstrate strokes)
(2) Numerals - (demonstrate strokes)

(a) Indicate size
(b) Indicate location
(c) Read from bottom or bottom and right.

(Have students practice lettering their names, school names, tool
names, typical notes on drawings.)

6. Alphabet of lines (demonstrate each)
a. Object outline
b. Dimension line and arrow head (Place between and outside of views if

possible.) (Illustrate dimensioning of arcs, circles and narrow
spaces.)

c. Extension line
d. Center line
e. Hidden line
f. Border line
g. Cutting plane line
h. Section line

7. After object is sketched and the dimension lines placed where needed,
measure the object with a rule and place the necessary dimensions on the
sketch. Check carefully.

(Have students place necessary notes and dimensions on sketches.)

8. Reading a rule (sketch rule on board)
a. Divisions - 1/32, 1/16, 1/8, 1/4, 1/2, 1"
b. Stand rule on edge for accuracy in reading
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Summary questions

1. Who uses drawinga?
2. How does the engineer convey his ideas to the draftsman?
3. What is the meaning of horizontal? Vertical? Parallel? Arc?
4. how does an oblique drawing differ from an isometric? What are the

advantages of these drawings? Disadvantages?
5. What is a working drawing? What information does it give?
6. Name the various lines used on a drawing and explain what each is used

for
7. Why is it unnecessary to measure an c,bject before the sketch is made?

Assignment

1. Select some object in your home, sketch it, dimension it and bring to
class tomorrow.

2. Make a sketch or graph reporting sales or other data.
3. Make a sketch of some object that you have designed and that you believe

you can construct in this class.
4. Study your text.

Methods of testing

1. Objective test
2. Sketching problems
3. Evaluation of application of techniques throughout year

References

1. Coover, S. L., Drawing and Blue Print Reading, McGraw Hill, New York,
1966.

2. Fuller, Functional Drafting Today, Farnesworth Publ., 1966.
3. Giachino, Engineering and Technical Drafting and Graphics, American

Technical Society, 1966.
4. Giachino, Freehand Sketching, American Technical Society, 1955.
5. Stephenson, Drawing for Product Planning, Bennett, 1970.
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PLANNING

Note to Instructor

Lesson 6

During this unit you might notice that students cannot purposefully plan their
work when they have little or no understanding of the tools, materials and
processes called for. For this reason this unit might be used as motivational
material for the lessons which follow. The instructor should return to this
lesson and review it with the class frequently.

Objectives

The students will be able to
1. Plan a job carefully and then to work the plan.
2. Think in an orderly and logical manner.
3. Perform any task in an orderly manner.
4. Make a bill of material that is complete and accurate.

Time Required One to two days

Instructional Aids

1. Job plan sheet
2. Birdhouse or some other simple object
3. Drawing of object in 2

Introduction

After an object has been designed and after you make your drawings, you will be
ready to bring your ideas, your tools, and your materials together. This is
known as "planning the procedure." Actually it is a way of deciding on what
to do and on how to do it. In industry these and other functions are carried
out in the product engineering and industrial engineering or production
planning departments.

If you wanted to take a vacation trip, you would undoubtedly make careful plans
to insure getting to your intended destination. Similarly, before constructing
an object, it is necessary that you carefully plan in order to save time,
materials and effort. To be most successful, you must "plan your work; then
work your plan."

Subject Matter Outline

(Motivate student. Point out examples of the value of planning a vacation,
a ballgame, a fishing trip, a trip to the moon, a better mousetrap.)
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1. Write the specifications for the job.
a. Material
b. Construction
c. Finish
d. Other unusual details

2. Make the bin of material. Most of your laying out will be done by
referring to the sizes listed on this bill rather than by again
constructing the drawing.
a. Number of pieces, names of pieces
b. Sizes--rough and/or finished
c. Material
d. Total amount of material of a kind

e. Cost, unit and total

3. Plan the procedure for the job.
a. Determine what is to be done and how it is to be done.
b. Determine best order in which steps are to be performed.
c. Provide instructor checkpoints.
d. General procedure for most constructional activities. (List on

chalkboard.)
(1) Design, draw and plan
(2) Select materials
(3) Layout--instructor check
(4) Cut to rough size
(5) Record material sizes on stock card
(6) Cut to exact size
(7) Provide for fastening
(8) Assemble--instructor check
(9) Prepare for finish--instructor check

(10) Apply finish--instructor check

(Explain and illustrate on a typical example the above steps. Emphasize
that student must indicate what he will do and how he will do it. Let

students help analyze the operations insofar as possible.)

Summary Questions

1. Why is it necessary to plan the procedure for a job?
2. Why does your instructor limit you in your choice of jobs at first?

3. When can you design and plan a job yourself?
4. Of what value is the bill of material when laying out?

Assignment

1. Write the specifications, make a bill of material, and plan the procedure
_r)r the problem, product or activity you have selected.

2. Study your text.
3. Evaluate student's job planning throughout year

Method of Testing

1. Objective test.
2. Evaluate student's thoroughness in planning and care in following his plan.
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SELECTING MATERIALS

Note to Instructor

Lesson 7

The materials outlined in this lesson should be found in most general
laboratories. If you have other materials wl'.ich you use often, add their
names to this lesson.

The purpose of this lesson is to give students an overview of the materials
commonly used in industry and to place the responsibility for learning with
the student. He should be required to make choices on the basis of adequate
instruction, textbook study, and reference to notes taken in class.

Objectives

The students will be able to
1. Describe the common materials of construction, their characteristics and

uses.
2. Describe the relative values of the materials available.

3. Demonstrate ways of conserving materials.

Time Required One to two days

Instructional Aids

1. Material samples--rough, dressed and finished
a. White pine
b. Poplar
c. Walnut
d. Mahogany
e. Plywood, fir, gum, etc.
f. Tin plate
g. Black iron sheet, 28 ga.
h. Copper, 24 oz.
i. Aluminum, 16 ga. 22 ga.
j. Cold rolled steel rods
k. Hot rolled steel, band iron, angles, squares
1. Insulated wire

1. Cotton
2. Rubber - plastic
3. Enamel

m. Plastics
2. Chalkboard

Introduction

Selecting the best material for a job is one of the steps you must takn early
in the process of planning a successful product. In this unit we will study
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those factors that go into making a good selection from the materials which
are available in the laboratory.

Subject Matter Outline

1. Woods (Display samples of each)
a. Kinds of wood

(1) White pine
(a) Characteristics

1. Soft
2. Easy to work
3. Inexpensive, cost (quote cost)

4. Color--white to tan
5. Close, straight grain
6. Light weight

(b) Uses
1. For items not subjected to great strain or wear
2. For items to be painted
3. For building purposes

(2) poplar
(a) Characteristics

1. Color--greenish to white

2. Very close grain

3. Light in weight
4. Soft, straight grain

5. Medium strong
6. Easy to work

7. Inexpensive, costs
(b) Uses

1. Construction, boxes

2. Cheap furniture

3. Imitation for mahogany and walnut

(3) Walnut
(a Characteristics

1. Color--dark rich brown
2. Open grained
3. Medium weight, fairly hard
4. Straight grain

5. Works easily
6. Warps very little
7. Very durable
8. Expensive, costs
9. Finishes well

(b) Uses
1. For all high grade work
2. Boat building

(4) Mahogany (Philippine, African or Honduras)
(a) Characteristics

1. Color--tan to dark reddish brown
2. Very strong
3. Warps very little
4. Sometimes hard to work due to crooked grain



5. Finishes well
6. Expensive, costs
7. Open grained

(b) Uses
1. Best of cabinet woods
2. Interior finishes
3. Boat building

(5) Plywood
(a) Sold by square foot
(b) Standard sheet is 4' x 8'; thickness is 1/4", 3/8", 1/2 ", 3/4"
(c) Price varies with thickness and material
(d) Light, inexpensive, strong

b. Computing cost of wood
(1) Computed in board feet
(2) All thicknesses under 1" computed as 1" thick
(3) All thicknesses over 1" computed to next higher 1/4 inch.
(4) Formula for computing board feet (write on chalkboard)

Thickness x Width x Length (in inches
144

Example: 1" x 6" x 144" = 6 bd. ft.
144

c. Conservation
(1) Select stock as near size of piece as possible

Example: for a piece 1/2" x 5" x 12" cut rough stock 3/4" x 6" x
12 1/4"

(2) Always layout from end of board, but watch for checks or other
defects in board

(3) Measure correctly and have instructor check woi..
d. Check questions and summary

(1) What are some of the characteristics of white pine, poplar,
walnut, mahogany?

(2) What are some of the uses of white pine, poplar, walnut, mahogany?
(3) How does the thickness of wood affect the calculation of board

feet?
(4) What is the difference between board measure and square measure?

2. Metals (Display samples of each)
a. Types of metal

(1) Tin Plate - Sheet steel covered with tin
(a) Characteristics

1. Light weight
2. Inexpensive, costs
3. Easy to work
4. Easy to assemble by soldering

(b) Uses
Example: Small sheet metal objects such as tin cans, trays,
funnels, boxes.

(2) Black iron sheet
(a) Characteristics

1. Relatively inexpensive, costs
2. Difficult to work in heavy gauges, easy in light
3. Assembled by most met.hods.
4. Should be painted.
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(b) Uses
Example: Sheet metal objects such as signs, boxes, cabinets.

(3) Copper
(a) Characteristics

1. Easy to work
2. Expensive, costs
3. Polishes well
4, Tarnishes easily
5. Easy to solder

(b) Uses
1. Art metal,.7ork

2. Metal spinning
(4) Aluminum

(a) Characteristics
1. Easy to work
2. Relatively inexpensive, costs
3. Polishes well
4. May be welded or soldered with special techniques

(b) Uses
1. Art metalwork
2. Metal spinning

(5) Mild Steel
(a) Characteristics

1. Soft

2. Easy to work
3. May be case hardened only
4. Relatively inexpensive, costs

(b) Types
".;.. Hot roll - scale

2. Cold roll - exact size, harder than hot rolled.

(c) Shapes
1. Band

2. Bars
3. Round
4. Squares
5. Angle
6. Hollow tubing

(d) Uses
Example: Legs, scrolls, lamps

(6) Galvanized Steel
(a) Characteristics

1. Light weight
2. Easy to work
3. Relatively inexpensive, costs
4. Zinc protective coating

(b) Uses
1. General sheet metal work
2. Roofing construction
3. In Weather

b. Computing cost of metal
(1) Computed in square feet or lineal feet
(2) Formulas for computing square feet (write on chalkboard)
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(a) Length x Width (in inches)
144

Example: 6" x 6" 1/4 sq. ft.
144

(b) Length. (in feet) x Width (in inches)
12

Example: 4' x 18" _ 6 sq. ft.
12

(Have students work several examples.)
c. Conservation

(1) Select stock as near size as piece as possible.
(2) Always cut from end of piece.
(3) Design project to make maximum use of sizes of stock available.
(4) Have instructor check layout.

d. Check Questions and Summary
(1) What are some of the uses of tin plate, black iron sheet, copper,

aluminum, mild steel?
(2) What are some of the characteristics of tin plate, black iron

sheet, copper, aluminum, mild steel?
(3) In what shapes are metals available?
(4) What are the advantages and disadvantages of woods and metals?

3. Wire
a. Types of wire

(1) Annealed iron
(a) Characteristics

1. Inexpensive, costs
2. Easy to work
3. Poor conductor of electricity
4. Annealed means softened--by heat

(b) Uses
1. Ornamentation
2. Providing support

(2) Copper
(a) Characteristics

1. Good conductor of electricity
2. May be single or multiple stranded
3. Relatively inexpensive, costs
4. Easy to work

(b) Uses--for electrical conductors
(c) Types of insulation

1. Cotton
2. Rubber
3. Enamel

b. Computing Cost of Wire
(1) Wire is sold by pound or by lineal foot
(2) Diameter or wire gauge must be considered

c. Check Questions and Summary
(1) What are some of the characteristics of annealed iron and copper

wire?
(2) What are some of th.2 uses of annealed iron, and copper wire?
(3) What are three types of insultation?
(4) How is cost of wire computed?



4. Plastics

5. (Add other materials you can provide.)

Summary

As you can see, there are many things which gc, into determining the miltelial
you will use in a product. Study each of the materials we have discussed
carefully before making your choice and also consider using materials which
we have not discussed.

You should take care in designing your product to make maximum conservation of
the materials available.

Summary Questions

1. How is the cost of wood computed?
2. What are the two formulas for computing board feet? How are they used?
3. What are some of the woods we have in this laboratory and their

characteristics?
4. How do we compute the cost of metals?
5. What general shapes and sizes does wood come in?
6. What are some of the products made from wood and metal?
7. How would you go about choosing the right material for your project?

Assignments

1. Choose the materials for your product and prepare a short summary on why
you chose them.

2. Study your text.

Methods of Testing

1. Objective test
2. Identification of materials
3. Problems dealing with materials and industrial design
4. Evaluate summary of material choice
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MEASURING AND LAYING OUT

Note to Instructor

Lesson 8

Measuring and laying out tools and procedures are most important in industry
anti to the student worKing in the laboratory. The purpose of this lesson is
to make the student aware of the various layout tools and their use. Success
in the laboratory will depend greatly on his ability to use layout tools and

follow layout procedures. Every effort should be made to make sure all
students have a thorough knowledge of layout procedures and tools.

Objectives

The students will be able to
1. Demonstrate the ability to read and use the common tools for measuring

and laying out work.
2. Describe a proper layout procedure.
3. Demonstrate an understanding of precise layout and measurement through

good craftsmanship.

Time Required One to two days

Instructional Aids

1. Film "Measuring and Layout Tools" - #5260, one reel, color, Georgia
State Department of Education Film Library

2. Lufkin Rule Chart (Lufkin Rule Co.)
3. Chalkboard
4. Textbook
5. Blueprint or completed plan sheet
6. Tools and materials

a. Pencil
b. Knife
c. Scriber
d. Prick punch
e. Center punch
f. Bench rule
g. Push pull tape
h. Calipers - inside and out
i. Dividers, toolmakers and wings
j. Sliding "T" bevel
k. Ball peen hammer
1. Try and miter square
m. Combination square
n. Framing square
o. Small piece of metal and wood

p. 12" rule (one per student)
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Introduction

1. What is layout? -- Mar' ircles and arcs on material surface
2. Who uses layout and men:

a. Auto mechanic
b. Cabinet maker
c. Carpenter
d. Furniture maker
e. Engineer and architect
f. Contractor
g. Sheet metal worker
h. Machinist
i. Welder
j. Any craftsman or technician

3. Importance of layout and measurement
a. Necessary for accuracy
b. Necessary for good design
c. Necessary for function of any construction

Subject Matter Outline

1. Layout is the process of transferring a pattern to the material.
a. The finished job can be no more accurate than the layout.
b. Always check layouts carefully before cutting.
c. Process is similar on wood, metal or plastics.

2. Measuring - (Display lufkin rule* chart)
a. Various types

(1) Bench rule is 12-24" long, used for accurate work
(2) Folding rule is 6-8-10-12 ft. long, not too accurate
(3) Push-pull tape is 6, 8, 10, 12 ft. long, handy to carry

b. How to read 1/2", 1/4", 1/8", 1/16" (Draw large rule on board and
explain the markings)
(1) Use on edge for accurate measurement
(2) Transfer of dimensions from paper to work
(3) Measure twice, cut once

(Pass out 12" rules and have each student measure some small objects and
record findings on paper. Check each student for accuracy.)
c.. Calipers --(outside and inside)

(1) Used to transfer and check measurements
(2) Difference between outside and inside calipers
(3) 'low to set-touch and feel

3. Marking lines and points on materials (demonstrate use and care of each)
a. Pencil

(1) Use on wood, aluminum and copper
(2) Gauge with pencil
(3) Use a "V" for accurate location of point

b. Knife -- Use on wood for greatest accuracy in layout
c. Scriber

(1) On metal -- scratches line, won't rub off
(2) Handle with care

*Write underlined words on chalkboard.
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d. Prick punch
(1) Mark points on metal that were located with scriber
(2) Tap with ball peen hammer

e. Center punch
(1) Mark centers for drilling
(2) Tap with ball peen hammer

f. Dividers (toolmakers and wing)
(1) Set to dimension on the rule
(2) Divide lines or spaces in equal parts
(3) Transfer dimensions
(4) Bisect angles
(5) Squeeze legs of toolmakers dividers together and spin nut

g. Marking gauge
(1) To scratch lines parallel to an edge
(2) Keep spur sharp
(3) Do not use across the grain

4. Making square and angular layouts (demonstrate each) (Emphasize the
importance of squareness, the advantages to the worker)
a. Try and miter square

(1) Check right and forty-five degree angles
(2) Used on small pieces
(3) Handle with care

(Let several students check for squareness.)

b. Combination square
(1) Similar to try and miter square in purpose
(2) Importance of lock--if not locked will be inaccurate
(3) Can use rule by loosening lock and nut and sliding square head off
(4) Point out advantages over try and miter square
(5) Handle with care

c. Framing square
(1) Used on large work
(2) Mention various markings and tables
(3) Handle with care

d. Selecting proper square for the job--select the square that will give
the degree of accuracy desired and that fits the size of the work.

e. Sliding "T" bevel
(1) Check and transfer angles
(2) Importance of lock

(Have a student check angle of slanting table leg and point out how to
transfer this to other legs.)

5. Patterns and templates
a. Full scale layout on paper, cardboard or sheet metal
b. Transfer to wood, metal and other materials by tracing shape
c. Mother uses one in making dresses



Summary

(Introduce and present film "Measuring and Layout Tools.")

1. Measuring
a. Rule on edge
b. Measure twice, cut once
c. Calipers used to check ions

2. Marking - depends on can in _ ing points

Question: What tools are make points?

3. Squaring is of utmost importance to the function.

a. Try square
b. Combination square
c. Framing square
d. Sliding "T" bevel - for other than 45 degrees or 90 degrees

4. Other layout tools
a. Template - trace around easiest method
b. Dividers - arcs and circles
c. Marking gauge - parallel lines

5. Steps for layir: out on wood, metal, plastics, etc.
a. Select tools needed
b. Work from a trued edge if possible
c. Locate arcs and circles first
d. Draw straight lines
e. Check accuracy against drawing

Summary Questions

1. Who uses layout and measuring tools?
2. What are the steps and tools used for making a layout on wood? On metal?
3. Why should care be taken to assure accuracy?
4. What relation is there between layout and craftsmanship?
5. Give the name and use of each layout and measuring tool.
6. What is "layout"?

Assignment

1. Make study assignments concerning layout and measurement in the industrial
arts book adopted for the school.%

2. Special reports concerning other layout methods should be assigned to
the accelerated students and some should visit an industrial shop that
uses layout materials and report their findings to the class..

3. Lay out your pattern on the material you selected.
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Method of Testing

1. Teacher should evalua-e students on their independent and craftsman-like
application of instruction to their work.

2. Objective test
3. Evaluate reports
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CUTTING TO ROUGH SIZE

Note to Instructor

Lesson 9

The purpose of this lesson is to make the students aware of the more common
hand tools and the processes Jf roughing out materials. Demonstrate each
process, ask questions as you proceed and invite various students to assist
you in presenting the lesson to your class. You may wish to add instruction
in the use of the jig saw, band saw, lathe and drill press to this unit.

Objectives

The students will be able to
1. Choose cutting tools wisely.
2. Perform common cutting operations.
3. Work safely and with regard for others.
4. Cooperate in sharing tools and maintaining an awareness of the welfare

of others.

Time Required Cne to two days

Instructional Aids

1. Chalkboard
2. Tools and materials

a. Board - 1" x 4" x 24"
b. Crosscut saw
c. Ripsaw
d. Backsaw
e. Compass saw
f. Coping saw
g. Piece of plywood - 1/4" x 6" x 6"
h. Band iron - 1/8" x 3/4" x 6"
i. Sheetmetal - 6" x 6", 28 ga.
j. Hacksaw
k. Sawhorses
1. Wire-cutting pliers
m. 1/4" x 6" round steel
n. Cold chisel
o. Ball peen hammer
p. Rule

3. Charts
a. Disston File and Hacksaw
b. Disston Handsaw Cuts
c. Disston Special Purpose Saws
d. Disston - How to Use a Handsaw
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Introduction

After the pattern has been transferred to the material, it should be checked
carefully against the bill of material. Then you are ready to cut the
material to its rough size.

Most materials are cut slightly oversize so that the cutting marks of the
tools may be removed and so that the parts can be later reduced to exact
dimensions. Sometimes it is permissible to cut materials to exact dimensions
with the roughing-out tools because the cutting marks will be concealed by
further construction. Always insure that no tool marks will appear in a piece
of material after it is assembled. One indication of fine craftsmanship is
the complete absence of tool marks in the finished product.

After cutting your stock to rough size, enter the amount of material used on
your stock card.

Subject Matter Outline

1. Saws (Woods and most heavy metals are generally cut to rough size with
saws of one kind or another)
a. Handsaws - for cutting wood only

(1) Selection
(a) Crosscut saw*

1. 60 degrees pointed, "V" teeth (Refer to Disston Saw
Chart)

2. "Cuts" across grain
3. 8-12 points per inch

(b) Rip Saw
1. 90 degrees chisel shaped teeth filed straight across

(Refer to Saw Chart)
2. Saw with the grain
3. 5-7 points per inch

(2) Sawing (Demonstrate grip on handle and sawing)
(a) Keep work horizontal, if possible, on saw horse or in vise.
(b) Use thumb of left hand for guide (note left-handed students).
(c) Cut 1/16" from line in waste stock.
(d) Start cut on back stroke.
(e) Crosscut at 45 degrees, rip at 60 degrees.
(f) Use long, even strokes.
(g) Change direction by twisting slightly on forward stroke.
(h) Use short, light strokes to complete cut.

(i) Hold piece being cut off.
(j) Protect teeth against foreign objects.

(3) Safety
(a) Keep fingers away from teeth.
(b) Keep saw in kerf.
(c) Do not force saw.
(d) Replace saw on tool panel when through.
(e) Report injuries to instructor.

* Write underlined words on chalkboard.



(Have a student or two demonstrate sawing.)

b. Special purpose saws for wood
(1) Back saw (Display)

(a) Used for very accurate sawing as in joint and cabinet work
(b) 16 points per inch, filed like crosscut saw
(c) Reinforced back
(d) May be used for plastics

(Demonstrate use and care.)

(2) Coping saw (Display)
(a) For sawing irregular shapes
(b) Blades replaceable
(c) Ripsaw teeth
(d) Hold work in vise or on coping saddle

1. Vise -- teeth point forward
2. Saddle -- teeth point to handle

(e) Tighten blade by turning handle
(f) Blade may be turned 360 degrees so work clears frame
(g) May be used for plastics

(Demonstrate use and care.)

c. Hacksaw
(1) For metal or plastics sawing
(2) Replaceable blades

(a) 16 teeth, thick and soft materials
(b) 24 teeth, general purposes
(c) 32 teeth, thin materials, conduit
(d) Select blade that permits at least 2 teeth on material to

avoid stripping teeth
(e) Tension blade tightly

(3) Adjustable frames for blades 6" - 12" long
(4) Sawing (Demonstrate)

(a) Start as you would crosscut saw or --
(b) File notch at proper location and start saw in notch.
(c) Hold handle and end of frame.
(d) Use long even strokes, use body and arms.
(e) Apply pressure on forward stroke only.
(f) Cut at 40-50 strokes per minute.
(g) Ease up on final strokes.
(h) Allow 1/32" for filing to exact size.

(Have stu.lent demonstrate hack sawing.)

d. la Saw and Band Saw

2. Snips
a. Types (Display each)

(1) Straight,

(2) Curved
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(3) Compound
(4) Aviation

b. For cutting sheet metals only, not wire
c. Capacity

(1) Sheet steel - 22 ga
(2) Aluminum, copper - 16 ga

d. Use as you would scissors to cut paper
e. Usually cut on line

(Demonstrate use of each snip.)

3. Cold chisels
a. For shearing cold metals sheet, band iron, rivets, etc.
b. Check cutting edge - sharp, 60 degrees bevel, no mushroomed head
c. Hold work in vise or on -crap.
d. Wear goggles.
e. Grasp chisel firmly.
f. Place on line, watch heaf! of chisel and strike sharp blows with ball

peen hammer.
g. Warn and watch for others..

(Demonstrate shearing piece of band iron.)

4. Pliers -- Use only wire cutting pliers to cut wire
a. Diagonals
b. Linemans
c. Common -- slip joint

5. Lathe

6. Drill Press

Summary

1. This unit prepares you to cut wood, metals and plastics to rough size.
2. Names of tools used to cut rough size

a. Ripsaw
b. Crosscut saw
c. Backsaw
d. Coping saw
e. Compass saw
f. Tinner's snips
g. Hacksaw
h. Cold chisel
i. Pliers

3. Safety and care of tools
a. Pay attention to what you are doing.
b. Never place hand in front of an edge tool.
c. Exercise caution especially when starting a cut with saws.
d. Report all injuries to i-----,:ructor.
e. Keep your tools in an oru :ly array on the work bench.
f. Return tools to panel as 'on as you are through with them.
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Summary Questions

1. Which tool would you use to
a. Cut a board to length?
b. Cut a board to width?
c. Cut a 4" circle in sheet rock?
d. Cut out a star in 3/8" plywood?
e. Cut a curved layout in 24 ounce copper?
f. Saw a diagonal line in 3/4" board?
g. Cut off 3/8" steel rod?
h. Cut a figurine in 1" white pine?

2. Why are the t -th on a crosscut saw filed to a knife like point?
3. Why is a bloc' of wood sometimes used as a guide when cutting with a

backsaw?
4. How many teeth should always be touching when cutting metal with the

hacksaw?

5. Why is it important to check your layout before cutting?
6. Name six kinds of saws.
7. Why is a cold chisel sometimes used instead of a hacksaw?
8. Which tools may be used to cut wood only? Metal only? Wood or metal?
9. Why should tools be returned to the panel as soon as possible?

Assignment

1. Be prepared to give a demonstration to class on the use of any cutting
tool.

2. Study your text for further information.
3. Cut your stock to rough size.

Method of Testing

1. Objective test
2. Evaluate student's choice, use, and care of tools.
3. Have student investigate a material cutting method in industry and report

to class or write the report.
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Lesson 10

CUTTING TO EXACT SIZE

Note to Instructor

Most students eagerly await the moment when they can begin cutting materials
to size and assembling them. It is important that they know the basic tools
used and the procedures for cutting to exact size. This lesson should provide
students with knowledge and skills that will help them in cutting to exact

size. Although all students are not expected to develop the same degree of
skill in this lesson, they should obtain the necessary information and
procedures so they can further develop skills as they work in the laboratory.
You may wish to add instruction in the use of the bench grinder and the belt
and disc sanders to this lesson.

Objectives

The students will be able to
1. Select and demonstrate the proper use of the common tools.

2. Explain the importance of accuracy to good craftsmanship.

3. Describe and demonstrate the best procedure for accomplishing a task.

Time Required One to two days

Instructional Aids

1. Chalkboard
2. Charts -- Stanley Tool Charts
3. Textbook
4. Tools

a. Jointer plane
b. Fore plan
c. Jack plane
d. Smooth plane
e. Block plane
f. Spokeshave
g. Rabbet plane
h. Wood chisel
i. Mallet
j. Try square
k. Square file
1. Round file
m. Three-square file
n. Mill file
o. Flat file
p. File card
q. Wood and metal samples
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Introduction

After your material has been cut to rough size, enter the exact amount of
material used on your stock record card.

You are then ready to cut the material to its exact size prior to assembly
or prior to making provision for fastening. In some instances you will find
that after cutting to rough size no further processing is necessary. Tin
snips, for example, are usually used to cut sheet metals to exact size.

When you made your layout, you made lines on your materials. When you cut it
to rough size you cut outside of the line or in the waste stock. At all times
you were careful not to cut into the line. While cutting to exact size you
must also be careful not to cut past the line. A craftsman attempts to
"split" the line when cutting to exact size. If you cut past the layout
lines, the accuracy and precision of the part will be destroyed.

Subiect Matter Outline

1. Planes* - for wood or plastics
a. Kinds (Display each)

(1) Block plane, 5" - 7"
(2) Smoothing plane, 8" - 9"
(3) Jack plane, 11" - 14"
(4) Fore plane, 18"
(5) Jointer plane, 22" - 24"
(6) Rabbet plane

b. Employ bevel edged cutter, plane iron
(1) Chip breaker (plane iron cap) curls chip
(2) Must be sharp

c. Adjustments (Demonstrate)
(1) Depth
(2) Lateral

d. Selection (Demonstrate)
(1) Block plane for end grain
(2) Largest hand plane you can handle and that will fit surface to

be planed (Use jack plane for general purpose.)
(3) Rabbet plane, for rabbets or similar cuts

e. Use (Demonstrate)
(1) Clamp material in vise or against bench dog.
(2) Hold knob in left hand, handle in right.
(3) Apply pressure on knob at start of cut; on handle at end of cut.
(4) Hold parallel and square with surface.
(5) Use body to help push plane.
(6) Plane with grain.
(7) Plane end grain slightly over halfway from both ends.
(8) Plane to line only.
(9) Lay on side when not in use

*Write underlined words on chalkboard.
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f. Squaring a board (Demonstrate procedure) (List on chalkboard)
(1) True working face.
(2) Plane working edge true and square with working face.
(3) Plane working end true and square with face and edge.
(4) Plane other end true and square.
(5) Plane other edge true and square.
(6) Mark and plane to thickness.

2. Spokeshave
a. A plane with a short bed and two handles
b. Use to plane irregular surfaces
c. Push or pull (Demonstrate)

3. Chisels
a. Most dangerous hand tool
b. Keep both hands on chisel or behind cutting edge.
c. Must be sharp
d. Use to trim or pare (Demonstrate)
e. Drive with mallet only.

4. Files
a. Kinds (Display each) (Refer to file chart)

(1) Flat - double cut
(2) Mill - single cut
(3) Round
(4) Square
(5) Triangular
(6) Half round

b. Selection
(1) Choose file to fit surface.
(2) Double cut files cut rapidly--wood, metal or plastics.
(3) Single cut files produce smooth finish--metal or plastics.
(4) Rasps - for wood or soft metals
(5) Shear tooth - soft metals
(6) Always fit handle to file.
(7) Files are hard and brittle.

c. Use (Demonstrate)
(1) Crossfiling*

(a) Clamp or hold work securely.
(b) Use long even strokes.
(c) Relieve pressure on backstroke.
(d) Clean with file card or brush.
(e) Protect teeth.

(2) Drawfili.ng metals only
(a) Use mill file.
(b) Hold at right angles to surface.
(c) Move back and forth.
(d) Clean teeth frequently.

5. Grinder

* Write underlined words on chalkboard.



6. Belt and Disc Sander

Summary

Bevel-edged tools are used to cut woods principally, but may be used on
plastics also. Files are principally for use on metals, but they find uses
on wood and plastics also. Rasps are generally used on wood or soft metals
such as lead.

Summary Questions

1. Name the different kinds of planes and identify each.
2. Name the different kinds of files and identify each.
3. What is the procedure for squaring a board?
4. How can you keep end grain from splitting?
5. Describe drawfiling. Crossfiling.

6. Compare the cutting action of a plane, chisel and a file.
7. What would probably happen if you should drop a plane on a concrete floor?

8. Why should the plane be placed on its side when not in use?
9. Why is it important to just "split" the line when cutting to exact size?

Assignment

1. Read your text.
2. Cut your materials to exact size.

Method of Testin

1. Objective test
2. Evaluate student's selection, use and care of tools.
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ASSEMBLING AND FASTENING

Note to Instructor

Lesson 11

With the methods of fastening and assembling materials changing rapidly it will
be impossible to cover all types and procedures in detail during this unit.
However, the basic methods used for fastening and assembling are presented so
the student can select a method most suitable for his situation. The tools

and equipment used to fasten and assemble are also covered since they are
common to the basic methods of fastening and assembling.

Objectives

The students will be able to
1. Describe and identify several kinds of fasteners and methods of assembly.

2. Select proper fasteners and fastening techniques for a job.

3. Identify the common joints used in construction.

Time Required One - two days

Instructional Aids

1. Display board of common wood and metal fasteners
2. Display of common joints used in wood
3. Display of common seams and joints used in metals

4. Chalkboard
5. Tools and materials

a. Scrap wood
b. 3/8" dowel rods or pins
c. Brace
d. Automatic screwdriver
e. Drift punch
f. Sheer metal scraps
g. Handscrew, "C" clamp
h. Bar clamp
i. Hammer (claw and ball peen)
j. Screwdrivers
k. Nail set
1. Hand drill
m. Countersink
n. Glue
o. Rivets
p. Riveting hammer
q. Rivet set
r. Solder
s. Soldering iron
t. Flux
u. Twist drill
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v. Hand groover
w. Gas welding outfit
x. Nail assortment
y. Screw assortment
z. Hand reamer - brake

6. Charts
a. Nail chart (General Motors)
b. Screw chart (General Aotors)

7. Film #556, "Using Screws and Nails." Georgia Department of Education,
Film Library.

Introduction

There are dozens of different kinds of fasteners used to hold materials
together. We cannot hope to study all of them in this course. We 1,

however, learn something about some of the more common fasteners, and fastening
techniques.

Basically, materials are held together by adhesion (gluing, soldering),
cohesion (welding, solvent cementing) and mechanical linkage (nails, screws,
bolts).

Your choice of a fastener or fastening technique will depend upon the nature
of the article you plan to assemble. For high quality furniture you would
choose joints and glue and possibly screws. For a crate to ship a dog in,
you would probably use common nails. To fasten metal together you might
solder, braze or weld, or you might use a joint, bolt, rivet or screw of some
type.

The film you are about to see deals with nails and screws and the technique
for using each. Make notes of the different kinds. When the film is finished,
let us see how many you can identify.

(Present film - "Using Screws and Nails." After film, ask students to identify
various nails and screws and tell where they are used.)

Subject Matter Outline

1. Nails commonly used
a. Kinds (Refer to nail chart. Display each kind.)

(1) Common*
(2) Finish
(3) Box
(4) Wire nails
(5) Wire brads

b. Size is referred to as penny - "d." (Note nail chart for lengths of
various penny designations.)

c. Wire nails and brads are sized in inches of length and wire gauge
diameter.

* Write underlined words on chalkboard as these are new words in industrial
arts students' vocabularies.



d. Selection of nails
(1) Rough work - common or box
(2) Finish work - finishing
(3) Wire nails, brads - for small pieces
(4) In general, length should be 3 times thickness of top piece

being nailed.
e. Drive nails with a hammer (Demonstrate).

(1) Choose 7-13 oz. claw hammer.
(2) Grasp near end of handle.
(3) Hold nail near head in thumb and forefinger.
(4) Tap nail lightly to start.
(5) Remove fingers from nail and drive nail home.
(6) Use wrist and forearm motion.
(7) Set finishing nails with nail set.

2. Screws hold more securely than do nails.
a. Kinds (Refer to screw chart)

(1) Flathead
(2) Roundhead
(3) Ovalhead
(4) All are available in wood screws and machine screws.

b. Sizes
(1) Length in inches
(2) Diameter in wire gauge (Compare this with gauges of wire brads.)

c. Selection of screws
(1) Available as blued, bright, chrome, brass
(2) Flathead - should not be visible in use
(3) Round or oval head - where visible in use
(4) In general, length should be 2-2 1/2 times thickness of top piece.
(5) All kinds are available with a standard slot or a crossed slot.

d. Drive screws with a screwdriver (Demonstrate)
(1) Drill pilot and shank holes with hand drill and twist drill.
(2) Counter sink for flat or oval head screws.
(3) Point of screwdriver should fill slot in screw head (standard

or crossed slot) to prevent damage to screw and screwdriver.
(4) Wax or soap screw for hard wood.
(5) Guide tip of screwdriver with left hand.
(6) Automatic screwdriver requires care in using.

e. Machine screw nuts should be tightened with a wrench.

3. Glues and gluing (Demonstrate)
a. Variety of kinds

(1) Animal
(2) Casein
(3) Resin
(4) Contact cement

b. Pieces of wood must fit well
c. Apply glue to surface - work rapidly.
d. Clamp - prepare clamps prior to applying glue

(1) Bar or cabinet
(2) "C"
(3) Hand screws
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e. Remove excess glue with damp cloth.
f. Observe drying time.

4. Joints for wood (Display each)
a. Butt - common, cheap construction
b. Rabbet - good corner joint for boxes
c. Dado - good for shelves
d. Dowel - table tops, rails and legs (butt joint with dowels added)
e. Mortise and tenon - good furniture joints
f. Miter joint - picture frames, window screen frames

5. Soldering sheet metals (Demonstrate)
a. Clean metals - copper, gal. iron, black iron, tin plate.
b. Clean soldering copper or iron.
c. Heat and tin tip.
d. Select acid core solder - 50-50.
e. Apply tip to joint and heat.
f. Apply solder and sweat joint, avoid fumes.
g. Solder must be in joint - not on surface.
h. Wash off acid flux.

6. Brazing and welding (Demonstrate)
a. Clean metals, chamfer if necessary.
b. Place pieces in position on welding table.
c. Put on welding goggles.
d. Open tank valves.
e. Adjust regulators, light and adjust touch.
f. Braze with brazing rod and flux.

(1) Heat to cherry red.
(2) Apply rod.
(3) Allow to cool slowly.

g. Weld with filler rod.
(1) Puddle.
(2) Add filler rod.
(3) Allow to cool slowly.

h. Shut off equipment.

(Compare welded, brazed and soldered joints and the processes involved.)

7. Riveting sheet metals (Demonstrate)
a. Locate holes.
b.- Drill or punch holes in metal on end grain wood block.
c. Insert rivet and draw.
d. Upset rivet shank with riveting or ball peen hammer. Use least number

of sharp blows to avoid work hardening rivet.
e. Ornament rivet with rivet set or peen.

8. Sheet metal joints
a. Grooved seam - for stove pipe, cans, etc.

(1) Provide sufficient material for seam.
(2) Bend edges to be joined in opposite directions.
(3) Form sheet and join.
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(4) Set down with hand groover and hammer over conductor stake.
(5) Solder.

b. Lap joint - for boxes, trays, etc.
(1) Provide a tab for joint.
(2) Bend with hand seamer or brake.
(3) Solder.

9. Plastics may be fused together with a solvent cement or a plastic cement.

Summary Questions

1. What advantage does a dowel joint have over some of tha other joints?
2. In making the bends for a lap joint, how are the bends made?
3. What is a rivet set?
4. Name three kinds of nails.
5. What are the advantages of using nails? Disadvantages?
6. Why is a pilot hole necessary when driving screws?
7. What is the difference between brazing, welding and soldering?
8. What is the difference between gluing and cementing?

Assignment

1. Read your text.

2. Select the proper fasteners for your job.

Methods of Testing

1. Objective test.
2. Fastener identification.
3. Evaluation of selection and use of fasteners and assembly techniques.
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FINISHING

Note to Instructor

Lesson 12

Mosc students eagerly await the moment when they can apply a finish to the
project. Be sure the project is ready for a finish by making the student aware
of the fact that once a scratch or blemish is covered by the finish it will
remain there, visible evidence of a lack of craftsmanship.

A cooperative attitude must be developed toward using the finishing facilities
as they will be more crowded at times than desirable. Also, an attitude toward
keeping the finishing room clean and neat at all times should be developed.

As you introduce this unit, ask the students to look at your finished samples
and to react to them. Also show them the samples with defects. Ask for their
comments.

Objectives

The students will be able to
1. Select the various materials and demonstrate the techniques involved in

applying finishes.
2. Cooperate in the use of the facilities for finishing.
3. Recognize various finishes and explain their advantages and disadvantages.

Time Required One to two days

Instructional Aids

1. Film, "Industrial Arts: Wood Finishing," #4386, Georgia Department of
Education Film Library

2. Display illustrating the steps in the finishing process
3. Finished samples (Rubbed down where appropriate)

a. Pine - enamel
b. Maple - varnish
c. Walnut - stain, fill, lacquer
d. Mahogany - stain, fill, lacquer
e. Copper - clear, lacquer
f. Mild steel - enamel

4. Finished samples with defects
a. Tool marks
b. Sanding scratches
c. Improper filling
d. Rubbing defects
e. Runs and sags
f. Laps

5. Chalkboard
6. Tools and Materials

a. Pieces of wood (dressed)
b. Hand scraper
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c. Garnet paper (1/2, 1/0, 2/0, 3/0, 4/0)
d. Crack fillers
e. Shellac and alcohol
f. Stain (water, oil, NGR)
g. Paste wood filler
h. Copper (sheet)
i. Buffing wheel
j. Lacquer and thinner
k. Pumice stone
1. Rubbing oil
m. Rubbing block
n. Wax
o. Brushes
p. Spray gun
q. Soldering coppe7 and damp cloth
r. Rags
s. Varnish
t. Paint or enamel

Introduction

Finishes are classified as opaque or transparent. Opaque finishes, such as
paint and enamel, hide the material under them. They are usually used on
inexpensive woods and metals. Transparent finishes, such as shellac, lacquer
and varnish, permit the material under them to show through. Fine woods should
always have a transparent finish applied. Nonferrc-s metals, such as copper
and brass usually have a transparent finish applied so that the color of the
metals is visible. Aluminum requires no finish as an oxide forms on its surface
and protects it from tarnishing.

Finishes are applied for several reasons. On wood, the finish keeps moisture
out, prevents decay, helps keep it sanitary and beautifies. On metals, finishes
beautify and prevent oxidation.

When you are preparing your work for a finish, you must remove all visible tool
marks, sanding scratches, dirt, oil, glue and the like. The adage, "cleanliness
is next to Godliness," applies here too.

While work is being finished you must exercise care not to spoil your classmate's
work.

The finishing material and application techniques discussed in this lesson are
presented in the order in which they usually occur. See if you can develop
the correct procedure for applying each type of finish by the time we complete
the lesson.

Subject Matter Outline

1. Prepare the surface - wood (Display materials and demonstrate use).
a. Repair damaged portions.
b. Remove mill marks, scratches, etc..

(1) Scraper*
(2) Abrasives - garnet paper 1/2, 1/0, 2/0, 3/0, 4/0

(a) With grain only
*Write underlined words on chalkboard.
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(b) Use sanding block
(c) Finish sand with 3/0 or 4/0.

c. Fill cracks and holes.
(1) Shellac stick
(2) Plastic wood
(3) Putty
(4) Water putty
(5) Glue and sawdust

d. Remove all glue, oil, and dirt.
e. Raise dents, damp cloth and soldering copper.
f. Inspect for scratches.
g. Raise grain of open grain wood.
h. Sand with 4/0 garnet finishing paper.

2. Prepare the surface - metals and plastics
a. Copper

(1) Remove scratches.
(a) Files
(b) Abrasives

1. Aluminum oxide
2. Silicon carbide

(2) Polish and buff.
(3) Clean in one part nitric acid and four to six parts water.
(4) Rinse in water.

b. Aluminum and Plastics
(1) Remove scratches.

(a) Files
(b) Water and pumice

(2) Polish and buff.
c. Galvanized iron - remove oil film and etch ,ith vinegar.

3. Stains - transparent (Display each)
a. Purpose - To color wood more uniformly. Woods such as cherry, walnut,

mahogany, etc., except when bleached, are always stained in good
furniture. Stains may be very light.

b. Types
(1) Water - used on best furniture

(a) Deep penetration
(b) Great variety of colors
(c) Does not fade
(d) Inexpensive
(e) Raises grain
(f) Apply with brush or spray
(g) Drying time - six hours

(2) Oil - turpentine
(a) Rich, mellow tones
(b) Available in colors of most important furniture woods
(c) Easy to mix
(d) Easy to apply - brush on and wipe off with rag
(e) Color fades with exposure to light
(f) Drying time - 24 hours

(3) Non-grain raising - NGR
(a) Recently developed
(b) Good penetration
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(c) Light fast
(d) Apply by spraying
(e) Expensive
(f) Dries in two to four hours

c. Application (Demonstrate)
(1) Brush with grain - full length. May be sprayed.
(2) Stain removable parts separately.
(3) Stain inside surfaces first.
(4) After dipping the brush, begin on unstained part and brush into

stained portion.
(5) Stain sapwood first and allow to dry. Do general staining

afterward.
(6) When dry, apply wash coat of shellac (one part shellac - five

alcohol). (Sand lightly with 4/0 when dry.)
(7) Apply stain solvent to end grain before staining to limit

absorption of stain.

(8) Clean brushes.
d. Some articles may be dipped.

4. Wood fillers
a. Purpose - to fill pores of open-grained woods to produce a perfectly

smooth surface.
b. Available in natural or colored pastes. Quick dry requires about

two hours to dry; others 24 hours. Quick dry has a special thinner.
c. Uses

(1) May be used as the stain on dark wood (not good practice).
(2) Two-tone effects possible.

d. Application (Demonstrate)
(1) Mix filler with proper thinner to consistency of thick cream.
(2) Add color if necessary.
(3) Brush on with stiff brush, across grain.
(4) Rub off when gloss begins to dull, use burlap and rub across

grain. Best work requires at least two applications.
(5) If filler has set, moisten rag with proper thinner to remove

excess.
(6) Stir filler each time before dipping out.
(7) Polish lightly with soft cloth, with grain.
(8) Allow two to 24 hours to dry, depending on type of filler used.

e. Close-grained woods are given a coat of shellac to fill the pores.
Woods like cherry require a very thin paste wood filler.

5. Shellac
a. Available in "four-lb cut" in orange or white. Alcohol is solvent.
b. Application (Demonstrate)

(1) Use one part shellac to three to four parts alcohol for first
coat; one part shellac to two alcohol for last coats.

(2) Brush with the grain.
(3) Pick up runs immediately.
(4) Difficult to avoid laps
(5) Allow two to six hours to dry.
(6) Rub down between coats with 2/0 steel wool - with grain.
(7) Finish rubbing with FFF powered pumice stone and oil.
(8) Clean and wax.
(9) Store brush with bristles in shellac or clean brush.
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c. French Polish
(1) Apply thin films of shellac with pad.
(2) Use linseed oil to lubricate pad.
(3) Difficult and tedious to apply except on lathe

6. Varnish
a. Available in many grades
b. Transparent, dries hard and resists heat
c. One of the best finishes for furniture
d. Cracks, dulls and becomes ugly with age if not cared for

(1) Avoid oily polishes.
(2) Avoid rapid temperature changes.
(3) Avoid sunlight.
(4) Keep waxed.

e. Application
(1) Room, clothes and article must be dust-free.
(2) Room temperature - 80 degrees
(3) Use varnish as it comes from can. Thinning with turpentine

causes it to lose its luster.
(4) Easy to apply; brush out well, avoid piling up. Brush with

grain.
(5) Allow 24-48 ho,Irs to dry.
(6) Clean brush or store with bristles in covered 5070-50% turpentine-

linseed oil.
(7) Three to four coats usually applied.
(8) Sand with 2/0 paper between coats.
(9) Rub down last coat with FFF pumice stone and oil for a satin

finish. Rottenstone and oil will produce a highly polished
finish.

7. Linseed Oil Finish
a. Purpose - to produce a soft sheen and to bring out the color and

grain in the wood.
b. Application

(1) Add two to three parts of turpentine to one part of boiled
linseed oil.

(2) Fill the article and allow 48 hours to dry.
(3) Apply oil with a rag - use plenty of oil; allow to soak in for

30 minutes.
(4) Rub surface hard and vigorously with a dry clean cloth to prevent

surface from becoming sticky.
(5) Allow 24 hours between coats; apply at least three to four coats.
(6) Repeat (3) and (4) every three months for two to three years.

CAUTION: Rags used for this finish are apt to start fires due to
spontaneous combustion. Store them in a covered metal container.

8. Lacquer
a. Available in colors, clear and water white; also made specifically

for wood or metal. The best furniture finish. Clear metal lacquer
keeps copper from oxidizing.

b. Difficult to apply on all but small objects by brushing. Usually
sprayed.
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c. Dries quickly, withstands heat and cold, does not crack easily,
resistent to water.

d. Application - brushing (Demonstrate)
(1) Usually must be thinned. Use lacquer thinner only.
(2) Apply with soft brush and work rapidly. Lay on rather than

brush.

(3) Two to three coats should be sufficient.
(4) Sanding between coats necessary only to remove imperfections.
(5) Final coat may be sanded with 5/0 wet or dry paper and water

and then rubbed down with FFF pumice stone and oil, cleaned and
waxed.

(6) Care for brush.
e. Application - spraying

(1) Select spray gun.
(2) Apply sanding sealer to wood. Primer to metal.
(3) Sand.

(4) Apply three to four coats of lacquer,
(5) Thin as necessary.
(6) Hold spray gun at right angles six inches to eight inches from

work. Keep gun moving.
(7) Use 35-40 lbs. air pressure.
(8) Spray in booth only.
(9) Insure adequate ventilation.

(10) Clean gun.

9. Paint and enamel
a. Opaque finishes - conceal material on which applied

b. Available in many colors
c. Easy to apply
d. Application

(1) Surfaces must be smooth and free of oil and grease.
(2) Soft and pitchy woods should be shellacked first.
(3) Porous woods should be filled.
(4) Add about one pint of boiled linseed oil to one gallon of flat

paint for a prime coat for paint or enamel.
(5) Sand lightly between coats; apply two or three coats after

primer.
(6) Apply last coats without thinning.
(7) Allow 24-48 hours to dry.
(8) Enamels may be rubbed with FFF pumice and oil when dry.
(9) Clean brushes.

e. Some articles may be dipped.

NOTE: A primer and one coat of paint may be applied first and a coat of
enamel used for the finish coat. Good enamels dry slowly and about two
to four days should be allowed for thorough drying.

10. Brushes
a. Use only the best quality brushes.

(1) Bristle, hog
(2) Nylon bristle (not for NCR stain or lacquer)

b. Cleanliness is extremely important.
c. Clean brushes in proper solvent after using and wash in good household

detergent and water.
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31. Pumice stone and rotten stone
a. Used for rubbing down last coat of finish. Rubbing compounds are

also available.
b. Pumice stone and water may be used for rubbing down between coats

as well as last coat.
c. Use with rubbing oil or 50-50 kerosene-lubricating oil mixture for

final coat only. Oily film left between coats creates problems.
d. Rotten stone is finer than pumice stone and is used to produce a

polished finish. Pumice stone produces a lustrous finish.
e. Use a heavy piece of felt for rubbing down.
f. After rubbing, wipe clean and spirit off oil film with cloth dampened

in alcohol.

12. Protect a good finish with an application of good paste wax. The wax is
replaced more easily than the finish.
a. Rub on.
b. Allow to dry for 10-20 minutes.
c. Polish.

Summary Questions

1. When would you use an opaque finish? A transparent finish?
2. Why should you apply a transparent finish to a piece of "ahogany or copper?
3. Aluminum is given a silvery appearance by polishing and buffing. Why is it

good practice not to lacquer aluminum as we do copper?
4. Why are finishes applied to materials?
5. Describe the procedure for applying the following finishes

a. Paint
b. Enamel
c. Oil
d. Natural maple lacquered
e. Maple, stained and varnished
f. Lacquered walnut

(Present display of steps in the finishing process.)
6. Why are most tine furniture woods stained to at least a small degree?
7. Which is the best stain? Which is the easiest to apply?
8. Why are open-grain woods filled?
9. Explain how one may remove paint from a can and avoid filling the rim with

paint?
10. Describe the proper technique for applying paint to a surface with a brush.
(Present the film "Industrial Arts: Wood Finishing" as a review of this lesson.)

Assignment

1. Study your text.
2. Select and apply a suitable finish to your work.
3. Have selected students prepare reports on the manufacture of one of the

various finishes.
4. Have a student or two visit a local industry that applies finishes and

report on the process to the class.
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Methods of Testing

1. Objective tests
2. Procedure tests
3. Evaluation of student's application of knowledge



Lesson 13

CARING FOR AND MAINTAINING TOOLS AND EWIFMENT

Note to Instructor

This lesson is planned to help the student become familiar with how the tools
in the laboratory are cared for and maintained. He should have some
responsibility in caring for and maintaining tools and equipment. The
importance of this should be stressed constantly.

At the start of the course all tools and equipment should be in good condition.
As the course proceeds, all students should be required to share in tool
sharpening and equipment maintenance. Only a few may be trusted to sharpen
saws, auger bits, drills, etc.

Objectives

The students will be able to
1. Explain the necessity of caring i7or and maintaining tools and equipment.
2. Determine when a tool is not in the best condition and explain what

remedial measures are necessary.
3. Demonstrate and explain the proper care and maintenance of machines.

Time Required Two to three days

Instructional Aids

1. Chalkboard
2. Film - "ABC of Hand Tools"
3. Tools

(General Motors Corporation)

a. Plane iron h. Brace and bit
b. Oil stone and oil i. Hand drill
c. Grinder j. Scraper
d. Wheel dresser k. Mill file
e. Oily rag 1. Burnisher
f.

g.

Claw hammer
Screwdriver

m. Try-square

Subject `fatter Outline

1. Introduction
a. Essential to keep tools and equipment free from rust and in good

operating condition.
b. Treat tools as if they were your own, which they are while in this

course.
c. Store the tool properly when through using it.
d. A good craftsman places his tools on the bench in an orderly manner.

2. Maintaining and caring for cutting edge of tools
a. Cutting edge tools

(1) Plane iron



(2) Chisels and turning tools
(3) Hand scrapers
(4) Spoke shave
(5) Sloyd knife

b. Inspect for
(1) Dullness
(2) Nicks
(3) Bevel rounded or worn down

c. Sharpening bevel edge tools (Demonstrate)
(1) Grind only if nicked or bevel worn.

(a) Square with side.
(b) Length of bevel, 2-2 1/2 times thickness (25 30 degrees).
(c) Concave bevel results from shape of grinding wheel.
(d) Wear goggles.
(e) Keep tool cool.

(2) Whet when dull or after grinding.
(a) Place whetting oil on stone.
(b) Use entire surface of stone.
(c) Remove wire edge.
(d) Wipe stone cican.
(e) Replace cover on stone.

d. Sharpening scrapers (Demonstrate)
(1) Cross file true and square, round corners slightly.
(2) Draw file
(3) Whet
(4) Burnish

3. Maintaining and caring for hand planes
a. Check for missing parts.
b. Prevent rust.
c. Sharpen plane iron.
d. Check all adjustments.
e. Lay on side when not in use or return to panel.

4. Maintaining and caring for saws
a. Properly place on panel when not in use.
b. Use care in laying on bench.
c. Do not turn saw in cut to split off waste.
d. Avoid cutting foreign material in wood.
e. Do not bend blade.
f. Wipe with oily rag to prevent rust.
g. Notify instructor when saw becomes dull.

5. Maintaining and caring for auger bits and drills
a.' Place in rack when not in use.
b. Keep free from rust.
c. Do not drop.
d. Report broken or dull bits to instructor.

6. Maintaining and caring for miscellaneous hand tools
a. Hammers

(1) Keep oead tight by setting wedges deeper.
(2) Avoid hitting faces of two hamMers together.
(3) Do not strike handle.



(4) Always use face of claw hammer when striking a nail.
(5) Use a block to assist leverage when drawing nails.

b. Screw drivers
(1) Keep tip properly shaped (Illustrate).
(2) Store in rack.
(3) Prevent rusting.
(4) Use correct size.
(5) Do not use as pry bar.

c. Squares
(1) Check parts for straightness.
(2) Check for squareness (Demonstrate).
(3) Prevent rusting.
(4) Do not drop.

d. Vises
(1) Lubricate working parts once a month.
(2) Check to see if securely fastened to bench.
(3) After using, tighten all the way and loosen one turn.
(4) Check jaws to prevent damage to material.

e. Wrenches
(1) Select proper size.
(2) Prevent rust.
(3) Return to proper storage.
(4) Clean after use.
(5) Report broken parts.

f. Files
(1) Clean after use with Eilecard.
(2) Do not use without handle.
(3) Right file for right job.
(4) Keep file in individual compartments on panel.
(5) Do not use oil on file (use chalk).
(6) Do not drag file on back stroke.
(7) Avoid too little pressure.
(8) Use carbon tetrachloride to clean.

g. Brace
(1) Place properly in rack.
(2) Lubricate moving parts with light oil.
(3) Do not tighten jaws too tightly without bit.

h. Hand drill
(1) Keep properly oiled.
(2) Do not tighten without drill in chuck.
(3) Return to rack when not in use.
(4) Use only round shank bits.

i. Oilstones
(1) Use 50% kerosene - 50% light oil.
(2) Keep covered when not in use.
(3) Use entire surface of stone.
(4) Do not place stone in vise.
(5) Do not drop.

7. Maintaining and caring for power equipment
a. Grinder

(1) Keep wheels true and sharp by dressing.
(2) Lubricate when necessary.
(3) Keep guards in place; rest 1/16" from wheel.
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(2) Chisels and turning tools
(3) Hand scrapers
(4) Spoke shave
(5) Sloyd knife

b. Inspect for
(1) Dullness
(2) Nicks
(3) Bevel rounded or worn down

c. Sharpening bevel edge tools (Demonstrate)
(1) Grind only if nicked or bevel worn.

(a) Square with side.
(b) Length of bevel, 2-2 1/2 times thickness (25-30 degrees).
(c) Concave bevel results from shape of grinding wheel.
(d) Wear goggles.
(e) Keep tool cool.

(2) Whet when dull or after grinding.
(a) Place whetting oil on stone.
(b) Use entire surface of stone.
(c) Remove wire edge.
(d) Wipe stone clean.
(e) Replace cover on stone.

d. Sharpening scrapers (Demonstrate)
(1) Cross file true and square, round corners slightly.
(2) Draw file
(3) Whet
(4) Burnish

3. Maintaining and caring for hand planes
a. Check for missing parts.
b. Prevent rust.
c. Sharpen plane iron.
d. Check all adjustments.
e. Lay on side when not in use or return to panel.

4. Maintaining and caring for saws
a. Properly place on panel when not in use.
b. Use care in laying on bench.
c. Do not turn saw in cut to split off waste.
d. Avoid cutting foreign material in wood.
e. Do not bend blade.
f. Wipe with oily rag to prevent rust.
g. Notify instructor when saw becomes dull.

5. Maintaining and caring for auger bits and drills
a. Place in rack when not in use.
b. Keep free from rust.
c. Do not drop.
d. Report broken or dull bits to instructor.

6. Maintaining and caring for miscellaneous hand tools
a. Hammers

(1) Keep head tight by setting wedges deeper.
(2) Avoid hitting faces of two hammers together.
(3) Do not strike handle.
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(4) Always use face of claw hammer when striking a nail.
(5) Use a block to assist leverage when drawing nails.

b. Screw drivers
(1) Keep tip properly shaped (Illustrate).
(2) Store in rack.
(3) Prevent rusting.
(4) Use correct size.
(5) Do not use as pry bar.

c. Squares
(1) Check parts for straightness.
(2) Check for squareness (Demonstrate).
(3) Prevent rusting.
(4) Do not drop.

d. Vises
(1) Lubricate working parts once a month.
(2) Check to see if securely fastened to bench.
(3) After using, tighten all the way and loosen one turn.
(4) Check jaws to prevent damage to material.

e. Wrenches
(1) Select proper size.
(2) Prevent rust.
(3) Return to proper storage.
(4) Clean after use.
(5) Report broken parts.

f. Files
(1) Clean after use with filecard.
(2) Do not use without handle.
(3) Right file for right job.
(4) Keep file in individual compartments on panel.
(5) Do not use oil on file (use chalk).
(6) Do not drag file on back stroke.
(7) Avoid too little pressure.
(8) Use carbon tetrachloride to clean.

g Brace
(1) Place properly in rack.
(2) Lubricate moving parts with light oil.
(3) Do not tighten jaws too tightly without bit.

h. Hand drill
(1) Keep properly oiled.
(2) Do not tighten without drill in chuck.
(3) Return to rack when not in use.
(4) Use only round shank bits.

i. Oilstones
(1) Use 50% kerosene - 50% light oil.
(2) Keep covered when not in use.
(3) Use entire surface of stone.
(4) Do not place stone in vise.
(5) Do not drop.

7. Maintaining and caring for power equipment
a. Grinder

(1) Keep wheels true and sharp by dressing.
(2) Lubricate when necessary.
(3) Keep guards in place; rest 1/16" from wheel.
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(4) Always wear goggles.
b. Drill press

(1) Keep belt tight.
(2) Oil when needed.
(3) Always remove key from chuck.
(4) Clean when finished.
(5) Wear goggles.
(6) Always clamp metals before drilling.
(7) Lubricate as necessary.

c. Wood lathe
(1) Keep live center sharp.
(2) Lubricate as necessary.
(3) Do not use oversize stock.
(4) Use correct speeds.
(5) Keep lathe tools sharp.
(6) Clean when finished.
(7) Wear goggles.

d. Jigsaw
(1) Keep blade tight.
(2) Oil when needed.
(3) Clean when through using.
(4) Use proper speeds.
(5) Keep hold down on work.

e. Band saw
(1) Relieve tension when not in use.
(2) Oil when needed.
(3) Keep table clean and waxed.

Summary Questions

1. Name six cutting edge tools.
2. When should an edge tool be ground?
3. What gives the edge a concave shape?
4. What is used to achieve a razor sharp edge?
5. What precautions should be observed to prevent rust on tools and equipment?
6. How is a grinding wheel sharpened?
7. What is the shape of a correctly ground screwdriver tip?
8. Explain why an auger bit should not be placed in the hand drill chuck.
9. What is the reason for using the entire surface of an oilstone when

whetting?
10. Explain why a craftsman keeps his tools in good condition and arranges

them neatly on his work bench while working with them.
(Introduce and present film "ABC's of Hand Tools.")

Assignment

1. Be prepared to sharpen various tools.
2. 0i1 machinery as directed.
3. Read your text.

Methods of Testing

1. Give objective tests.
2. Evaluate students' ability to maintain tools and equipment.
3. Observe and evaluate students' care of tools and equipment.
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Lesson 14

PRODUCT ENGINEERING

Product Engineering is specifying, interpreting and modifying for manufacture
and marketing purposes the nature, performance, and quality characteristics of
a product. This function may be performed by a person or group of persons in
industry. They would specify certain materials, processes and procedures which
have to do with the manufacture of the product. These persons will also check
for performance and quality characteristics of the product before it is
manufactured in any great quantity.

Product Design is specifying by means of drawings, instructions, standard
practices and otherwise, the shape, composition, performance and quality
characteristics required of products.

Engineering Testing is verifying the intended product compliance with established
standards for quality, performance, reliability, manufacturability and service-
ability. These engineers evaluate products for their performance, reliability,
quality and serviceability. In addition to this, they evaluate the manufacturing
systems, operations and facilities to help manufacture the best product for the
least possible cost. They make charts and graphs to indicate the performance
of the products and the performance of the manufacturing system to produce the
product.

Sales Assistance provides engineering aid in adapting products to customers'
requirements. These people prepare estimates and proposals on nonstandard
products. They also consult with the engineers and designers on product
applicability. These are the persons in industry who work with sales
representatives and the manufacturing firm to assure the proper'installation
of the product for the best service results.

Factory Follow-Up provides engineering assistance to eliminate manufacturing
difficulties. When there is a change in design by the designers, factory
follow-up is responsible for getting the changes to the production lines.

Objectives

The students will be able to
1. Make an evaluation of a saleable product that will meet the conditions of

effective competition.
2. Create plans for a product to meet new needs, or new models of old products

to serve new uses.
3. Make a determination of the attributes of a finished product.
4. Evaluate the values of the service a product is expected to render.
5. Write a brief report on how industrial testing functions and makes a

contribution to the consumer.
6. Evaluate testing functions as they apply to the product, materials, and

processes.
7. Evaluate, modify and consolidate the individual estimates to get a product

sales forecast.
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Time Required One to two weeks

Instructional Aids

1. Films
a. "A Better Way"
b. "Cross Section of America"
c. "Men and Machines, Of"
d. "Aluminum Is Not Only Aluminum"

2. Filmstrips
a. "Industrial Engineering," SVE A636-2
b. "Production Engineering," SVE A636-3

3. Samples of various types of materials wood, wire, metal, plastic, paper,
etc.

4. Charts
a. How Steel Is Made - U. S. Steel
b. Mechanical Drawing Wall Charts (F. Post Co.)
c. Decimal Equivalent and Tap Drill Sizes (L. S. Starrett Co.)
d. Products of American Forest - American Forest Products Industries,

Inc.
5. Pamphlets

a. "Engineering"
b. "Engineering Development"
c. "Industrial Engineering Management"
d. "System Analyist: A Software Specialist"
e. "Student Workbook:. Widening Occupational Roles Kit"

Introduction

There are two major design functions, product design and process design.
Product design determines what attributes the finished product should have
to enable it to give the required customer service. Process design determines
the methods and conditions that are required to make a product that has these
attributes. Both design functions must be realistic in dealing with the
requirements of quantity, time and cost. Both functions result in or affect
the determination of all basic types of standards in a manufacturing enterprise.
These functions, therefore, affect all classes of management decisions, directly
and indirectly.

Subject Matter Outline

1. Product design
a. Specifying by means of

(1) Drawing
(2) Instructions
(3) Standard practices
(4) Shape
(5) Composition
(6) Performance
(7) Quality characteristics required of products

b. Prepare working drawings
c. Prepare instructions, standard practices, materials, specifications

and the like.
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2. Engineering test
a. Verifying intended product compliance with established standards for

(1) Quality
(2) Performance
(3) Reliability
(4) Manufacturability
(5) Serviceability

b. Evaluate product performance, reliability, quality and serviceability.
c. Evaluate manufacturing systems, operations and facilities.

3. Factory follow-up
a. Provide engineering assistance to eliminate manufacturing difficulties.
b. Interpret product designs and specifications.

c. Define manufacturing problems.
d. Secure product design and specification changes.

e. Provide engineering advice.

4. Sales assistance
a. Provide engineering aid in adapting products to customers use

requirements.
b. Prepare estimates and proposals on nonstandard products.
c. Consult on product applicability.
d. Direct product installations.

Counselor Interaction

Begin filling out student record book in "work." Invite students to review
pamphlets. on occupations.

Summary

1. The functions of product design are
a. Experimentation
b. Establishing preliminary specification
c. Making preliminary sketches and drawings
d. Making models or prototypes
e. Testing the models
f. Analyzing the performance of the models
g. Making the final drawings

2. The function of product engineering
a. Instigating ideas
b. Planning on the projects
c. Selection of the projects
d. Establishment of the priority of projects
e. Programming of projects
f. The controlling of projects

3. Engineering tests
a. Saleable product, that will meet the conditions of competition
b. Requests for new products to meet new needs, or new models of old

products to serve new uses
c. Involves considerations of many marketing, manufacturing and financial

problems
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d. Coordinates the work of the plants in the technical design and
development of product

e. Participates in long-range company planning with particular reference
to technical developments that may affect new-product offering and
requirements for new facilities

4. Sales assistance
a. Make sales forecasting with prediction of some future time periods.
b. Forecasting methods with the distinguish characteristics basis

(1) Method of coordinating opinion
(2) Statistical forecasting techniques
(3) Method based directly on market research

c. Promotes selling activities that supplement both advertising and
personal selling.

Student Activities

1. Have students organize into groups and design a product (if not previously
done) that can be produced in the laboratory.

2. Have students test product to see if it holds up to the standards set when
the product was designed.

3. Have students evaluate the product that they have designed and produced to
see if they have produced a quality product.

4. Have students list and discuss the problems involved in manufacturing
their product.

5. Have students make out a list including instruction, standard practices,
specifications and materials to be used in producing the product.

6. Have students study and compare the quality of two identical products
manufactured by different corporations.

7. Have students invite a sales assistant from an industry to talk about
product installation.

8. Have students study and then list some of the qualifications of a good
sales assistant.

9. Have students involved in product engineering help provide advice on
manufacturing problems.

10. Have students list and diszi:,ss the manufacturing problems in their group.
11. If changes are needed, have students follow the procedures set by industry

for corrections.

Evaluation

1. Product engineering should
a. Prepare working drawings.
b. Evaluate product performance, reliability and serviceability.
c. Secure product design and specification changes.
d. Prepare estimates and proposals on nonstandard products.

2. Product design should
a. Prepare working drawings.
b. Evaluate product performance, reliability and serviceability.
c. Secure product design and specification changes.
d. Prepare estimates and proposals on nonstandard products.

3. There are two major design functions, product design AND process design.
T F 4. One of the functions of factory follow-up is to secure product design and

make specification changes when necessary.



PATENT FOR NEW PRODUCTS

Note to Instructor

Lesson 15

After the search has been completed, it is necessary to determine the exact
extent of coverage that can be obtained on the original ideas or inventions.
This is the final phase of the determination as to whether or not it is
desirable to file patent applications. Here the advice of a good patent
attorney is most valuable. With their background of experience in patent
matters, they will probably be able to guide the inventors in making an intelligent
decision in this matter. The actual preparation of the patent should be done by
those experienced with the rigid requirements pertaining to drawings, descriptions
and other details which are specified by the patent office.

Objectives

The students will be able to
1. Make out a patent audit sheet.
2. List the facts and details required for a patent grant.
3. Explain the importance of patents to the inventor, industry, the nation.

Time Required Two days

Instructional Aids

1. Pamphlet "The Story of The American Patent System," U. S. Govt. Printing
Offic.e, Washington, D. C. 20402

2. Chart Patents Issued Since 1790
3. Copies of

a. New Product Audit Sheet
b. New Product Data Sheet
c. New Product Survey Sheet

Introduction

Under the patent system, American Industry has flourished. New products have
been invented, new uses for old ones discovered, and employment given to
millions.

Under the patent system a small, struggling nation has grown into the greatest
industrial power on earth.

The patent laws requie that patent specifications provide an adequate
description of the invention. This description should be sufficiently clear
so that a person skilled in the field of applicability of the patented item
can make and use it. The patent must also contain definite statements or
claims which describe the uniqueness of the invention and which distinguish
it from other patents already in force.
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Subject Matter Outline

1. Patent for new product
a. Product audit sheet
b. Product audit conference

(1) Those permanently rejected
(2) Those set aside for reconsideration
(3) Those selected for further screening

c. Facts about the new product
(1) Facts are needed to support the audit
(2) Conclusions concerning the product

(a) Is it practical?
(b) Can it compete?
(c) Can it be protected by a patent?

d. Data sheet on new product
e. Patent survey

(1) Patentability and validity
(2) Patent infringement survey
(3) Conflicting patent rights

2. The patent office
a. History
b. Procedure for obtaining a patent
c. Period covered by a patent, copyright

Student Activities

1. Have students construct and fill out a New Product Audit Sheet centered
around product made in class.

2. Have students write a brief report explaining the importance of having
a new product patent.

3. Have a student write and present a report on the operation of the patent
office.

Evaluation

1. What is a patent?
ANSWER: A patent is a grant by the Federal Government giving an inventor
the right to exclude all others from making, using, or selling his invention
within the United States and its territories.

2. Patents related to mechanical, chemical or electrical are good for
a. four, seven, or fourteen years
b. seventeen years
c. no certain number of years
d. no restriction

3. Patents related to design are good for
a. four, seven, or fourteen years
b. seventeen years
c. no certain number of years
d. no restriction



Lesson 16

PRODUCTION

Production involves developing the most economical methods and plans for
manufacturing authorized products; coordinating the required manpower; securing
and coordinating materials, facilities, tools and utilities; producing products,
and consigning them to the marketing activity or the customer.

Production may be broadly defined as the area or phase of manufacturing that
is concerned with the actual changing of natural resources into useful products.

This unit on production is one of the most important units of the study of
manufacturing. In no way is it implied that production is more important than
another area of activity, but all other activities of manufacturing either
lead to the production department or away from it. Planning, finance, personnel,
engineering, management, etc. are all supported by the efforts and outcomes of
production.

Production may be divided into six sub-functions within an industry (1) plant
engineering, (2) industrial engineering, (3) purchasing, (4) production planning
and control, (5) manufacturing, and (6) quality control. These six sub-functions
must be studied individually, but they should be viewed as fully integrated
activities of production. The chart on the following page shows a typical
production organization.

Note to Instructor

At this point students should have completed a very important phase in their
study of manufacturing. They have been orientated to the objectives of the
course and have mass produced their first product. Further, the students have
been informed of the organization for manufacturing as well as the functions
of the research and development and product development departments. They
should now be ready for a study of the functions of production.

Objectives

The students will be able to
1. Observe five in-plant operators and accurately record the time each

operator spends on a single operation and then make an analysis of the
operation and write suggestions as to how the operation may be made more
efficient.

2. Make an analysis of and list the operations and processes necessary for
production of a given prototype.

3. Make drawings of necessary jigs, fixtures and patterns for production.
4. Construct necessary jigs, fixtures and patterns for production.
5. Construct a flow chart designating the location of equipment and the

sequence of processes from receiving to shipping.
6. List at least 10 methods of material handling.
7. List six rules governing the selection of equipment utilized in material

.handling.
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4,

8. Demonstrate his understanding of equipment safety by scoring 1007 (more
than one test if necessary after further instruction) on a reacher-made
test.

9. Compile a list of the utility services available in and to the plant.
10. Sketch a floor plan of the plant showing the location of each utility

service.
11. Develop a form to be used as facilities maintenance records.
12. Demonstrate ability to keep maintenance records by maintaining a record

of all utility repairs and services.
13. Develop a system for maintaining a clean and safe plant. The system to

be developed is to include all students in the plant, provide a time limit
of five minutes and meet with the instructors approval.

14. Locate and identify all capital equipment on a floor plan of the plant.
15. Compile a list of specifications of capital equipment from information

presented him by the instructor.
16. Study and be able to list at least 10 duties of a purchasing agent of an

industry.
17. Express his understanding of uninterrupted flow of materials and services

by listing at least five ways an industry would lose profits should
production cease due to lack of materials and/or services.

18. Compile a list of two suppliers of a given material and obtain price
quotations from each.

19. Devise a purchase agreement which will contain sufficient amounts of
material with which to produce a specified product.

20. Establish a method of disposing of surplus items or by-products to
maximize profit for the industry.

21. Keep student management informed of developments concerning materials
which could affect company profit or performance.

22. Contact at least two freight carriers and obtain rates and shipping routes
of each.

23. Prepare an acceptable package in terms of freight carrier requirements
and product being shipped.

24. Assist in unloading carriers and correlate shipping tickets with purchase
orders and place them on file and inform those affected.

25. Prepare a requisition form to obtain from storage sufficient amounts of
materials to produce a given number of selected products.

26. Utilizing recommendations of plant engineering, prepare a flow chart in
accordance with equipment load records and specify time and place for
every activity.

27. Analyze operation instruction sheets from industrial engineering and
requisition needed tools, jigs, fixtures and patterns from storage.

28. Inventory all parts at each work station to determine compliance with
schedule and report schedule deviations as well as manufacturing
accomplishments to those concerned at the end of each work session.

29. Perform necessary operations to produce parts and combine parts to
prodlice finished products to conform to standards established by quality
control.

30. Adjust rejected, improperly manufactured or worn parts and products to meet
quality control standards.

31. Establish adequate inspection methods as well as designate inspection
locations and analyze product quality in accordance with limitations
specified by engineering.
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32. Appraise quality of products, produce and maintain control charts and
indicate acceptance or rejection of a product in accordance with an
established schedule.

33. Communicate orally or in writing to others about occupational abilities,
interests and plans.

34. Explain the importance of all work in our society.
35. Elicit and consider suggestions and evaluations regarding given work

performance.
36. Participate in individual and group experiences which contribute to

personal development (e.g. discussion, reading, observation.)
37. Demonstrate the ability to depend on others and to be depended upon in

the work environment.
38. Seek information about what skills are needed to get a preferred job.

Time Required Four to six weeks

Instructional Aids

1. Films
a. "Productivity - Key to American Economic Crowth"
b. "Our Mr. Sun"
c. "Men and Machines, Of"
d. "Tools"

e. "Industrial Arts: A Safe Shop"
f. "Air Cargo"
g. "Future In Steel"
h. "The Hough Story"
i. "For Every. Wheel That Turns"

2. Filmstrips
a. "Plant Engineering" #A636-4
b. "Industrial Engineering" #A636-2
c. "Production Engineering" #A636-3
d. "Quality Control" #A636-6
e. "Manufacturing" #A636-5

3. Booklets
a. "Keys To Vocational Decisions"
b. "Planning My Future"

4. Samples of
a. materials handling symbols
b. order forms, production report forms, monthly report forms, etc.

5. Overhead projector and transparencies

Introduction

Production is only one activity area of the manufacturing process and must be
approached with this fact in mind. Production is charged with the responsibility
of producing a product using the most economical methods and plans. This

responsibility is fulfilled by organizing the department into functional groups.
One approach to this would include: plant engineering, in charge of specifying
or approving, installing, maintaining and occasionally constructing the buildings,
utility services and facilities required to produce the product; industrial
engineering, in charge of planning the utilization of men, facilities, tools,
jigs and fixtures to attain the desired quantity and quality of output at
minimum cost; purchasing, in charge of securing, when required and at minimum
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cost, the quantity and quality of materials, supplies, services and equipment
needed to operate the company; production planning and control, charged with
preparing, issuing and encouraging compliance with schedules of the men,
materials, facilities, instructions and all additional items required to
complete manufacturing orders so they will be available when and where required;
manufacturing, charged with making products for sale by changing the shape,
composition or combination of materials, parts or sub-assemblies; quality control,
in charge of establishing acceptable limits of variation in the attributes of
a product and reporting the status of maintaining the product in respect to
those limits. (Show film #1 "Productivity - Key to American Economic Growth")

Subject Matter Outline

1. Plant engineering (specifying or approving, installing, maintaining and
occasionally constructing the buildings, utility services and facilities
required to produce the product. Show filmstrip #A636-4 "Plant Engineer-
ing")
a. Utilities design and operation (providing all electricity compressed

air, water, heat and similar services needed)
(1) Analyze utility service requirements.
(2) Design or specify utility service system.
(3) Direct and approve utility service installations.
(4) Operate utility service systems.

b. Facilities design and specification (specifying or approving all
factory and office equipment and buildings and directing their proper
installation)
(1) Analyze facilities requirements.
(2) Design or specify facilities.
(3) Direct or approve facility installation or construction.

c. Maintenance (installing and maintaining buildings, facilities and
utility slrvices in safe operating condition and occasionally
constructing buildings and facilities)
(1) Maintain facilities, utility services and grounds.
(2) Relocate and install facilities and utility services.
(3) Clean buildings.
(4) Keep repair records.
(5) Construct minor facilities and buildings.

d. Plant equipment control (maintaining specification and location
records on all capitalized equipment)
(1) Keep location records of capital equipment.
(2) Keep equipment specifications.
(3) Identify capital equipment.

Counselor Interaction

Introduce students to Keys to Vocational Decisions and Planning My Future.

Have students study in detail the specific jobs that seem to fall within their
range of interests, abilities and personality patterns. Ask students to give
oral or written reports on the occupations which they have studied.

Show and review a film such as b,"Our Mr. Sun."
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Student Activities

1. Analyze the utility service requirements of the plant.
2. Make a list of all utility systems used in the plant.
3. Check to see how each is installed and operated.
4. Maintain records of all facility repairs.
5. Make a record of the modificiations of any facility or utility.
6. Maintain a clean plant using a predesigned plan.
7. Fil.L out an inventory chart.
8. Prepare a list of the equipment and record the condition that the tools

and equipment are in.
9. Fill out maintenance reports on the machines.

10. Draw a plant layout, designating the placement of the capital equipment.

Teacher Discussion Topics

1. Point out the major utility services supplying the plant.
2. Point out that the industrial arts lab will be the "plant."
3. Point out why we have different utility services.
4. Utilities might need to be modified.
5. Modification of facilities, if needed, should be discussed.
6. Establish the types of records needed to identify capital equipment,

equipment specifications and the location of capital equipment.
7. Repair records should be established.
8. Develop and post a plan for cleaning the facility.

2. Industrial Engineering (planning the utilization of men, facilities, tools,
jigs and fixtures to attain the desired quantity and quality of output at
minimum cost. Show filmstrip A636-2 "Industrial Engineering."
a. Methods study (establish the best methods of performing necessary

direct or indirect production tasks excepting materials handling)
(1) Establish operations and processes required
(2) Establish facilities required, design tools, jigs, fixtures and

patterns
(3) Establish standard job motions

b. Plant layout (establishing the best physical arrangement of facilities,
utilities and work areas)
(1) Analyze operations and processes required
(2) Analyze facilities and utilities required
(3) Establish space requirements
(4) Select adequate plant area
(5) Establish relationships of facilities and utilities

c. Work measurement (establishing time standards for performing necepsarY
direct and indirect production tasks)
(1) Measure operation tim4
(2) Appraise performance
(3) Compute allowed time

d. Materials handling study (establishing the best ways of transporting
within the company its products or items used in their manufacture)
(1) Analyze operations and processes
(2) Establish equipment

e. Tool, jig, fixture and pattern manufacture and repair (producing and
maintaining the required tools, jigs, fixtures and patterns)
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(1) Produce authorized tools, jigs, fixtures and patterns
(2) Repair tools, jigs, fixtures and patterns
(3) Maintain custody of tools, jigs, fixtures and patterns

Counselor Interaction

.encourage students to explore surrounding industries. Craftsmen and other
workers may be invited to discuss their jobs with the class or specific members
of the class might visit selected industries and report to class on their
experience. Students should formulate questions to be asked of persons in
industry. These questions should be designed to explore the work requirements
and job opportunities and to learn about the psychological and sociological
dimensions of work-role relationship, social demand on the worker, satisfactions,
degree of independence, etc.

Student Activities

1. Study methods of operation and process requirements to find the best
method of performing necessary operations for the production of a product.

2. Study detail drawings and design the necessary jigs, fixtures and patterns.
3. Draw a p'.ant layout including machines and tools in accordance with

facility and utility study and modification.
4. Plan a flow chart.
5. Keep time chart operations of production in order to standardize work.
6. Study and recommend the best materials handling methods.
7. Inspect the plant and list those items which are unsafe.

Teacher Discussion Topics (Review and show film c "Of Men and Machines," or
film d "Tools.")

1. Point out the difference between direct and indirect production tasks.
2. Point out the difference between production and materials handling.
3. Demonstrate necessary tools and machines which are essential to the

production of jigs, fixtures and patterns.
4. 7mphasize safety measures. (Review film e "Industrial Arts: A Safe

Shop.")
5. Demonstrate ways of establishing time standards.
6. Discuss various ways of moving materials within the plant.
7. Discuss working drawings of the product to be manufactured and point out

various necessary fixtures, jigs and patterns to be made.
8. Demonstrate plant layout on the chalkboard being sure to include all

aspects in the make up of a flow chart and see that one is made.
9. Rrmember!! The arrangement of machines, tools and functions should be

made in accordance with existing or modified utilities, facilities and
materials handling expediency.

3. Purchasing (securing when required and at minimum cost the quantity and
quality of materials, supplies, services, and equipment needed to operate
the company)
a. Buying (locating and negotiating with vendors to secure needed items

or services of the desired quality, in the desired quantity, at the
desired time, at a minimum cost)
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(1) Locate suppliers
(2) Secure quotations
(3) Select supplier
(4) Prepare purchase agreement
(5) Advise on specifications for purchased items

b. Purchase expediting (seeing that purchased items and services arrive
as promised by vendors)
(1) Analyze need for purchase items
(2) Secure items when required

c. Purchase records and files (mAntaining vendor catalogs, quotation
requests, purchase orders, material specification and the like)
(1) Keep file of purchase agreements
(2) Keep library of supplier catalogs
(3) Keep file of supplier quotations and records

d. Purchase research (analyzing market trends, purchased items usage,
buying methods, and the like and recommending improved purchasing
practices)
(1) Analyze market statistics and purchasing practices
(2) Recommend courses of action

e. Salvage sales (securing purchasers for items not in regular line of
products)
(1) Secure purchasers for by-products and obsolete or surplus items
(2) Determine methods of disposal for items not sold

Counselor Interaction

Help students develop a procedure for evaluating performance and thereby gain
an understanding of the standards industry requires.

Conduct class discussion to share observations, experiences and information.
Rotate leadership role in group discussions.

Student Activities

1. From the working drawings compile a list of materials and services needed
to produce the product.

2. Consult "Yellow Pages" of the telephone directory and make a list of
suppliers of needed materials.

3. Check vendor catalogs and compile list of needed materials.
4. Create a records keeping system for ,'endor catalogs, quotation requests,

purchase orders, materials specifications, etc.
5. Sample vendors and obtain prices of materials needed.
6. Prepare purchase agreements for enough materials and supplies to produce

the product.
7. Devise a method of disposing of by-products or surplus items.
8. Select a material which is usually advertised in a newspaper and record

prices weekly for approximately six weeks and determine the amount of
increase or decrease in the price.
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Teacher Discussion Topics

1. Point out that we must have quality materials in the quantity needed at a
minimum price.

2. Point out difference between a firm contract and an estimate.
3. Emphasize the importance of writing the exact specifications.
4. Discuss purchased parts as opposed to parts that we must construct or

produce.

5. Stress the importance of accurate record keeping.
6. Emphasize the importance of analyzing market trends before submitting a

purchase order.

7. Surplus items must be taken care of and turned into a profit if possible.

8. Be sure to use a vendor that.can and will make delivery on time.

4. Production planning and control (preparing, issuing and encouraging
compliance with schedules of the men, materials, facilities, instructions
and all additional items required to complete manufacturing orders so
they will be available when and where required. Show and review filmstrip

#A636-3 "Production Engineering.")
a. Traffic (specifying and securing transportation media that best

satisfy the receiving and shipping requirements of the company)
(1) Forecast freight rates
(2) Specify routings and carriers for purchased and sold items

b. Factory receiving (accepting shipments from vendors, reporting on
items received and disposing of them as authorized)
(1) Unload carriers
(2) Correlate receipt with orders
(3) Common .:ate data concerning receipts

c. Factory shipping (preparing products for shipment to the customer or
to storage, consigning them to :Tarriers and reporting their actions
to those concerned. Show film f "Air Cargo.")
(1) Prepare items for carriers
(2) Load carriers
(3) Communicate data concerning shipments

d. Materials procurement (supply when needed all direct and indirect
materials required to complete an order)
(1) Analyze sales orders and bills of materials
(2) Issue requisitions

e. Operation scheduling (specify the most practicable combilAtion of
where and when to perform every activity required to complete an
order)
(1) Maintain equipment load records
(2) Specify best alternative processes
(3) Specify time and place for every activity

f. Tool, jig, fixture and gauge procurement (supplying when needed all
facilities, tools and gauges required to complete an order)
(1) Analyze operation instruction sheets
(2) Requisition needed tools, jigs, fixtures and gauges

g. Production instruction distribution (issuing communication media to
guide and collect information on the performance of every task
required to complete an order)
(1) Collect or prepare all instructions and related papers
(2) Reproduce required copies
(3) Distribute copies to affected areas
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5. Manufacturing (making products for sale by changing the shape, composition
or combination of materials, parts or subassemblies)
a. Parts manufacture (creating basic units of a complete product)

(1) Check equipment
(2) Produce parts

6. Subassembly (joining two or more parts to form a portion of a complete
product)
(1) Combine parts
(2) Preliminary assembly

c. Final assembly (joining two or more parts or subassemblies to form a
complete product)
(1) Produce finished products
(2) Preliminary check

d. Service and repair (reworking worn or improperly manufactured
products, subassemblies or parts to meet established quality
specifications)
(1) Repair improperly manufactured parts and products
(2) Repair or replace worn parts and products

NOTE: The necessity of providing instructions and learning experiences
necessary for machine and tool manipulation cannot be overstressed.
Training for operation and safety procedures on a machine or tool in
relation to the task to be accomplished precedes all operations in
industry.

Counselor Interaction

Give the students an opportunity to instruct others when they have learned a
new operation. Help them to test and improve their ability to give instruc-
tions.

When a student shows interest or skill in a particular operation performed in
class, he should be encouraged to become familiar with the occupation in which
the operation is performed. This may be accomplished by having him study job
descriptions to identify related occupations or by letting him interview local
industrial firms to find out what job opportunities are available for a worker
with this skill and interest.

Student Activities

1. Perform necessary operations to produce parts for the product.
2. Combine parts to produce finished product.
3. Repair improperly manufactured or worn parts and products..
4. Learn how to operate machines and use the tools necessary to produce the

product.

Teacher Discussion Topics (Show and discuss film h "The Hough Story" and
filmstrip #A636-5 "Manufacturing.")

1. Discuss the steps and procedures for the production of parts.
2. Discuss parts fabrication.
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h. Dispatching (initiating production tooling by releasing production
planning instructions to those affected in accordance with established
time schedules and task sequence)
(1) Issue paperwork to those concerned
(2) Verify time schedules and task sequences

i. Production expediting (aiding manufacturing activities to follow the
schedule established by the production planning function)
(1) Investigate compliance with schedule
(2) Report schedule deviations to those concerned

j Performance reporting (advertising of production accomplishments
relative to instructions issued)
(1) Collect data on work performed
(2) Report manufacturing accomplishments

k Stores--keeping (protecting and issuing when authorized items used to
produce a product, perform a service or operate a company)
(1) Receive items
(2) Protect items

(3) Issue stocked items
1. Stores cc-':rol (establishing what materials, other than finished

products :.0.7ide for stock, are to be warehoused, how much of it and
where, as well as implementing these decisions through records and
requisitions)
(1) Determine economic lot quantities
(2) Determine reorder quantities
(3) Standardize stocked items
(4) Plan storage area locations
(5) Requisition stocked items

Student Activities

1. Obtain rates from local freight lines.
2. Procedure necessary for jigs, fixtures, patterns and gauges.
3. Devise a customer order.
4. Devise a sales stock and/or shop order.
5. Devise one route sheet, load chart, schedule chart and job ticket.
6. Prepare a bill of lading.
7. Compile a package of engineering specifications to include blueprints,

bills of materials, shop order and route sheets.
8. Prepare a package for product to be produced.
9. Create a method of stores--keeping and stores control.

10. Assist in unloading carriers (delivery trucks).

Teacher Discussion Topics (Show and review film g "Future in Steel.")

1. Discuss traffic patterns in your locality.
2. Discuss receiving and shipping procedures.
3. Discuss charts: load, route, scheduling and job ticket.
4. Discuss procedure for work simplifications: fixtures, jigs, patterns and

gauges.

5. Discuss orders: customer, sales, stock and shop.
6. Discuss engineering specification.
7. Discuss measurements of effectiveness and performance reporting.
8. Discuss procedures for stores--keeping and stores control.
9. Discuss method of packaging.
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i. Discuss maintenance of products, worn parts and manufactured parts.
4. The teaciler must provide learning experiences on how to operate machine

and perform tool and manipulative tasks necessary in producing the product.

6. Quality control (establishing acceptable limits of variation in the
attributes of a product and reporting the status of maintaining the product
in respect to those limits. Show and discuss film "For Every Wheel
That Turns.")
a. Control methods development (establishing ways of preventing or

limiting production of unacceptable parts, subassemblies or products)
(1) Analyze product quality specifications
(2) Specify inspection locations
(3) Specify inspection methods
(4) Specify control methods

b. Gauge control (maintaining the accuracy of instruments used in inspec-
tion activities)
(1) Keep gauge location and maintains records
(2) Store idle gauges
(3) Inspect and repair gauges

c. Inspection and test (conducting quality control measurements and
analyses, rejecting products, recommending the halting of substandard
production processes and notifying those affected)
(1) Appraise quality of product
(2) Maintain control charts
(3) Reject or accept products

d. Customer complaints (investigating and reporting manufacturing
responsibility for products alleged faulty by dissatisfied purchasers
and taking steps to correct operations found substandard)
(1) Investigate validity of customer complaints
(2) Advise those affected of company liability to customer
(3) Secure modifications of operations and products

e. Salvage (determining the most economical methods of using or disposing
of rejected or obsolete items and scraping and preparing them for
those users or disposition)
(1) Analyze by-products and surplus or obsolete items
(2) Determine disposition of items
(3) Prepare items for sale or use

Student Activities

1. Establish ways of preventing or limiting production of unacceptable parts,
subassemblies or products.

2. Maintain the accuracy of those devices used in the inspection activities.
3. Establish procedures for halting production of substandard parts.
4. Maintain inspection records as to number of parts, subassemblies or

products rejected or accepted.
5. Devise methods for investigating and reporting manufacturing

responsibilities for products alleged faulty by dissatisfied purchasers.
6. Devise a method for disposing of obsolete or rejected items and scrap

material.

Teacher Discussion Topics (Show and discuss filmstrip #A636-6 "Quality Control.")

1. Discuss product quality specifications.



2. Point out importance of methods of inspection.
3. Discuss inspection tolerances.
4. Discuss inspection devices.
5. Discuss inspection and test charts.
6. Discuss customer complaints and ways of dealing with such complaints.

7. Discuss methods for the disposition of by-products and other usable items.

Suggested Evaluation Items

TRUE - FALSE

1. The ens- loorins lepa_f:meni responsible for obtaining patents for new

products.
2. Mass production is responsible for our high standard of living.
3. Selection of a product transportation medium would take into consideration

cost, time and safe handling.
4. Jigs and fixtures are materials holding devices which are usually made

in the plant and not bought with a machine.

5. Some type of quality control is a necessary part of any industry.

6. Quality control may be defined, in part, as the department of industry
which establishes acceptable limits of variations.

7. Instead of "acceptable limits of variations," we can use "within tolerance
allowed" and mean the same thing.

MULTIPLE CHOICE

8. One of the following is not a function of the indwtrial engineering
department in industry.
(a) produce authorized tools, jigs, fixtures and patterns
(b) secure product design and specification changes
(c) establish facilities required
(d) establish relationships of facilities and utilities

9. Plant engineering is concerned with
(a) plant layout
(b) operation scheduling
(c) methods study
(d) plant equipment control

10. Which of the following is not a function of the manufacturing department
of industry?
(a) produce parts
(b) combine parts
(c) repair tools, jigs, fixtures and patterns
(d) produce finished products

MATCHING

11. Listed below are the functions and sub-functions of the production
department of industry. Place the letter of tie function on the left
in the blank by the proper sub-function on the right. The letters may
be used more than once.
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A. Plant engineering
B. Industrial engineering
C. Purchasing
D. Production planning and control
E. Manufacturing
F. Quality

COMPLETION

Gauge control
Sal vae-

Part manufacture
5 e and repair

age sales
i al procureme,

-err,ormance reporting
Plant layout
Work measurement
Plant equipment control
Maintenance

1/. Before a new employee is hired to work in the production department, he
must be interviewed by the (production foreman)

13. Mass production in industry has brought about the ability to (produce)
products in greater (quantities) , more (rapidly) and at a

cost to the consumer.
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Lesson 17

MARKETING

By definition, marketing is "directing and encouraging the flow of goods from
producer to the consumer or user." It is generally thought of as just the
selling of a product, but there is actually a great deal more involved than
that. Facts relating to the sale and transfer of products must be gathered,
recorded and analyzed in order to determine who and where the customers are,
their needs and wants, when and how they will buy and how much they are willing
to pay.

Marketing is the business activity through which human wants and needs are
satisfied by the exchange of goods and services for something of value, such as
money. It involves the planning necessary to offer the right merchandise at the
right place, at the right time, in the right quantities and at the right price.

Marketing consists of researching the potential market, advertising and promoting
the product, planning the sales and obtaining the order, getting the product to
the customer promptly, in good condition and as it was represented to the customer
by the sales force.

Marketing, in general, may be divided into six areas or phases within an industry
-- market research, advertising, sales promotion, sales planning, sales operations
and physical distribution.

Note to Instructor

The purpose of this lesson is to acquaint the student with the problems the
manufacturer faces in determining the potential demand which will affect his
choica of a product to be made, the procedures followed in planning the advertising
which will induce the customer to buy the product and the development of the sales
promotion and planning for the product.

In addition, the actual selling operation will be presented along with the methods
of handling the product and transporting it to the customer.

Finally, the student will be shown the importance to a manufacturer of maintaining
good relations with the product user through a reasonable and comprehensible plan
of product service.

Students whose family members are involved in any of the areas of marketing and
sales should be especially urged to take an active part in the classroom activities
when they have some first-hand information concerning the subject being discussed.

Objectives

The students will be able to
1. Recognize the importance to an industry of good market research. This to

be demonstrated by an evaluation of the extent to which interest is shown
by the school's student body in a proposed industrial arts class product.
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Explain the meaning of good customer-manufacturer relaticns.
3. Evaluate consumer products found in the here and the satisfaction or

dissatisfaction of the actual consumers or users.
Survey the community's citizens actively engaged in selling and servicinz

products to ascertain the size and scope of such organizations.
Describe the importance of a marketing area to a manufacturing organization.
F' lain the opportunities available in the marketing areas of manufacturing.

Time Required Tts-o to three weeks

instructional Aids

1. Films
a. "Effective Listening"
b. "Prospecting"
c. "Breakthrough In Transportation"
d. "Banking In Action"
c. "Follow It All the Way"
f. "Trucks anc. Your Town"

g. "How To Investigate Vocations"
h. "Choosing Your Occupation"

2. Overhead projector and transparencies
3. Price tags

Packages, cans, boxes, wrappers
-3. Job descriptions
(. Radio scripts, newspaper mats
7. Mail order catalogs
8. Questionnaires
9. Pamphlets on advertising and marketing

Introduction

Stated briefly, marketing is directing and encouraging the flow of goods from
producer to consumer or user. In everyday practice selling is looked on only as
the act of pricing the product and then trying to persuade the prospective buyer

to buy. There is a great deal more to marketing than this limited conception. It

has been remarked that7 in any business "nothing happens until somebody sells

something." And this selling something is a highly specialized procedure.

The potential market must first be researched to determine the product to be offered

to the buying public, advertising of the product must be carried out through its

many phases, the sale of the product must be promoted, the sales effort must be

planned, the actual selling operations must be carried out, and finally, the product

must be delivered into the hands of the consumer and serviced under the terms of the

warranty.

The following body of subject matter will cover all of the above and is designed to

give the student an insight into all the areas of marketing a product.

Subject Matter Outline

1, Marketing Ree.2.arch (the gathering, recording and analyzing of facts relating

to the transfer and sale of products)
a. Market analysis is carried out through
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(1) questionnaires
(2) public polls
(3) determining past customer preferences
(4) determining the extent of the potential market
(5) determining the characteristics of the market

b. Product requirements
(1) Getting customer attitudes toward product
(2) Getting customer reactions to product specification and prices
(3) Finding preferences of color, form and shape

c. Distribution problems
(1) Recommending policies to the manufacturer
(2) Determining the location of the market in relation to the

manufacturer's facilities

Counselor Interaction

Assist students in suggesting and selecting a basic list of questions to be
asked about occupations. Have students simulate a group conference and then
summarize and discuss group conference findings. Ask students to suggest means
of improving classroom participation. Show the film a, "Effective Listening."

Help the students explore occupational literature./ Have some students question
community employers and personnel concerning jobs in marketing. Have interested
students prepare class reports on jobs in marketing and then let them act out the
job roles. Have students prepare bulletin board display of job activities. Show
film b, "Prospecting."

Student Activities

1. Obtain a report of a poll dealing with some product from a newspaper, magazine
or weekly reader.

2. Devise a form for and take a sample of customer preference by mail, (class,
school or community) for a specified product.

3. Tabulate and evaluate the information gathered through (2) above.
4. Conduct a written poll to determine which color preference prevails for a

chosen proauct.

Teacher Discussion Topics

1. Discuss how a market is measured and evaluated.
2. Explain how distribution problems can affect selection of the product to be

manufactured.
1. Relate some ways by which customer preference can be ascertained.

2. Advertising (the non-personal presenting and promoting of ideas, products
or services paid for by a sponsor)
a. Campaign planning

(1) Preparing the advertising budget
a. predicting the volume of sales
b. apportioning funds for advertising

(2) Choosing an advertising agency
(3) Testing advertising program effectiveness
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b. Copy presentation
(1) Conducting consumer motivation studies

a. by age groups
b. by income levels
c. by consumer needs and luxuries

(2) Selecting the most promising appeals
(3) Preparing the advertising copy

c. Selection of advertising medium
(1) Choosing the medium

a. to get the most coverage for the money spent
b. finding the medium most suited to the product and its price

range
c. considering the time element involved

(2) Analyzing the medium coverage
a. newspapers
b. radio
c. direct mailing
d. handbills
3. television

(3) Testing medium effectiveness through sample areas
d. Production of the advertising copy

(1) Developing the advertising layouts
a. from photographs
b. using charts and graphs
c. drawings or other art work

(2) Procuring plates, art work and scripts
a. writing
b. recording

(3) Printing methods based on volume requirements

Counselor Interaction

1. Conduct a group discussion comparing requirements and opportunities in
marketing personnel.

2. Have students obtain information from people in marketing other than in a
company, (i.e., shoe salesman).

3. Have students compare interests, responsibility, skills, education, rewards,
etc. of various marketing personnel.

4. Have students role-play shoe salesman and computer salesman.
5. Have students verbally relate jobs in marketing to their interests and needs.

Show film g, "How To Investigate Vocations."

Student Activities

1. Select and prepare an item of advertising copy for the sale of some product.
2. Determine the different rates of the mediums for the prepared copy.
3# List some of the advantages and disadvantages of advertising by radio,

television, newspaper, direct mail and handbills.
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4. Design and produce a two-color sign by the silk-screen process.
5. Take a photograph of some product, process the film and the print and write

copy listing the product's good features.

Teacher Discussion Topics

1. Explain and show how planning and scheduling of advertising is carried through.
2. Draw a comparison between the costs of radio, newspaper, television and direct

mail advertising.

3. Sales promotion (supplementing and coordinating personal selling and
advertising for greater effectiveness)
a. Program development

(I) Selecting programs
a. beyond initial advertising
b, _concentration on programs which produce most results

(2) Preparing and directing programs
a. personnel for programs
h. directing and coordinating
c. capitalizing on sales trends

b. Sales aids
(1) Selecting sales aids

a. select those most suited to product and market
b. consider most factor of sales

(2) Preparing and distributing tiles aids
a. kits
b. displays
c. mobiles
d. sample accounts

Student Activities

1. Prepare a listing of commonly used sales aids.
2. Design, sketch and build a display to be used as a sales aid for marketing a

bicycle.

Teacher Discussion Topics

Display and explain the importance of catalogs to several kinds of industries.

4. Sales Planning (planning for marketing the right product at the right time,
time, in the right place, in the right quantities, at the right price)
a. Sales policies

(1) Need for sales policies
(2) Formulating selling plans

a. timing of product introduction
b. seasonal demands

b. Budgeting
(1) Forecasting sales (from market analysis)
(2) Selling sales quotas
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a. profit on salesman's time
b. coverage of market territory

(3) Estimating sales costs
a. volume of production
b. salesman's compensation

c. Pricing
(1) Establishing price-profit policies

a. how much to get
b. competition in the market

(2) Pricing products and preparing price lists
a. lists to dealers and consumers
b. discounting prices

d. Buying
(1) Selecting goods for purchase

a. what materials are cheapest and best
b. possible material changes due to product modification during

manufacturing process
(2) Determining purchasing quantities

a. advantages of quantity buying
b. storage factors
c. price fluctuations

(3) Selecting sources of supply
a. reliability of supplier
b. transportation considerations
c. prices to be paid

(4) Terms and delivery dates
a. lowest price not always best
b. cash or time payment
c. delivery scheduling

(5) Placing firm orders
e. Packaging

(1) Determining the functional requirements
a. weight of product
b. size of product
c. form of product
d. durable or perishable product

(2) Determining requirements to aid sales
a. eye appeal
b. ease of customer handling

(3) DevelGping package specifications

Student Activities

1. Write a 200 word report on how a final selling price for a product is arrived
at by a manufacturer or a dealer.

2. Write a 100 word report on the importance of packaging to the sale of a
product.

3. Determine the packaging requirements for a certain product to be shipped to
a specified destination.

4. Design, sketch and write specifications for a package to be used for shipping
a table model radio.
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5. Sales Operations (transferring products to customers in exchange for money)
a. Salesmen procurement

(1) Analyzing job requirements
a. educational level required
b. type of market sought

(2) Analyzing sources of potential customers
a. from trade sources
b. from educational institutions

(3) Attracting potential employees
a. by word of mouth
b. through want-ads
c. through trade journals

(4) Testing applicants
a. personal interviews
b. previous work records
c, aptitude tests

(5) Investigating references
a. former employers
b. credit bureaus
c. personal sources

b. Salesman training
(1) Sales tools and training classes

a. familiarization with product
b. customer relations
c. type of market
d. customer prejudices

(2) Field training
a. introduction to territory
b. working with experienced personnel

c. Salesman direction
(1) Assigning territories and routes

a. geographical factors
b. potential volume of territory
c. sales personnel seniority

(2) Setting performance standards
a. costs of selling
b. expense accounts

(3) Supervision of salesmen
a. structure of sales department
b. sales reports

d. Salesman compensation
(1) Selecting plans or bases

a. salary
b. :salary and commission
c. commission
d. bonuses

(2) Psychic satisfactions
e. 'Order service

.(1) Answering inquiries
a. telephone
b. mail
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(2) Quoting prices
a. inquiry level
b. discount levels

(3) Processing orders
a. shipping goods
b. inventory control
c. salesman credit
d. back-ordering and cancellations

f. Selling
(1) Selecting potential customers

a. those in the product field
b. financial reliability

(2) Convincing prospective customers
a. demonstrating product
b. showing how customer can benefit
c. giving customer edge over competitors

(3) Securing orders
a. presentation
b: closing sales
c. handling customer complaints
d. following up sales

Counselor Interaction

1. Have students prepare a checklist of facts about a job (occupational
information) and then apply the checklist to jobs previously studied.

2. Have students write their preferences to checklist items and compare
their interests to that of the job study.

3. Have students ask parents or friends to complete checklist in reference
to their job.

4. Industrial arts teacher and counselor complete checklist in classroom
in reference to their job.

5. Show and disCuss film h, "Choosing Your Occupation."

Student Activities

1. List three ways in which salesmen are paid.
2. Make a list of the qualifications you would want to find in an applicant

for a job in your manufacturing company.

Teacher Discussion Topics

1. List some good features and some drawbacks to a career in selling. Show

film e, "Follow It All the Way."
2. Show openings in the fields of sales appearing in want-ad pages of local

newspapers.



6. Physical Distribution (moving and handling products from the point of storage
to the point of consumption or use)
a. Warehousing

(1) Determining storage location and capacities
a. strategic location in reference to market
b. determining necessary stock level
c. time necessary for delivery

(2) Performing storekeeping activities
a. damaged merchandise
b. shifting stock for convenience or freshness
c. keeping inventory of stock on hand

b. Shipping
(1) Assembling orders

a. shipping personnel
b. preparing product for carriers

(2) Selecting transportation medium
a. best way costwise
b. best way timewise
c. best way for safe handling of product

(3) Delivering products
a. customer pickup
b. FOB shipments
c. company transportation routing
d. common carriers

c. Product service
(1) Handling returned products

a. crediting customer
b. repairing or replacing
c. lost or stolen goods
d, soothing irritated customers

(2) Developing and administering warranties
a. probability of product going bad
b. warranty an edge over competition
c. relative cost of repairing or replacing
d. value set on customer satisfaction

(3) Providing technical service to customers
a. manufacturers associations
b. technical asp2cts of use of product

Student Activities

1. List examples of currently used methods of transportation.
2. Design, sketch and build a 36" x 48" display board showing the progress

to date in transportation mediums.'

Teacher Discussion Topics

1. Discuss the use of the warehouse in marketing and the relationship between
warehousing and shipping for prompt customer service. Show film c,
"Breakthrough in Transportation."

2. Point out the importance of good product service policies.
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Summary

This lesson should have given the student a clearer understanding of the part
played by the marketing division of any manufacturing industry. Emphasis and
concentration of effort should be placed on the principal divisions of the
marketing effort as follows

1. Marketing Research - The facts relating to the sale and transfer of the
product are gathered, recorded and evaluated.

2. Advertising - The non-personal presentation and promotion of ideas and
methods which will induce the prospect to buy the product.

3. Sales Promotion - Supplements and coordinates the personal selling effort
and increases its effect.

4. Sales Planning - Endeavors to market the right product at the right time,
in the right place, in the right quantities and at the right price for both
the user and the manufacturer.

5. Sales Operations - The actual selling effort made to put the product in the
hands of the customer in exchange for money.

6. Physical Distribution - Handles and moves the product from the point of
manufacture and/or storage to the point of consumption or use.

The student should realize through this lesson on marketing that the entire
effort of manufacturing is directed at and is dependent upon getting the product
into the hands of the customer in exchange for his money.

Summary Questions

1. Why is the marketing organization a most important part of any manufacturing
effort?

2. How can market research be used to find out if a certain product has a good
chance of selling.

3. In what ways does packaging aid in the sale of the product?
4. Can public opinion polls, such as Gallup's, be effectively used in market

research?
5. Explain what is meant by "customer preference."
6. Why is the careful selection of an advertising medium so important to the

selling effort?
7. Are there times when radio advertising would be better than television

advertising? Why?
8. Why is the catalog of products so important in selling one type of product

and not another?

Assignment

1. Prepare a list of 10 different products which are not manufactured locally,
but are warehoused in your home city for local distribution.

2. Locate and bring to class three articles appearing in magazines or newspapers
which deal with marketing.

3. Prepare a list of the common carriers in your area which transport goods
or products for local sale.

4. Bring to class one item of advertising which has come to your home through
the United States mail.

5. Compile a list of topics about marketing from publications found in the school
library or your home.
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6. On a 24" x 30" piece of corrugated board or hardboard, mount as many
different types of packaging as you can find (i.e., boxes, bottles, bags,
tubes, etc.).

Evaluation

The following are some representative items which can be used for evaluating the
efforts of the teacher in the area of marketing

A. Objective testing
1. Matching

In the left-hand column are listed five major divisions of marketing.
In the right-nand column are some phases of those divisions. Match the
phase in the right-hand column with the proper division, writing the
letter representing the phase in the blank space provided.

Market research
Advertising
Sales promotion
Sales operations
Product distribution

B A. Company transportation routing
D B. Questionnaires
E C. Securing orders
C D. Direct mailing
A E. Display materials

F. Drilling and reaming

2. Completion
a. The gathering, recording and analyzing of facts relating to the

tramsfer and sale of products is called market research .

b. Insuring that all positions in a manufacturing industry are filled
by competent persons is the responsibility of the personnel

department.
c. The money paid to a stockholder as a result of the company's profit

on operations is called a dividend

3. a. T F Any selection of a product transportation medium should take into
consideration cost, time to deliver and safe handling.

b. T F A product warranty should give a manufacturer a selling edge over
a competitor uho issues no such warranty.

B. Performance test

. 1. Given the necessar information, write, revise, time and otherwise prepare
a one-minute rad . advertising script for reading at the local radio station.

2. An alarm clock manufactured in your home town must be shipped overseas by
air transport. Design and build a shipping carton which will weigh no more
than eight ounces, measure no more than'six inches on any side and keep the
clock free from damage when dropped from a height of 10 feet on a concrete

floor.

C. Subjective test
1. In not oyez 500 words, explain the function of the product service personnel

employed by a washing machine manufacturer.
2. In one page or less desciwibe the relation of an advertising agency to a

lawnmower manufacturer.
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Lesson 18

FINANCE AND CONTROL

If a new enterprise is to be solidly launched, attention must be paid to the
problem of financing. The capital structure of the new enterprise must be
planned, the current need for working capital must be evaluated and methods
must be worked out to assure its availability. The industrial promoter or
business administrator must be familiar with the sources of capital and the
methods of raising it.

There are different kinds of capital. Usually the common meaning of the word
capital is the single term used to cover the land, buildings, machinery, tools
and materials of a productive enterprise. Although land is technically capital,
it is distinguished from the other means of production because they can be
reproduced and land cannot. However, businessmen seldom make this distinction.
They think of capital in terms of money.

Financial administration requires two things. One is an organized system of
accounting that gives the financial administrator a record of past operating
results and the current financial condition. There must be an accurate
understanding and interpretation of these financial records to appraise the
current situation at any time. The other tool is budgeting--a matter of
financial planning for a period of time.

Finance can best be described by dividing it into six basic departments. The
financial planning department deals with obtaining and investing funds in a
way that will be most beneficial to the company. The tax management department
plans and manages the company's tax liabilities. The financial relations
people make sure that relationships with existing and potential companies stay
on good terms when dealing with monetary matters. The custody of funds
department controls the actual handling of receipts and money to be paid out.
The credit and collections department investigates credit and collects overdue
payments. The final section of finance is the insurance department which
secures and maintains adequate financial protection against the hazards to
which a company is exposed.

The control department maintains records on company operations and provides
accounting services for use by the managers in planning and controlling the
business. The job of control is the keeping of a file of records and preparing
reports for the stockholders to meet the legal and tax requirements of the
company. The records are kept on all company operations for the use of the
managers in case the records are needed again for a similar production job.

Note to Instructor

This lesson is planned to help the student become. familiar with the various
financial aspects of industry. It is not meant t:o be all inclusive, but to
relate the basic knowledge of the major role in financing an enterprise.
Emphasize that finance in industry consists of planning, directing and
measuring use of company money.
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Objectives

The students will be able to
1. Identify several ways of producing capital for industry.
2. Explain the importance of financial affairs in industry.
3. Analyze and apply methods of financing.
4. Without the aid of references, list and briefly describe three basic

methods utilized in industry to obtain operating funds.
5. Given a list of items (including size, name of parts, etc.) for producing

a product and a blank bill of materials form, fill in the necessary
information on the form correctly with a minimum of one error.

6. With the aid of four different materials price lists, compare the lists
and select the one most beneficial to the company.

7. Given a standard tax rate schedule and the gross intake figures fu- ne
company, calculate the amount of money to be paid by the company in taxes.

8. From a list of 15 items, identify and circle only those items that might
be given on a report of elle financial status of the company with a minimum
of two errors.

9. Given a blank receipt, write a receipt of a specified amount to John Doe
for a payment on a bill, exclusive of errors.

10. Given a standard two column bookkeeping form, write the definition of each
of the terms.

11. Given a group of five credit reference forms on prospective creditors,
compare and select only one that would be most desired by the company.

12. From a group of three insurance policies, select the one most adequate
for a company of given assets.

13. Identify by name at least five of the seven monetary receipts used in
class.

14. Given five of the monetary receipts used in class, fill out four of the
five forms correctly.

15. Identify by name the bookkeeping form used by the class to record the
money taken in and paid out in salaries, rent, utilities and other
necessary materials.

16. Given a set of job cards (including one incorrectly filled out), select
the one with errors and make all the necessary corrections.

17. Given a list of five employees, including their hourly wage and hours
worked, compute the total wages for each employee with a minimum of one
error.

18. Given a bill of materials (exclusive of cost) and a price list of the
materials for a product, calculate the total cost of the materials to
within 1 percent of the actual cost.

19. Given the expenses for raw materials, direct costs and indirect costs for
producing a product, calculate the profit from the product within five
cents of the correct amount.

20. From a list of expenses for raw materials, direct coots and indirect
costs for producing a product, calculate the manufacturer's price for the
product within five cents of the correct amount.

21. Given a list of five manufacturing expenses for producing a product,
circle those expenses directly related to direct cost and underline those
related to indirect cost with a minimum of one incorrect item.

22. With the aid of a chart indicating the financial status of the company,
demonstrate his understanding of the information by orally explaining
the information on the chart.
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23. With the aid of a flow chart for a production operation, identify the
sequential order through which the material will flow.

24. Exhibit the ay.ility to express occupational goals in terms of financial
status by reacting to a hypothetical situation involving occupational
goals and financial status of a person seeking to obtain these goals.

.J. Exhibit the ability to differentiate between different kinds of investments
and savings by preparing and presenting a program emphasizing investments
and savings to his class and/or to another I. A. class.

26. Exhibit the ability to recognize the importance of investment in terms of
both the psychological and tangible aspects. His decision-making ability
will be enhanced by his going through the procedure of purchasing stock
in the company formed in the class and evaluating the wisdom of his
selection by determining his net profit or loss at the end of the course.

Time Required One to two weeks

Instructional Aids

1. Films
a. "American Business System: Financial Management"
b. "The Shareowner"
c. "Personal Financial Planning"
d. "Your Earning Power"
e. "How To Get Where You Want To Go"

2. Two-column bookkeeping record book, receipt book
3. Materials price list (for materials being used)
4. Samples of

a. Credit applications
b. Credit cards
c. Sales receipts from purchases on credit
d. Business Forms from local bank (statements, checks, etc.)
e. Job cards, flow charts

5. Resource Persons
a. Business teacher and/or math teacher
b. Representative from the local bank and/or an insurance salesman;

accountant

Introduction

Like all other things that bear the label finance or financial, corporation
finance has to do with money. As a field of study, it embraces all the
theories, procedures, institutions, instruments, problems and policies that
are involved in the acquisition and use of money by business corporations.
For small manufacturing firms, financial needs are relatively small and may
be met initially through the personal savings of the promoter, the investments
of funds by his friends or a small inheritance. As financial needs increase,
the corporate system relies to a greater extent upon stocks being sold to the
public and investment institutions.

Subject Matter Outline

1. Finance in industry (securing adequate operating funds at minimum cost,
investing surplus funds to best advantage and maintaining a good pecuniary
reputation for the company. It consists of six basic departments.)
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a. Financial planning (predicting the need for obtaining or investing

funds)
(1) Predicts needs for capital

(a) materials
(b) miscellaneous

(2) Develop optimum methods of obtaining funds
(a) sale of stocks and bonds (stock represents ownership in a

corporation, while a bond is like an IOU. They represent
money lent to a corporation or a government)

(b) common stocks (payment of dividends is determined by
business trunds - gives voting rights)

(c) preferred stocks (paid dividends at a specified rate
regardless of company's growth - some have voting rights)

(3) Profits received from previous products
(4) Credit (the power to get goods or services by giving the

pr -anise to pay money or goods on demand or at a certain time in
the future)
(a) consumer kihort-term - small amounts - seldom over three

years)
1. installments (payments at regular intervals - fixed

amount)
2. collateral plans (made in respect to amount of

collateral the borrower has control of)
3. charge accounts (many different time plans available -

convenient and low cost)
4. mortgage (long-term credit but has a disadvantage of

high interest rate)
(b) corporate (long-term - loans vary into the millions)

1. commercial credit (used to finance production cost -
short -term credit - 60 days to six months)

2. investment (for purchase of capital goods - long-term
credit - usually several years)

(5) Forecast money-market conditions
(a) questionnaire
(b) samples of product
(c) personal contact

(6) Plan working capital requirements

b. Tax management (planning and managing the company's tax liabilities)

(1) Evaluate tax liability
(2) Minimize the cost of taxes
(3) Deal with taxing bodies

c. Financial relations (maintaining relationships with existing and
potential companies, their creditors and investors on all monetary
matters, including obtaining of all accounting for funds)
(1) Maintain goodwill of financiers and investors
(2) Report to financially interested parties
(3) Negotiate financing agreements
(4) Manage investments
(5) Administer pension and similar funds

d. Custody or funds (controlling the physical handling of receipts and
disbursements)
(1) Receive and disburse funds
(2) Protect funds
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e. Credit and collections (controlling exposure to bad debts and losses
and collecting overdue payments)
(1) Establish credit policies
(2) Investigate credit references
(3) Collect overdue funds

f. Insurance (securing and maintaining adequate financial protection
against the hazards to which the company is exposed)
(1) Appraise and evaluate insurance policies
(2) Plan and negotiate coverage

Student Activities

1. Financial planning
a. Determine how much capital is required in acquiring the materials

needed for a particular company's operation.
b. Compute the amount of money to be paid out in wages in the company

(wages paid in relation to importance of the job).
c. Obtain the cost of the materials to be used in the manufacture of

their product.
d. Formulate a bill of materials to be used in purchasing, then pass

to other departments for evaluation and approval and voted on by the
board of directors.

e. Select method of financing the production of all products.
f. Either go to the bank or have a representative of the bank speak to

the class on obtaining loans.
g. Distribute questionnaires to determine the market probability for a

proposed product.
h. Sell and buy stock in the company.

2. Tax management
a. Obtain the price of all their tools, fixtures and machines and

calculate the percentage of all their holdings to find out what
amount would be taxable.

b. Develop a scale to determine how much money would go for taxes and
how much would be grossed by the company.

c. Have a representative from the finance department in a local industry
to come in and speak to the class on tax management.

3. Financial relations
a. Give a report on the financial status of the company at each organized

meeting. Include total capital on hand, money paid out for wages and
materials, profits and expected capital gain for a specified time.

4. Custody of funds
a. Organize a bookkeeping system that would include money taken in,

money paid out in salaries, rent, utilities and necessary materials.
b. Write receipts for all monetary transactions.

5. Credit and collecting
a. Establish a standard credit policy for their company (COD, full

payment within 30 days - etc.).
6. Insurance

a. Take inventory of the laboratory to determine how much capital is
tied up in materials, machines, tools and basic facilities.

b. Contact an insurance salesman and negotiate an insurance policy for
their company.

c. Review and evaluate several insurance policies and decide which
would be best for the company.
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2. Control (maintaining and preparing reports to meet corporate legal and
tax requirements and measure the results of the company operations and
providing accounting services structured for use by managers in planning
and controlling the business)
a. General accounting

(1) Maintain tax and related records
(2) Maintain accounts receivable and issue bills
(3) Maintain accounts payable and initiate payments
(4) Prepare periodic accounting reports and statements

b. Cost accounting
(1) Record incurred costs
(2) Maintain supporting records for, compute and initiate payment

of employee earnings and deductions
(3) Develop cost standards
(4) Estimate cost
Planning and budgeting
(1) Project profit results of alternative courses of action
(2) Develop planned costs for operations and for products and

services
(3) State authorized plans in budgetary and planned cost formats
(4) Measure actual results against plans and standards and analyze

variances
d. Internal auditing (assuring the accuracy of accounting records and

adherence to standard practices)
(1) Audit financial records
(2) Establish clerical work flow
(3) Establish clerical work methods
(4) Measure clerical work

e. System and procedures
(1) Control creation and use of forms and reports
(2) Establish clerical work flow
(3) Establish clerical work methods
(4) Measure clerical work

Counselor Interaction

1. Secure various forms to demonstrate the services offered by a bank. (The

I.A. or math teacher can serve as the resource person.)
2. Have the students explore and determine the approximate cost of reaching

their occupational goals. (Utilize Occupational Outlook Handbook,
Chronicle Career Kit, A Summary of Colleges and Universities, Chronicle
and/or college catalogs.)

3. Have the students make a bUdget for financing their occupational goals.
(Bring in math teacher to explain budgets and budgeting.) Utilize
a. Film c, "Personal Financial Planning"
b. Film d, Your Earning Power"
c. Film e, "How To Get Where You Want To Go"
d. Book, Planning_My Future
e. Pamphlets, Finance and Accounting Management .
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4. Counselor should prepare a hypothetical situation involving the occupational
goals and financial status of a person seeking to attain these goals. Ask
students to react individually or collectively.

5. Have students prepare and present a program emphasizing investments and
savings to his class and/or to another I.A. class.

Student Activities

1. General accounting
a. Keep a filing system on the flow of the money in the company that

they established in class.
b. Give periodic statements to the )3oard on the financial standing of

their company.
c. Make up a bill that could be given to persons owing the company

money.
d. Visit a local industry to observe how the general accounting

department operates.
e. Set up a two-column bookkeeping system (may solicit help from

business teacher).
2. Cost accounting

a. Determine the cost of all the materials that they are going to use
in the production of their product.

b. Estimate the cost of materials and then check the actual cost against
then estimated cost to see how the figures compare.

c. Set up a pay scale for the employees of their company and see that
they are paid (may be points for so many hours worked).

d. Prepare regular financial statements on sales and cost of sales -
product profit and loss statements.

e. Make a job card for each worker.
f. Check job card for errors or insufficient information.

3. Planning and budgeting
a. Compare the cost of their product with the profit to see if the

product was worthy of being produced.
b. Set up a budget or the product they plan 1:o produce.
c. Determine the costs for materials, direct cost (labor) and the

indirect expense (overhead).
d. Calculate the manufacturer's price for their product.
e. Determine the percentage of total costs to be used for profit.

4. Internal auditing
a. Make charts and graphs to show the financial status of the company.

5. System and procedures
a. Set up a flow chart for the mass production operations of their

product.
b. Arrange machines in the lab to facilitate the flow of parts when

mass producing a product.

Summary Questions

1. Why is it important for a company to keep an accurate financial record
of its business?

2. List and explain three methods by which a new company might acquire funds
for its operations.

107

.. 658



3. We usually refer to capital in terms of money, but it also applies to
other things. Name five other items that are considered to be capital.

4. Why would a large company utilize a double entry or a more complicated
bookkeeping system preferably to a single entry system?

5. What items are included in the indirect cost of producing a product?
Direct cost?

6. How does a ',Jerson become a shareowner in a corporation?
7. What is the basic difference between stocks and bonds?
8. What are the three major items needed to calculate the manufacturer's

price of a product?
9. What items ere included in a bill iaterials?

10. What are the three major items you should consider when selecting
prospective creditors?
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Lesson 19

PERSONNEL ADMINISTRATION

Personnel administration includes developing and administering policies and
programs for providing an effective organization structure, qualified employees,
equitable treatment, advancement opportunities, job satisfaction and adequate
job security.

Personnel administration may be broadly defined as that activity area of
industry which is concerned with maintaining the manpower an enterprise or
organization. This area involves the quality of employees, their fitness for
work, their development, their attitudes of cooperation and loyalty and control
of labor turnover. At the same time, the cost of manpower must be held within
limits dictated by the economic necessities of the enterprise. Obviously,
wages and salaries are vital factors in employee relations.

This area of an industry serves a vital role. It insures that all positions
are filled by competent people at reasonable cost. This department sees that
new employees receive the training and information required to perform their
duties effectively. The personnel section determines dollar value of positions,
insures that they are fair and equitable in relation to other positions and
makes sure that employees are fairly compensated for their labor.

The functions or responsibilities of personnel administration may be grouped
into five major classes--employment, wage and salary administration, industrial
relations, organization planning and development and employee services. These
different divisions could be considered a service agent of an industrial enter-
prise because their primary objective is to provide aid and assistance to the
other areas. of the organization.

Employee services section i concerned with the welfare of each individual
employee. The making of a h-,py and satisfied work force is another objective
of this section. There are two reasons for these goals--one is that the worker's
effort is greatly increased when the morale is high, and the other reason is
to make employment more attractive to prospective applicants.

Employee servic-9 may be grouped under five headings (1) medical services which
consist of providing medical treatment for employees and their families and
other things such as insurance, (2) recreation which is the providing of
programs and facilities f the enjoyment of the employees, (3) personal service
or the providing of help, 1 Ps counselors or financial aid, to assist
employees in their daily (4) safety which consist of the establishment
and maintenance of a safety program, (5) protection and security which involves
precautionary measures against theft, fire and other hazards. The providing
of guards or watchmen, security people and the like would be under this heading.

These services are often referred to as fringe benefits because they usually
are offered free of charge to the employees. The importance of this division
is rather obvious because a satisfied worker will exert his full potential for
the betterment of the company.
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The prime task of the wage and salary section of the pJrsonnel department is
to insure that each employee receives a fair wage for the work he does. In
order to perform this function efficiently, the job description must be
evaluated in order to establish salary that is fair and equal in relation to
the other positions in the company and in competitive companies. A major
consideration is the determination of the best method for paying the employees.
Some are paid on a piece basis(for example, an inspector may be paid according
to the number of pieces he inspects each day) Another group of employees might
be paid on an hourly basis (a machine shop operator would probably be paid this
way because the operations that are performed are constantly changing). Other
employees might be paid on a weekly or yearly basis, such as the management
personnel.

The wage and salary section must also evaluate the performance of each employee
to determine the appropriate salary increase. This is known as merit ratings.

In order for a company to obtain the maximum effort from an employee, he must
feel that he is a part of the organization. The wage and salary section
promotes this by planning and administering incentives such as profit sharing,
stock ownership, bonus plans, retirement plans and others.

The wage and salary division plans and administers the policies on working
hours and absences, work schedules, vacation schedules, etc. that are fair
to both the employees and the company alike.

The primary responsibilities of this section could be grouped into the five
major headings of employee classification, rate determination, merit rating,
supplemental compensation and work schedule control. From this one can see
the prime role this section has in the overall efficiency of an industrial
organization.

Industrial relations could be defined as the insuring of a harmonious working
relationship between management and employees. In order to achieve this goal,
the communications, collective bargaining, employee discipline and personnel
research functions must be carried out.

One of the prime means of maintaining a good relationship is throwth
communicating. The industrial relations division is responsible fc., providing
the ways and the climate for the exchange of information between la._)r and
management. Some of the more common methods are suggestion systems, opinion
surveys, grievance procedures and others.

The industrial relations department works with local union officials in
negotiating contracts and any other business that may be necessary to maintain
accord.

Employee discipline is another major function which requires the development
and maintenance of work regulations. Some examples of this would be the rules
and regulations for conduct, disciplinary measures and others.

The development of ways to improve employee attitudes and conditions of work
are responsibilities of the industrial relations section. To accomplish this
objective, personnel techniques !.nd problems must be studied and improved
practices recommended.
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In summary, we could say that maintaining a satisfied working force is the
primary responsibility of industrial relations. Management must be made
aware of problems of labor and, in turn, labor must be provided explanations
for the actions of management. The industrial relations area acts as an
established channel through which these communications flow.

The object of organization planning is to determine the structure and manpower
requirements of the company. They determine how many people will be needed
for the different operations performed on a product.

Manpower development actually states its -_-:hjectives. This area is responsible
for setting up performance standards and determining what positions require
extra or specialized training.

In order to develop the manpower of the organization, training must be
administered. The development of tt.. personnel to their full potential is
the third area of responsibility of this section.

At first glance, one might conclude that this section is not as important as
the others in the personnel department. In making this evaluation, the purpose
of any industry must be kept in mind and that is to make money. The personnel
must develop and work to their full potential if this purpose is to be achieved.
So the final conclusion should be that this is another vital link in the
structure of industry.

The primary responsibility of the employment section in a personnel department
is to make sure that each position or vacancy in the organization is filled
with a person qualified to do the work. This involves a great deal more than
simply hiring a person. The requirements and specifications of the job must
be studied in order to determine what qualifications are demanded. The
employment section must let the public know of the vacancy, and they must
.select the best means such as radio, newspaper, etc.

After a person has applied for the position, the employment division must
analyze his qualifications and make a decision regardin6 hic, potential for the
job. Once the person is employed, this section is respons4le for indoctrination
(the responsibility of seeing that new employees receive the training and
information that is needed to do the job).

Another duty of the employment division is that of promotion and transfer. In
order to do this, the job requirements and employee qualifications are carefully
studied. If more information concerning an em,,loyee's aptitude and abilities
is needed, tests are administered. When an etr 'oyee is chosen for promotion
or transfer, they must determine the training

, will need before he can take
over the new job.

The employment section is also responsible for releasing or firing employees.
This must be done in a manner that is most beneficial to the individual and
the company.

From the above list of duties, one can easily see that the employment division
is another vital area-for the progress of industry. If this area breaks down
the entire organization suffers as a result.
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Objectives

The students will be able to
1. Describe the personnel services provide' by industry.
2. Compare different forms of wage and administration charts.
3. Solve problems related to wage and sa.. administration in the student

company.
4. Carry out wage and salary administration role in the class industry.
5. Develop and administer a fair and equitable compensation for all of the

company employees.
6. Explain the relationship between management and labor as it is related

to communications, collective bargaining, employee discipline and personnel
research.

7. Demonstrate an understanding of the belief that "all work has dignity."
8. Construct a line and staff organization chart for use in a class group

study of a major industry.

9. Apply the principles of good organization in his leadership role in the
class.

10. Carry out a management role in industry.

11. Solve problems related to the management of the student company.
12. Explain and solve problems related to personnel administration.

Required Two to four days

Instructional Aids

1. Films
a. "Don't Drop Your Guard"
b. "Labor Movement: Beginning and Growth In America"
c. "You Are There at the Bargaining Table"
d. "Aptitudes and Occupations"
e. "The Bright Young Newcomer"
f. "Job Evaluation"
g. "Personal Qualities for Job Success"

2. Time and motion study sheets
3. Medical service plan from an industry
4. Bulletins of employee services offered by a company
5. An organization chart for an industry
6. Booklets

a. Safety and Prevention of Accidents, National Safety Council, 425
North Michigan Avenue, Chicago, Illinois 60611

b. First Aid Fire Appliances, NA.tional Board of Fire Underwriters, 85
John Street, New York, New York

c. Learn and Train for That Job Under M.D.T.A., Georgia Department of
Labor

d. You Can Get That Job, Georgia DepartmeW of Labor
7. Guest speakers

a. School nurse
b. Safey enginee,
c. Employment service = resentativ%

Subject Matter Outline

1. Employee services (maintaining the general welfare of employees on the
job and assisting them with problems related to their security and
personal well-being)
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a Medical services (preventing diseases and physical ailments and
injuries while on the job)
(1) Develop and administer prevention programs
(2) Examine employees and job applicants
(3) Provide medical treatment
(4) Educate in health matters

Counselor Interaction

1. Have the school nurse talk with the students on health practices.
2. Have a personnel manager discuss his medical plan.

b. Recreation services (making company employment more attractive and
satisfying by providing recreational programs and facilities for
employees)
(1) Conduct athletic activities
(2) Conduct social activities
(3) Provide and direct employee use of recreational facilities

c. Personal services (provide services that assist employees in their
daily living. Contribute to their job satisfaction.)
(1) Provide insurance counsel or protection
(2) Provide legal counsel
(3) Assist with housing and transportation problems
(4) Operate credit union
(5) Provide cafeteria and vending machines

d. Safety (develop and maintain adequate facilities and procedures for
preventing on-the-job accidents.) (Invite a safety engineer to
speak to the class.)
(1) EstabLqt-, safety rules
(2) Conduct ;:afety inspection
(3) Prevent or eliminate hazards
(4) Educate safe practices
(5) investigate accidents

Student Activities

1. Conduct safety inspection
2. Make safety slogans

Counselor Interaction

1. Assist students in preparing a graph of accidents.
2. Show and discuss film "Don't Drop Your Guard."

e. Protection and security (take adequate precautionary measures to
safeguard the company, its employees and property from theft, fire,
espionage and similar hazards)



(1) Provide guar,; or watchman service
(2) Organize fire fighting service
(3) Develop and administer security regulations

Student Activities

1. Role playing as security guard
2. Fire chief
3. Check with local law enforcement officers for police protection and local

fire department for equipment and information on fire protection.

Summary

Some of the services which we have listed are at least partly self-supporting,
i.e., food service, housing, company stores and insurance. All of them,
however, represent some cost to management in the usual practice. This fIst
is equivalent to tangible compensation to employees in addition to their
regular pay--a form of compensation known as fringe benefits. The cost mJsc
be justified by indirect returns to the enterprise in the form of interest,
loyalty, cooperation and low labor turnover.

2. Wage and salary administration (insuring that employees are fairly and
equitably compensated)
a. Employee classification (assigning officially each employee a

position that is clearly and accurately defined as to its
responsibilities and requirements)
(1) Prepare job descriptions
(2) Assign a proper title to each position
(3) Periodically audit correctness of job descriptions

Student Activities - Prepare a job description and title.

b. Rate determination (setting dollar values on positions that are
fair and equitable in relation to other positions in the company
and to similar positions in the competitive labor market)
(1) Analyze jobs as described in job descriptions
(2) Evaluate rate jobs (display time and motion study sheets)
(3) Conduct rate surveys
(4) Develop rate scales

c. Merit ratings (appraising objectively the performances of each
employee in relation to the duties and responsibilities of his
assigned position)
(1) Develop merit rating programs (display job description)
(2) Conduct merit rating reviews
(3) Analyze merit rating results

Student Activity - Develop a merit rating program.

d. Supplemental compensation (provide monetary incentives, in addition
to basic \ages and salaries, to promote initiative and achievement)
(1) T.un and administer profit sharing plans
(2) Plan and institute stock option plans
(3) Plan and admiuister bonus plans
(4) Plan and institute retirement plans
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(5) Plan a7id administer incentive plans

Student Activity

1. Develop a profit sharing plan.
2. Develop a credit union.

e. Work schedule control (establishing working hours and periods of
absence with and without pay that are fair to employees and comp:'ny
alike)
(1) Plan and administer policies on working hours and absences

(some companies use three eight-hour shifts; some four six-hour
shifts)

(2) Plan and administer work schedules
(3) Plan and administer vacation schedules

Student Activity - Make a plan for absences from class.

Summary

It is important to bear in mind that satisfactory personnel relations are not
solely the result of skillful and considerate dealings with people. Employees
are obviously concerned with tangible benefits of pay, hours, working conditions,
job security and an opportunity to get ahead. These matters, often beyond the
scope of personnel staff activity, are usually reflections of the policies,
character and prosperity of the company.

3. Industrial relations (insuring that the working relationship between
manay-lent and employees, the job satisfaction and work opportunities
for the company's personnel are developed and maiatained in the best
interests of the company and its employees)
a. Communications (providing the means and climate for developing ideas

and exchanging information throughout the company)
(1) Develop channels for presenting information to employees
(2) Plan and administer a suggestion system
(3) Conduct opinion surveys
(4) Develop grievance procedures

Student Activities

1. Make a suggestion box.
2. Conduct an opinion survey.

Counselor Interaction

1. Invite an industrial relations director to talk.
2. Show and discuss film b. "Labor Movement: Beginning and Growth In

America."
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b. Collective bargaining (attain accord with officially reccgnized
and established employee organizations in the manner best meeting
the interests of the company and its employees)
(1) Negotiate agreements
(2) Interpret and administer agreements

Student Activity - Form a labor organization

Counselor Interaction

1. Invite a Iawyer to discuss legal aspects.
2. Invite a labor leader (business manager) to discuss labor unions.
3. Show and discuss film c, "You Are There at the Bargaining Table."

c. Employee discipline (develop and maintain effective work regulations
and create and promote harmonious working relationships with
employees)
(1) Establish rules and regulations for conduct
(2) Establish and administer disciplinary measures

Student Activity - Make a list of your likes and dislikes concerning your
class experiences.

Counselor Interaction

1. Make a short survey of what students like and dislike about their company.
2. Show and discuss film d, "Aptitudes and Occupations."

Summary

The control of attitudes and the promulation of company policies, ideals and
objectives are problems in communication between management and employees.
Morale, loyalty and cooperation are corollaries of mutual understanding. The
worker must be confident of the integrity, fairness and ability of management.
Similarly, management must be aware of the problems and attitudes of the
employees. Communications are difficult when the enterprise is so large that
personal contacts between the high command and the men in the ranks cannot be
maintained. Breakdown of communications is one of the frequent causes on
inroads of labor agitators into the ranks of organizations that previously
enjoyed close relationships between management o.nd labor.

4. Organization, planning and development (insuring that the company is
effectively organized and capably staffed)
a. Organization planning (determining the organizational structure and

manpower requirements that will most effectively and economically
meet company objectives)
(1) Alalyze key position requirements
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(2) A-alyze organizational structure
(3) Recommend organizational changes
(4) Forecast manpower requirements
(5) Forecast manpower resources

Student Activities

1. Make an organization chart.
2. Compile ads for jobs - chart trends.

Counselor Interaction

1. Assist the students in conducting a job survey.
2. Invite an industrialist to speak.

b. Manpower development (estal-dishing performance standards for key
positions and identifying areas in which incumbents must grow in
order to attain them)
(1) Develop performance standards
(2) Appraise performance
(3) Plan individual development programs

Student Activity - Perform a motion and time study.

Counselor Interaction

Invite representative from industry to discuss their production program.

c. Training (develop existing personnel to their full potential for
attaining established performance standards)
(1) Plant training programs
(2) Prepare training programs
(3) Train leaders
(4) Conduct training programs
(5) Evaluate training results

Counselor Interaction

1. Introduce students to catalog information on sources 01 training.
2. Have an area vocational-technical school director review training

opportunities.
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Summary

Organization of some sort has always existed among groups of people engaged in
a common objective. In the simplest form, there is no more "structure" than
that of boss or leader with one level of subordinates. As needs arise, the
boss assigns tasks to subordinates and directs their efforts. Stable divisions
of responsibility or systematized grouping of individuals may not exist.

5. Employment (insuring that all positions are filled by competent personnel
at reasonable cost is the most basic respons bility of a personnel staff
in an organization. It often involves extensive recruiting, scientific
appraisal of qualifications, screening of applicants and the actual
assignment to jobs in r me cases)
a. Recruitment (searcning for and attracting applicants qualified to

fill vacant positions)
(1) Analyze job requirements
(2) Develop job specifications for each position
(3) Analyze sources of potential employees
(4) Develop methods for attracting potential employees

Student Activities - Show and discuss film e, "The Bright Young N2wcomer"

and/or film f, "Job Evaluation.")

b. Selection (analyzing the qualifications of applicants and deciding,
upon those who show the most potential)
(1) Interview applicants
(2) Test applicants
(3) Investigate ref -ices

(4) Evaluate appli(

Student Activities

1. Pill out a self-inventory form.
2. Participate in job interviews and give company test.
3. Formulate interview procedures and forms.
4. P i.e play as employer or employee.

c. Indoctrination (seeing that new employees receive the training and
information required to perform their duties effectively)
(1) Grient new employees
(2) Determine *raining requirement of new employees
(3) Follow-up performance of new employees
(4) Show fiims on safety

d. Promotion and transfer (placing current employees in positions that
better utilize their' capabilities)
(1) Analyze job specifications
(2) Analyze employee qualifications
(3) Test employees
(4) Evaluate employees
(5) Determine training requirement of employees
(6) Follow-up performance in new position
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Student Activities - Plan and present a trainirc progra7 an operative.
Show and discuss film g, "Personal Qualities Job Success."

e. Separation severino connections with employees in a manner most
beneficial to the company)
(1) Conduct exit interviews
(2) Analyze turnoYr
(1.) Employes execjte eval7:ation of company (prepared form of

emplovee' feelings ab:It company employment practices.)

Summary

Most employment transactions in industry are to satisfy immediate needs. The
substantial enterprise also builds for the future. In planning for the future,
many concerns periodically employ new men for apprenticeships and as long-term
trainees for key positions. The trade schools, colleges and educational insti-
tutions within large industries are the principal sources for this type of
employee.

Summary questions

1. What is an organization?
2. What is meant by Lie line of an organization?
3. Define staff.
4. What is the difference between authority and responsibility? How are

they related?
5. In what ways does collective bargaining affect government?
6. Explain how a union uses collective bargaining?
7. Give example of two rules that would affect employee discipline.
8. What are some of the rules that govern company employees?
9. What is a closed shop? How is it related to industry?

10. How do economic and social factors affect wages and salary policy?
.1. What is the effect of supply and dentand on wages and salaries?
12. What is meant by merit rating?
13. State some objectives which may be served by merit rating.
14. Discuss the importance of wage and salary policy in an industrial

enterprise.
15. What is labor turnover? Explain its significance.
16. Discuss the employment activities as to methods of locating candidates

and methods of selection.
17. Describe the ways in which employee train!ng may be accomplished.
13. What is a time and motion study?
19. What constitutes employees' services or welfare in the personnel program?
20. Describe health service as a personnel division function.
21. Give three reasons for employees' services, and their limitations.
22. Why should health services be extended to workers families?
23. Describe the procedures which may be used for determining a candidate's

fitness for a job, including job specifications and application forms.
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EIDER: =L RELATIO

The Industrial Revolution has had an e_fect on the grow:.1
About 1800, little need existed extensf7e st`ockl-1-1

wit_h employers were a fAc- fa:e basis.
with other companies to worry about. Communi:y
needed. Eve,-ybody knew everyr)ne else.

Now instead of family owned operations, firms have e,,J1,:ed into c.-)r7,-)rations
with perhaps over 100,000 stockholders who may live all over the world. -.Some-
where along the line, a department for communicating with people had to
be evolved. A company might have 50,000 salesmen, office help, accountants
and production employees. These people need to be informed, their morales
must be buil and suggestions need to be made to them. A :ompanv might have
25 plants in ten different states and foreign countries. Communication is
needed. A company has thousands of customers and fierce comytition. There
is a problem to keep alive the already established interests in the ,::,mpany
and new interests must be won.

It is the responsibility of management to see that policies are understood.
accepted and intelligeni=ly applied by all employees in developing good
relations with people inside as well as outside the organization.

External relations is a function of every operating d(:,artment head as well as
line and staff executives of the manufacturing, marketing and finance depart-
ments. The policies of each department of a company was designed to maintain
good relations with one or more specific publics. Sales policy seeks good
relations with customers, distributors and dealers; purchasing policy cultivates
the goodwill of suppliers; and personnel and labor policy works toward improved
employee relations.

Note to Instructor

External relations is concerned with the image a company has in the community
and nation. Its primary objective is the development of goodwill with the
public. In order to achieve this goal, attitudes and opinions must be gathered
and evaluated. For example, company newsletters or newspapers, magazines ;TM
financial reports may be made available to creditors and investors. Other
approaches be news releases for local newspapers, radio or television.
Social, ci dd charitable organizations may 1:4.: ,evaluated and the extent of
company pa, .-ipation determined. Also, company participation in industrial,
technical and professional organizations should be decided. All of these
responsibilities are handled by this department.

External relations may be divided into two groups. The communications and
information section is responsible for collecting and releasing information
that will have a favorable influence on the public toward the company. The
second section is concerned with public activities and coordination. This
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division recommends and coordinates company participation in civic, social,
industrial, technical and professional organizations.

Obtecti.es

The students will he able to
1. Define the role which the external relations department plays in industry.
2. I'entify the kinds of work done by external relations personnel.
3. List the requirements, opportunities and working conditions of external

relations personnel.

Time Required Three to four days

Introduction

External relation, as a profession or organizational .ctivity, has grown
amazingly within the last few decades. Large corporations, medium-sized
businesses and even small companies spend millions of dollars on their
external relations department. Six basic areas are involved in external
relations. These six are

1. Communication and information. Communications and information is an
important factor in the running of a company. The attitude of the
surrounding public--both affiliates and non-affiliates--have great bearing
on the company. Without the goodwill, so to speak, of the people, the
industry itself will suffer. An example of hcw an industry will gain
with the support of the poeple is a general one...an industry informs the
people what the industry can do for them - -how it will aid and benefit them.
Favorably convinced, the people support the industry, and the industry
thrives.

2. Attitude and opinion appraisal. Attitude and opinion appraisal is
important to the company. By conducting opinion polls they learn the
attitudes the people have about products, procedures and the company as
a whole. When the opinions are learned, they are kept up with. The
policies and practir.es can be evaluated by surveys measuring attitudes and
opinions. If through evaluation, a company finds that public opinion is
not good, they can plan and recommend methods of improvement.

3 Employee information exchanges. Keeping employees informed about what they
are doing and how the public feels about what they are doing has a great
bearing on their attitudes. Keeping the employees up to date can be done
by giving them published or verbal information. This information should
be distributed as much and as quickly as possible through announcenents,
special bulletins and verbal interpretation.

4. Creditor and investor communications. This phase of communications prepares
an annual report on pertinent data concerning the company. The mobile home
industry uses this technique heavily in their business. Charts showing
company growth or sales are most prominent. The information found and
presented gives a visual support to the reports.
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The creditor and investor communications are in charge of the planning of
special and annual stockholder meetings. In this planning, the material
to be presented comes from every department. This data is compiled for the
presentation to the stockholders. Through this form of communication, the
stockholders will get a clear view of the company's movement.

5 Public communication. Public communications is probably the busy
department in communications and information. This department filters
all data to be presented to the open public through written and oral
presentation. Before any information can be released, it must be approved
or recommended by the public communications department. Effective
relations must be maintained with the mass communication media for proper
presentation of data. The data that is filtered through this department
reflects the company and its activities. Therefore, the importance of
this department cannot be measured.

6. Public activities coordination. Public activities coordination is
responsible for determining the extent of participation in public affairs.
This division recommends and coordinates the company's participation in
public projects. Some examples of this would be evaluating civic, social,
educational and charitable organizations; recommending form and extent of
company support; and coordinating company participation.

Another activity that this department is responsible for is the extent of
company participation in business associations such as industrial,
technical and professional organizations. The same steps are involved in
this activity as those previously stated -- evaluation, recommendation
and coordination.

This division plays an important role in the image that a company has in
the community, state and nation. This image also affects the economic
status of the enterprise by the attitude that is exhibited by public
toward the product and employment.

Subject Matter Outline

1. Communications And Information
a. Attitude and opinion appraisal

(1) Gather and evaluate public opinions
(2) Recommend methods for their improvement

b. Employee information exchanges
(1) Questionnaires
(2) Management and employees
(3) Working conditions

c. Creditor and investor communications
(1) Stockholders
(2) Profit
(3) Wages
(4) Services

d. Public communications
(1) Bulletin boards
(2) Letters
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(3) Magazines
(4) Newspapers

Student Activities

1. Produce products needed by a charitable organization such as retarded
children's school or orphan's home.

2. Liscuss industries or businesses found in the area and discuss the general
feelings of the class toward the industry or business.

3. Divide into groups, select an established business and evaluate that
business through interviews with the public.

4. Have a public external relations representative from a nearby industry
visit the class and give a short lecture on the importance of the
communication and information link between the public and the industry.

5. Set up a mock industry producing a cetain product. Have groups take a
poll among their peers to determine their general opinions and attitudes.
If both good and bad opinions are presented, have the students evaluate
the effects of their opinions. With this evaluation, have students plan
methods of correcting and improving opinions and attitudes pertaining to
their project.

6. Compile examples of publications containing internal information. Have
the students publish and distribute comparable announcements.

7. Present a report on the phase of production of greatest interest.
8. Stage a special stockholders meeting. Have students participate by giving

reports and discussing the findings.

Counselor Interaction

Secure resource person from external relations department to talk on require-
ments and opportunities in his field.

2. Public Activities Coordination
a. Civic affair participation (Recommend and coordinate company

participation in a public project to benefit the nation, community or
some segment of the population.)

b. Association and society relations (Recommend and coordinate company
participation in industry, management, technical and professional
organizations.)

Student Activities

1. Prepare information release to public through news media about the
operation of company..

2. Have a company representative speak to the class on maintaining effective
relations with mass communications media.

3. Prepare an article for the local newspaper which will contain information
about the mass production project.

4. Determine what will be done with the profit from the company. Also

determine what technical and professional organizations the company should
be members of.

123

674



5. Bring in clippings from newspapers and periodicals on industrial
participation in public )rojects.

6. Visit a local industry and make a list of the civic affairs and business
associations in which they participate.

3. Career in industrial and public relations
a. Requirements
b. Opportunities

Student Activities

Obtain information on jobs, wages and fringe benefits from industries and
employment agencies.

Summary

1. The external relations department must know the corporations plans and
policies in order to decide what Information to release.

2. It is important that the external relations department portray a favorable
image of the company to the public.

Summary__Ques dons

Completion

1. Planning what information to release is one of the
departments activities.

2. Stimulating better feelings between
and is one function of the external
relations.

3. The department helps in the preparation
and distribution of facts to stockholders.

Essay

1. Name a corporation that you think has a good external relations department
and explain why you feel this way.

2. What relation does the external relations department have with the news
media?
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Lesson :11

SECRETARIAL AND LEGAL AFFAIRS

SecretarLii functions in a corporation are advising, preparing, executing and
protecting announcements and records. Also involved are documenting actions,
or intended actions of company owners, their elected representatives and the
corporation as a legal entity.

The primary responsibility of the secretarial section is to keep the stockholders
well informed on the wide range of activities that contribute to corporate
growth and health. The secretarial staff is in constant touch with the financial
community, passing on information about the company, good or bad, which will
be helpful in the public evaluation of company perfomance and prospects. The
staff keeps the corporation informed about the annual meeting. This meeting
is really a forum, an opportunity for management and shareholders to meet on
a face-to-face personalized basis.

The secretarial staff prepares a report which informs stockholders who were
unable to attend the annual meetings of the discussions, questions and answers
between management and stockholders.

The legal functions include performing, or causing to be performed, such duties
as are required by law or the by-laws of the corporation and appraising and
advising the company on all phases of its operations and 11-elations from a legal
viewpoint.

A company, corporation or industry in general is governed and regulated first,
by the laws of the land; second, by the provisions of its charter; and third,
by its by-laws. This part of the activity can be broadly defined as performing
all duties and actions that are required in following the statutory obligations
of the local, state and national governments plus the charter and by-laws of the
company.

Legal affairs must appraise, advise, counsel and prepare documents for the
company in accordance with the charter and by-laws. Provisions are made in the
charter affecting the charter itself, the by-laws, stock, voting and director's
responsibility. By-laws provide for such details as organization, administra-
tion and business routine which are not prescribed by the charter. The legal
aspects of this activity area may be divided into corporate affairs, employee
affairs, financial affairs and patent affairs.

Note To Instructor

This lesson deals with the secretarial affairs and might be received better by
the students if they could visualize a setting such as the secretary's office.
The equipment would include desks, chairs, typewriters, adding machines,
dictaphone or other recording machines and secretary-size filing cabinets.

125



This facility, if not an integral part of the corporation business office,
would probably be very close to it because outgoing correspondence, signed by
company' representatives, frequently has binding consequences.

Objectives

The students will be able to
1 Participate in meaningful experiences of secretarial affairs.
2. Exhibit a basic knowledge of the background information, advantages and

diE,advantages of secretarial affairs.

3. Negotiate an agreement.
4. Demonstrate a basic knowledge and ability to perform the activities related

to secretarial work.
5. Demonstrate an understanding of corporate affairs and corporation laze.

6. Explain the function of the stock exchange and how it affects corporations.

7. Demonstrate an understanding of the importance of legal and secretarial
affairs in a corporation and relate this understanding to everyday
problems and decision making.

Time Required Three to five days

Instructional Aids

1. Films
a. "Fortune Seekers," #1029
b. "What Is A Corporation?" Coronet Films, Chicago, Illinois, 50501

2. Filmstrips
a. "Are Manners Important"
b, "Are You A Good Citizen"
c. "Control Your Emotions"

3. Charts
a. New York Stock Exchange Common Stock Index
b. How an order is executed on the New York Stock Exchange
c. Stock certificate

4. References'
a. Portfolio of Teaching Aids, New York Stock Exchange, 11 Wall Street,

New York, 10005
b. Index to Legal Periodicals, H. W. Wilson Company, Vol. 62, 6-69, No. 9.
c, Dacev, Norman, How to Avoid Probate, Crown Pub. Inc., N.Y., 1965
d. Usin& Bank Credit, Am. Bankers Assn., 12 East 36th St., N.Y., 10017
e. Roscoe, Organizing For Production, page 90-91, 481, 482, 515

f. Amrine, Organizing For Production, page 444-445.
g. The Story of the American Patent System, U. S. Patent Office, Washington,

D. C.
5. Newspapers

a. Wall Street Journal
Local papers

6 Examples of union badges and union membership cards
7. Employer's first report of injury form
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Introduction

Every company or industry must have a system for leadership and organization.
The primary responsibilities of the secretarial and legal affairs sections are
to keep the stockholder well informed on the wide range of activities that
contribute to corporate growth and health.

The functions of a complete secretarial and legal affairs staff may be
summarized as stockholder, board of directors and corporate affairs.

Subiect Matter Outline

1. Stockholder Affairs
a. Advising stockholders

(1) The duties of stockholders
(2) The legal counsel of stockholders

(a) The individual stockholders
(b) The rights of collective stockholders
(c) Stockholders right to sell, vote and inspect records

b. Preparing for use of stockholders
(1) Agenda
(2) Proxy statements
(3) Resolutions

Counselor Interaction

1. Introduce game - collective bargaining -- SRA
2. Introduce Occupational Exploration Kit -- SRA
3. Introduce Widening Occupational Roles Kit -- SRA
4. Show and discuss filmstrips (1) "Are Manners Important?" (2) "Are You

A Good Citizen?" (3) "Control Your Emotions"

Student Activities

1. Make a job analysis of secretary.
2. Invite the school secretary to speak to the class.
3. Make a chart listing the responsibilities of a secretary in a corporation.
4. Form a company and sell stock to other members of the company.
5. Make up shares and determine how much each share of stock should sell for.
6. Write claims for the stockholders.
7. Give a financial report.
8. Attend a stockholders meeting. Take minutes and other records of stock-

holder actions and report this information to those members who could not
attend.

2. Secretarial affairs and the board of directors
a. The owners or stockholders elect a board of directors

(1) The board elects officers
(2) Determines the profits
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(a) Shares of stork
(b) Actions of owners

b. The secretary prepares and advises on
(1) Agendas and resolutions
(2) Minutes and records
(3) Committee structure

Student Activities

1. Elect a board of directors for the company. Each share of stock counts
as one vote.

2. Have a board of directors meeting in regard to the project.
3. Attend a board of directors meeting of some company close to the school.

(Show and discuss film a, "Fortune Seekers.")

3. Corporation and secretarial affairs
a. Prepare report
b. Stockholders approval

(1) Prepare and maintain legal documents
(2) Advise on

(a) taxes
(b) subsidiary companies
(c) power of directors
(d) power of officers
(e) power of stockholders

Student Activities

1. Draw up a charter for their corporation.
2. Check into the legal aspects of selling the product.
3. Check to see if the product has ever been patented.

Teacher D-iscussion Topics

1. Select ads in paper showing salaries, experience necessary and education
required for jobs.

2. The board of directors has final authority in all corporate matters except
those reserved for the stockholders.

3. The term of office is usually one to three years, but it is common for
members to be re-elected.

4. Each state has laws which tax the corporation's income. These taxes
regulate the sale of its securities.

5. Whether or not the corporation has interstate business, the federal tax
on the income must be paid.

6. In a merger one company is absoibed into another and the absorbed company
ceases to exist.

7. An agenda is a list of things to be dealt with at a meeting.
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Introduction to Legal Affairs

The functions of the legal affairs department of industry may be divided into
corporate affairs, employee affairs, financial affairs and patent affairs.

(Show ar': discuss film b, "What Is A Corporation?")

1. Corporate affairs
a. Company incorporation

(1) Stockholder approval
(2) Preparing legal documents
(3) Advising on

(a) Taxes
(b) Subsidiary company
(c) Affiliated companies
(d) Power of directors
(e) Power of officers
(f) Power of stockholders

Student Activities

1. Bring in daily New York Stock Exchange reports from the local paper.
2. Bring in examples of stock and/or legal documents.

2. Employee affairs
a. Counseling the company; advising
b. Compensation matters

(1) Welfare matters
(2) Employee agreements

Student Activities

1. Find an article in the newspaper or magazine concerning collective
bargaining and write an interpretation of it.

2. Write a report on labor unions, their advantages and disadvantages. Be
prepared to give this report in class.

3. Have the unio:i and management groups draw up a plan for the payment of
compensation in the event of illness.

4. After reading union articles, discuss the question, "What is a Union?"
5. Elect union officers: president, vice-president, secretary and treasurer.

Counselor Interaction

1. Invite a lawyer to speak to the class
2. Orient students by preparing questIons prior to the lawyer's visit.
3. Make a job analysis of the field of law.
4. Discuss a lawyer conducting personal affairs in court.
5. Role playing - "A lawyer defending an employee in the corporation" and "a

lawyer defending the corporation."
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6. Sece.re an applicatio:. for a workers pernit. C'rlild Labor
If possible, invite a :7,.b:).r representatiYe from t'lo state empl.)ymel-lt
office.

7. write a short story depicting the importance of loyalty to the corporation
or when legal counsel is necessary.

3. Financial affairs
a. Credits (.-Then one uses trade credit_ one merely relies on credit

purchases of materials, tools nr equipment. Credit instruments
used in this manner are legally called antes.)

0. Advantages and disadvantages of credit
c. Advantages and disadvantages of owner financing
d. Advantages and disadvantages of bonds
e. Advantages and disadvantages of common stock
f. Advantages and disadvantages of perferred stock

Student Activities

1. Take a field trip to observe the finance department of an industry.
2. Have a speaker from a finance department come in to speak to the class.
3. Set up a finance department to determine the flow of money in the company.

4. Patent affairs
a. Counseling on protection of products and processes

(1) Trade names
(2) What is a patent

(a) What is the term of a patent
(b) May the term of a patent by extended
(c) Who may obtain a patent
(d) How does one apply for a patent
(e) Where may a search be conducted

Student Activities

1. Draw up a protective patent for some element of design in the product
being manufactured.

2. Make a list of questions to ask a corporation president before an interview
or class visit.

Teacher Discussion Topics

1. Give a brief introduction to collective bargaining. Ask the question,
"If all of you were workin5 for a company and you wanted a 25c raise, what
would be the best method to use to insure a raise? "

2. Collective bargaining is people joining together collectively for a
common goal.

3. Divide class into two groups. One group to represent members of a union;
the other group to represent management. Decide on a grievance and have
the group negotiate it.

4. What compensations, other than salary or wages, are sometimes given
employees by corporations?

5. What advantages can be derived from appointing key persons to form a
committee and assigning them a problem that each can contribute to the
solution.
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INSTRUCTIONAL AIDS APPENDIX
for

Industrial Arts for the Middle Grades

MANUFACTURING
1970

Note: In addition to the instructional aids referred to
in the bulletin, this appendix lists other films
that may be substituted for those indicated.
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sso-71 I

ORIENTATION

Films

I. WORKINC SAFELY IN THE SHOP ::14':3

Presents the three essential points of shop safety - -how to keep a shop
safe for work; how to dress for safety while working in the shop and how
to operate safely such tools as the grinder, circular saw, jig saw, drill
press, jointer, lathe and disk sander. 10 min. FS 1

Source: Georgia State Department of Education Film Libraries

2. SURVEY OF OCCUPATIONAL MATURIIY

Prepared by participants in EPPA institute.

3. PERSONAL DATA QUESTIONNAIRE

Prepared by participants in EPPA Institute,

4. KUDER GENERAL INTEREST SURVEY, FORM E

This survey measures an individual's degree of preference for activities
in 10 areas. Particularly effective for use with junior high school
students as part of a comprehensive exploratory program. Vocabulary is
on sixth grade level. Suitable for grades 6-12.

Source: Science Research Associates
259 East Erie Street
Chicago, Illinois 60611

5. WHAT I LIKE TO DO, A SURVEY OF CHILDREN'S INTERESTS

This easy-to-read interest inventory identifies a youngster's preference
in art, music, social studies, active play, quiet play, manual arts,
home arts and science. Suitable for grades 4-7.

Source: Science Research Associates
259 East Erie Street
Chicago, Illinois 60611

6. OHIO VOCATIONAL INTEREST SURVEY

Designed to assist students with their educational and vocational plans.
With its data-people-things approach to occupational counseling, OVIS is
ideally suited for group and individual exploration of the world of work.
Must be computer scored by company.
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Source: Harcourt, World & Brace
757 Third Avenue
New York, New York 10017
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ORGANIZATION

Films

Lesson 2

1. PRODUCTIVITY - KEY TO AMERICA'S ECONOMIC GROWTH Free (1964) Color 28 min.

This film reviews some of the new innovations developed through research.
Some of thesa are improved cars, cyclotrons, airplanes and gem machining.
What's in the future? Proving grounds and market surveys will tell this
to some extent. (sh)

Source: Doall Company
Film Librarian
254 North Laurel Ave.
Des Plaines, Illinois 60016

2.. TO REACH THE DAWN Free (1966) Color 281/2 min.

This is the story of the Reynolds Metals Company. It follows R. S.

Reynolds from his courting days, his cleanser factory, World War I, his
four sons, World War II, aluminum production and products of peace to a
world wide organization. (jh,sh)

Source: Elliott Film Company
1114 Nicollet Avenue
Minneapolis, Minnesota 55403

3. WORLD OF HENRY FORD, THE Free (1963) Color 35 min.

This film follows the life of Henry Ford. It begins at his birth and
looks at the world scene at that time. Topics covered are the quadracycle,
early auto racing, better roads, urbanization, tractors, international
relations, rouge plant, modern facilities and trends. (jh)

Source: Ford Motor Company
Ford Film Library
The American Road
Dearborn, Michigan 48121

OR

4316 Telegraph Avenue
Oakland, California 94609

4. GOING PLACES Rental $2.40 Color 10 min. #CSC-322

In this animated film a fictitious company is formed and develops into a
huge industry. The film covers all major concepts of American industry.
A good introduction and follow-up discussion is needed to reduce the humor
that is present.
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Source: Audio-Visual Center
Indiana University
Bloomington, Indiana 47405

5. MODERN CORPORATION Free (1966) Color 30 min.

This is the story of the formation and operation of a corporation. IL
starts from a single owner proprietorship, goes to a partnership and
leads to a corporation. Each is explained very well. Such topics as
balance sheets, liabilities, dividends, assets, net worth and stock
exchanges are discussed. There is also a discussion of competition among
corporations. (jh, sh)

Source: Educational Films Inc.
201 North Occidental Road
Los Angeles, California

6. EDDIE INCORPORATED Rental $1.50 (7960) Color 30 min.

This film describes some of the basic principles of a cor oration. A
youngster wants to set up a lemonade stand and goes to se, a lawyer about
incorporating. The lawyer points out the need to keep a balance between
employers, investors, and customers. Such things as community relations,
research and marketing also are covered. (elem. jh)

Source: The American Legion

7. HELP YOURSELF TO OWNERSHIP Free (1955) B&W 10 min.

This film takes a brief look at cooperatives. Many different types of
cooperatives are discussed as well as what benefits the members receive
from belonging to a cooperative. (jh)

Source: Midland Cooperatives
Attention: Library
739 Johnson Street, N. E.
Minneapolis, Minnesota 55413

8. SMALL BUSINESS, U.S.A. Free (1958) B&W 33 min.

This, is the story. of main street. Enterprises come and go because they
can or cannot meet competition. There is no one formula for success, but
necessary ingredients include merchant instinct, know-how, buying skill,
selling skill, financial management, record keeping, willingness to take
advie and integrity. (jh, sh)

Source: Georgia State Film Libraries

J. BRIDGE, THE Free (1964) B&W 20 min.

This film shows how industry can work with school officials in fighting
against high school students dropping out of school. Several programs
are described. These include STEP (Solution To Employment Problems),
work-study and Knock-Out Drop-Out programs. (jh)
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Source: National Association of Manufacturers

Filmstrips (May be purchased under ESEA and NDEA)

WIDENING OCCUPATIONAL ROLES KIT, Grades 6-9

Work gives each student the opportl' to explore for himself the complex
areas of career opportunity. Th lesigned to help the student expand
his knowledge of the world of -k, ecognize families of related jobs, to
develop a deeper understanding o, « own abilities and interests and to learn
about the type and extent of education needed to prepare adequately for various
occupations.

Source: Science Research Associates, Inc.
259 East Erie Street
Chicago, Illinois 60611

5-2200 Widening Occupational Role Kit List: $199.00
Net: 149.50

PREPARING FOR THE JOBS OF THE 70's #D-213

Investigates the changing economic and cultural patterns as we move into the
1970's, and relates them to the education and training required today to meet
the needs of the next decade. Two full-color filmstrips; 2 2"(p seconds)
Part 1: 76 frames /15 min. Part 2: 69 frames /14 min. Library of Congress
#Fi A 663626 $35.00

Source: Guidance Associates/Harcourt Brace and World
Pleasantville, New York 10570

PREPARING FOR THE WORLD OF WORK D-188

Underscores the need for the student to begin planning early for many
occupations and suggests what kind of information his counselor can provide.
Helps establish some guideline for students in judging whether or not they
possess the aptitudes required for specific job families. Five major areas
of home economics, trade and industry, agricultural, distributive and business
are discussed. Two color filmstrips; 2 12" 1p second Part 1: 60 frames, 121/2

min. Part 2: 84 frames, 161/4 min. - Library of Congress A66-3119 $35.00

Source: Guidance Associates
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Lesson 3

RESEARCH AND DEVELOPMENT

Films and related materials

1. RESEARCH AND DEVELOPMENT

Source: P. a CO.
PUbliL ,Relations Office

Box 599
Cincinnati, Ohio

2. SCIENTIFIC METHOD

Presents the scientific method as a tool for the logical solution of
problems. .Outlines the steps of the scientific method, illustrates that
the method can work in many areas and demonstrates the phases of the
method.

Source: Georgia State Film Libraries

3. INDUSTRIAL RESEXRCH - KEY TO PROGRESS Free B&W 14 min.

This film reviews some of the new innovations developed through research.
Some of these are improved cars, cyclotrons, airplanes and gem machining.
What's in the future? Proving grounds and market surveys will tell this
to some extent.

Source: National Association of Manufacturers
Film Bureau
277 Park Avenue
New York, New York 10017

4. PHOTOGRAPHY AT WORK Free Color 60 min.

This narrated by Chet Huntley, shows the vast uses of photography
in inClustry for the purpose of research. They use time lapse and fast
and slow motion photography. Some of the interesting processes that are
shown are explosive metal forming and multiple soldering in electronics.
The first half of the film is very applicable to manufacturing.

Source: Eastman Kodak Film Library
Rochester, New York 14650

5. JOBS IN ATOMIC ENERGY

Shows various diversifications of employment opportunities provided by
development of atomic energy. Scientists, technicians and labors are
seen at work in atomic research, power production, agriculture, medicine
and industrial application,

Source: Georgia State Film Libraries
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6. SCIENTIFIC METHOD IN ACTION

Uses experiments f Galileo and Dr. Jonas Salk to illustrate steps in the
scientific metho and also man's use of this method in his daily activities
and understandin. he world about him.

Source: Georgia State Film Libraries

MEN AND MACHINES, OF Free Color 27 min.

A group of production research mull work to improve production of telephone
parts. The film shows many A. the problems that men encounter in new
methods of production and how they are solved.

Source: Sterling Movies, U.S.A., Inc.
43 West 61 Street
New York, New York 10023

8. CAVALCADE OF FIBERS Free Color 18 min.

This film is concerned with the evolution of synthetic fibers. It starts
by giving a brief history of natural fibers and early methods of weaving
them. It then goes into the development of rayon, acetate and nylon.
There is also a discussion of fundamental and applied research.

Source: Dupont Denemours & Co., Inc.
Motion Picture Section
Advertising Department
Wilmington, Delaware 19898

9. MAN-MADE MIRACLES -- INDUSTRY ON PARADE Free B&W 12 min.

This film looks briefly at synthetic materials that man has developed.
Included are artificial plasma, cortisone, rubber, gems, plastics and
clothing.

Source: National Association of Manufacturers
Film Library
277 Park Avenue
New York, New York 10017

10. CROSS SECTION OF AMERICA Free Color 22 min.

This film shows all of the tests given automobiles at the General Motors
proving grounds at Milford, Michigan.

Source: General Motors Corporation
Public Relations Staff
Film Library
General Motors Building
Detroit, Michigan 48202
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11. AMERICAN LOOK -- INTRODUCTORY AND DEVELOPMENT AREAS Color Free 29 min.

The film shows modern designs brought about by designers today. Diseus:-3(:4

packaging and design principles along with design procedures. They make
use of many materials.

Source: Jam Handy Organization
2821 East Grand Boulevard
Detroit, Michigan 48211

12. AGRICULTURE, RESEARCH AND YOU Free (1964) Color 28 min.

Research has created a new dynamic agriculture with the primary need
being to change unproductive land into productive land. Work is being
done to fight plant diseases, produce better quality products, return
land to production through irrigation, meet the demands of the customer
and control animal diseases.

13. CHANGE FOR THE BETTER Free Color 20 min.

This film is concerned with change and how aluminum is the cause and
result of modern change. Change has also been advanced by the television
and transistor radio. There are some good shots of the "good old days."

Source: Association Films, Inc.
561 Hillgrove Avenue
LaGrange, Illinois 60525

14. A BETTER WAY Free Color 30 min.

There must always be a better way. Numerical control is the answer to
making things better. Tapered run machines used in shipbuilding are much
more efficient than ordinary tooling methods. Instead of handfilling
candle forms, automatic machines now do this with the use of a computer,
telecredit nabs a burglar in the. act. Many industries are finding
numerical control the answer to more efficient, more economical and more
profitable business.

Source: Modern Talking Pictures

15. ALUMINUM IS NOT ONLY ALUMINUM Free Color 12 min.

This film is centered around the theme, "you get more than 16 ounces in
every pound from Alcoa." It is a summation of the various extras given
an Alcoa customer. These include design services, research and develop-
ment facilities, manufacturing assistance, sales aids and advertising
support. Alcoa's modern handling equipment is thoroughly explained.
Early movie flash backs add a bit of delightful nonsense to the film.

Source: Association Films, Inc.
561 Hillgrove Avenue
LaGrange, Illinois 60525
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16. WONDERFUL WORLD OF QUALITY PAINTS, THE Free Colo:: 15 min.

The O'Brien Corporation is constantly working to improve the beauty,
methods of application and life of their paints. This film looks briefly
at the various activities of their research department. Quality control
is emphasized. There is a short section on the manufactured paint from
raw materials.

Source: The O'Brien Corporation

17. BIGGEST SHOVEL Free Color 12 min.

This is the story of the world's largest shovel. Tc was designed and
built by Bucyrus-Erie to pick up their sales. It's formally called the
38-508 stripping shovel and stands 220 feet high. The film shows the
design, the making of parts, putting it together on the scene and its
actual operation.

Source: Bucyrun-Erie Company
Sales Promotion Division
P. O. Box 56
South Milwaukee, Wisconsin 53172

18. MOLTEN MAGIC Free Color 12 min.

A brief history of glass blowing as done in Jamestown is shown. The need
for glass bottles became evident and bottling machines had to be invented.
Animation shows how these bottling machines work.

Source: Glass Containers Manufacturers Institute, Inc,
Director of Information
99 Park Avenue
New York, New York 10016

19. PORTRAIT IN PLASTICS Free Color 20 min.

This is the story of George Eastman and his work. His first work was with
photographic films and cameras. Then he stumbled onto plastics. The
process of producing some of these is shown along with testing and their
applications.

Source: Eastman Kodak
Film Library
Rochester, New York 14650

20. SEEING IS BELIEVING Free B&W 10 min.

This film shows the development of a movie camera that will take 400
pictures per second. It was developed to aid the engineer or repairman
in using slow motion to analyze how a machine is working. Such things as
milk dropping into coffee, popcorn popping, soap bubbles bursting, milling
machines, cutting and switching equipment working are shown with the aid
of this slow motion camera.
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Other Related Guidance Films and Materials

1. PLANNING YOUR CAREER

Advises students to plan their careers by (1) learning about themselves,
(2) finding out about careers that interest them and (3) comparing HI,
selves to the requirements of selected vnontion-

Sumr-e: Georgia State Film Library

2. FINDING YOUR ORBIT - Student Record Book

The purpose of this bookl t is to develop in the student the ability to
think of himself in terms of his abilities, interests and aptitudes and
to utilize this informati-)n in investigating realistic post-school
occupational and educatio.7a1 opportunities. It attempts to help the student
ascertain, accept, understand and apply the revelant facts about himself
to the pertinent facts abor.lt the occupational and educational world which
he will learn through a program of planned exploratory activities.

Source; Chronical Guidance Publications, Inc.
Moravia, New Y.7.1.4f,

3. MOMENT OF DISCOVERY (about the work of scientists)

Source: Educators Guide to Free Filmstrips
Educators Progress Service
Randolph, Wisconsin

4. MARKET RESEARCH MANAGEMENT

Source: Proctor and Gamble Company
Public Relations Department
P. 0. Box 599
Cincinnati, Ohio

5. INDUSTRIAL ENGINEERING MANAGEMENT

Source: Proctor and Gamble Compamy
Public Relati,-Ins Department

P. O. Box 599
Cincinnati, Ohio

6. ENGINEERING DEVELOPMENT

Source: Proctor and Gamble Company
Public Relations Department
P. 0. Box 599
Cincinnati, Ohio



7. ENGINEERING

Source: Proctor and Gamble Company
Public Relations Departmi'it
P. O. Be>: 599
Cincinnati, Ohio

8. HIGH SCHOOL SELECTION AND YOUR CAREER, Parts 1 and 2

Source: Guidance Associates
Pleasantsville, New York

Type: Records and filmstrips

9. JUNIOR OCCUPATIONAL BRIEFS

The kit contoins 400 briefs arranged according to interests and educational
levels. Interests are arranged by jobs dealing with things, people,
animals and ideas. Educational levels are based on jobs requiring high
school or less, high school plus special training and college graduation
or graduate school.

Source: Science Research AssociaLes, Inc.
259 East Erie Street
Chicago, Illinois 60611

10. WIDENING OCCUPATIONAL ROLES KIT (WORK)

A student record book, grades 5-9. The purpose of this booklet is to
foster vocational maturity by an understanding of himself, broaden his
knowledge of the world of work, acquaint him with the training necessary
for a variety of vocations and promote his understanding of other people
and their work.

Source: Science Research Association

11. THE MANY FACES OF TECHNOLOGY

Source: U. S. DepartMent of Labor
Bureau of Labor Statistics
Suite 540, 1371 Peachtree Street, N. E.
Atlanta, Georgia 30309

Cost: Free in single copies

12. SYSTEM ANALYST: A SOFTWARE SPECIALIST

Source: U. S. Department of Labor
Bureau of Labor Statistics
Suite 540, 1371 Peachtree Street, N. E.
Atlanta, Georgia 30309

Cost: Free in single copies
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13. CAREERS IN TECHNICAL OCCUPATIONS (0E-80032)

Source: U. S. Department of Health, Education and Welfare
Office of Education
Washington, D. C. 20202

14. USAEC: WHAT IT IS, WHAT IT DOES

Source: U. S. Atomic Energy Commission
Division of Technical Information Extension
P. O. Box 62
Oak Ridge, Tennessee 37830

Type: Short papers and booklets

15. RADIOLOGICAL HEALTH SPECIALISTS AND TECHNICIANS

Source: U. S. Atomic Energy Commission
Division of Technical Information Extension
P. O. Box 62
Oak Ridge, Tennessee 37830

Type: Short papers and booklets

16. SHOULD YOU BE A SCIENTIST

Source: U. S. Atomic Energy Commission
Division of Technical Information Extension
P. O. Box 62
Oak Ridge, Tennessee 37830

Type: Short papers and booklets

17. THE TECHNICIANS AND TOMORROW

Source: General Electric Company
Room 801
570 Lexington Avenue
New York, New York 10022

Brochures: Free

Sources of References

1. RESEARCH AND DEVELOPMENT FUNCTION
Tha Market Orientation of Research and Development
COMMON BODY OF KNOWLEDGE
American Management Association
347 Madison Avenue
New York, New York
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2. CHEMISTRY OF PETROLEUM REFINING
American Petroleum Institute

3. THIS IS OIL - REFINING OIL FOR ENERGY - THE STORY OF MANUFACTURING
Shell Oil Company
Public Relations Department
Tulsa, Oklahoma

4. THE STORY OF THE AMERICAN PATENT SYSTEM
Supt. of Documents, U. S. Printing Office
Washington, D. C. 20402

5. INDUSTRIAL RESEARCH REPORT or magazine
P. O. Box 2689
Clinton, Iowa 52732

6. HOW BASIC TOOLS CREATED CIVILIZATION
DoAll Company
254 North Laurel Avenue
Des Plaines, Illinois

7. GENERAL INDUSTRY
Lindbeck and Lathrop
Chas. A. Bennett, Inc.
Peoria, Illinois

8. DESIGN FOR DECISION
Bross, Irwin
The Macmillan Co.
New York, New York

9. MANUFACTURING IN THE SCHOOL SHOP
Hawes, Robert & Schaefer
American Technical Society
Chicago, Illinois

10. AMERICAN FOREST PRODUCT INDUSTRIES
1835 K. Street, N. W.
Washington, D. C. 20006



PRODUCTION

Films

Lesson If,

1. PRODUCTIVITY -- KEY TO AMERICA'S ECONOMIC GROWTH Free (1964) Color
28 min.

Through the years increased productivity has been the key to America's
economic growth. Various industries are explored to see how they have
progressed through the years and added to economy of the United States.
Mechanical inventions have greatly helped the farmer increase production.
Competit;.on has helped provide better products at lower prices. Problems
resulting from this ever changing economy are also discussed.

Source: #7011 Georgia State Film Libraries and
DoAll Company
Film Librarian
254 North Laurel Avenue
Des Plaines, Illinois 60016

2. OUR MR. SUN Free Color 60 min.

"Our Mr. Sun" combines entertainment and information, using actors,
animated characters and filmed scenes from all over the world. It is a
story within a story and opens with Dr. Research ar.d the writer trying
to tell the story of the sun and what it means to life on the earth. Some
of the things covered are attitudes held by ancient man, physical properties
of the sun, how the sun burns, how the sun produces food and man's attempts
to harness the sun's energy.

Source: Wisconsin Telephone Company
Public Relations Department
740 North Broadww7
Room 240
Milwaukee, Wisconsin 53202

3. MEN AND MACHINES, OF Free (1963) Color 27 min.

A group of production research men work to improve production of telephone
parts. The film shows many of the problems that men encounter in new
methods of production and how they are solved.

Source: Sterling Movies
43 West 61 Street
New York, New York 10023
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4. TOOLS Free #2001 11 min.

Depicts the development of tools from sticks, antlers, shells and bones
by early man. Explains how each man made his own tools for survival.
Points out that similar tools are still being used and shows many modern
hand tools and equipment.

Source: Georgia State Film Library

5. INDUSTRIAL ARTS: A SAFE SHOP Free #497 12 min.

Describes safety rules applicable to the industrial arts shop. Shows such
measures as the use of proper clothing, goggles and shields; the spacing
of work areas; the use of power tools and hand tools; the disposal of
waste; the storage of lumber and inflamable liquids; the care of electrical
equipment and proper conduct in the shop.

Source: Georgia State Film Library

6. AIR CARGO Free Color 30 min.

This film stresses the importance of air freight in today'c where
time is so crucial. Several different kinds of jets are looked at. Also,
different methods of loading planes are covered. The film touches upon
pre-transit, packaging, loading, muscle action, mechanical action, pressure,
storage, distribution, limitations and facilities.

Source: Association Films Inc.
561 Hillgrove Avenue
LaGrange, Illinois 60525

7. FUTURE IN STEEL Free Color 28 min.

This film ties together very well the processes of the steel industry and
the vast array of engineering opportunities available. Every aspect of the
steel industry from mining and unloading the raw materials to the manage-
ment and office work is covered. It offers an excellent overview of the
steel industry.

Source: Roa's Films
1696 North Astor Street
Milwaukee, Wisconsin 53202

8. HOUGH STORY, THE

"There is no such thing as a doubtful unit." This is the central theme
of the film. The Hough Division of International Harvester produces rubber
tire tractors such as the Payloader and Paydozer. The film takes the
audience through the factory and shows how special, high alloy steel is
made; how automatic tooling is used; how parts are assembled; how units
are shot, blasted and painted and, finally, how information is processed
to be used in the distribution of parts. Inspection in all areas and
with complicated equipment is emphasized constantly.
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Source: Modern Talking Picture Service
114 Nicollet Avenue
Minneapolis, Minnesota 55403

OR

16 Spear Street
San Francisco, California 94105

FOR EVERY WHEEL THAT TURNS Free Color 30 min.

This is the story of a tire from design to actual road testing. The
main part of the film is devoted to the process of making a tire. This
begins by mechanically conditioning made by molecular modification. Using
pressure, the tire begins to take shape. In a large heated press the
final forming is done. Inspection then takes place and actual road tests
are made before the tire is considered 100% ready.

Source: Association Films, Inc.
561 Hillgrove Avenue
LaGrange, Illinois 60525

10. HEART OF THE MATTER Free Color 20 min.

The film is concerned with the production of steel tools. Performance
value and maximum life as far as production is concerned are of prime
importance in producing tool steel. The operations in forming the tool
are discussed. These include machining, heat treating, grinding and the
final measuring of the carbide concentration of the steel (which determines
the character of the tool).

Source: Latrobe Steel Company
Latrobe, Pennsylvania 15650

OR

L. S. Starrett Company
Educational Division
121 Crescent Street
Athol, Massachusetts 01331

11. DIE CASTING -- HOW ELSE WOULD YOU MAKE IT Free Color 44 min.

Die casting is the process of injecting pressurized molten metal into a
die. Many areas of conditioning are discussed. Some of the outstanding
areas are mechanical, heat, forming and finishing. Many ways of forming
are shown to emphasize the point that die casting is the only economical
way in certain instances. The machinery used is also discussed.

Source: Alcoa Aluminum
Aluminum Company of America
Motion Picture Section
794 Alcoa Building
Pittsburgh, Pennsylvania 15219
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12. DRAMA OF METAL FORMING Free Color 30 min.

Metal forming can be divided into pressing, squeezing and rolling opera-
tions. Each of these and the machines used are discussed in detail. The
processes included are hot rolling, shearing, cold rolling, annealing,
forging, drop forging, rotary forging and extrusion.

Source: Shell Oil Company
Film Library
450 North Meridian Street
Indianapolis, Indiana 46204

OR

430 Peninsular Avenue
San Mateo, California 94401

13. STORY OF PRODUCTIVITY, THE Free Color 30 min.

This film is a discussion of the Hall of Progress th. t is operated by the
DoAll Company. In lecture form, a narrator describes a large sun wheel
on which America's industrial growth is outlined.

Source: DoAll Company
Film Librarian
254 North Laurel Avenue
Des Plaines, Illinois 60016

14. TOOLS AND RULES FOR PRECISION MEASURING Free B&W 40 min.

This film begins by giving early means of measurement such as the cubit,
hand, span and foot. It then stresses the need for uniformity and
precision in interchangeable parts. A short history of Leroy Starrett
and his business is presented. The film is mainly devoted to the applica-
tion of the many precision tools manufactured by Starrett.

15. STYLING AND THE EXPERIMENTAL CAR Free Color 18 min.

This film discusses the role of the stylist in designing car styles that
are functional, yet pleasing to look at. Ideation and planning are covered
thoroughly. Also, prototype and model are discussed. Several experimental
cars are examined.

Source: Ford Motor Company
Ford Film Library
The American Road
Dearborn, Michigan 48121

16. B-D CONTROLS-THE CONSCIENCE OF A COMPANY Free Color 10 min.

Quality control at Becton-Deckinson Company makes them a leader in the
production of quality sterile, disposable syringes. Some control methods
are shown.
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Source: Associated Films, Inc.
561 Hillgrove Avenue
LaGrange, Illinois

17. HULL 1679 Free Color 30 min.

"Hull 1679" is the story of the fabrication and assembly of a 106,500 ton
tanker. Actual construction is shown. There is a discussion on the number
of specialized skills necessary to complete the job. Some sea trials are
shown.

Source: Roa's Films
1696 North Astor Street
Milwaukee, Wisconsin 53202

18. DUPONT STORY, THE Free Color 40 min.

Mr. Dupont, an immigrant from France, began by producing gunpowder. The
company grew and changed hands many times, but it never fell apart. There
was continuous research being conducted. Dynamite was produced. Then
they diversified and such products as lacquers, artificial leather,
plastics, dyes and nylon resulted. Management policies are also touched
upon.

Source: Dupont and Company
Motion Picture Section
Advertising Department
Wilmington, Delaware 19898

19. WORLD OF HENRY FORD, THE Free Color 35 min.

The film goes thrrugh the life of Henry Ford. It begins at his birth and
looks at the world scene at the time. Topics covered are the quadracycle,
early auto racing, the Model T, the assembly line, better roads, urbaniza-
tion, tractors, international relations, Rouge Plant, modern facilities
and trends.

Source: Ford Motor Company
Ford Film Library
The American Road
Dearborn, Michigan

20. NEW HORIZONS IN ALUMINUM BRAZING Free Color 24 min.

Research has led the way to economical and efficient aluminum brazing.
There are three types of aluminum brazing: torch brazing, furnace brazing
and dip brazing. Each is discussed thoroughly. Alcoa has also done much
research on filler metal and now offers many sizes and forms. The latest
development is brazing sheet that already contains a layer of filler metal.

Source: Association Films
561 Hillgrove Avenue
LaGrange, Illinois 60625
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21. AMERICAN ROAD Free Color 39 min.

The mud trail was a way of life, but gs tr.alloortation methods improved
so did the roads. This film follows ItIA de'Velopment of the Ford Motor
Company from Henry Ford's quadracycle hN th@ luxurious Lincoln. The
Model "A" and "T" are covered along 1,71011 th@ assembly line methods needed
to produce them cheaply. Roads were r114M .1),cV1-, filling stations grew
and travel all over the country becong2Lai,vOly inexpensive.

Source: Ford Motor Company
Ford Film Library
The American Road
Dearborn, Michigan 48121

22. MACHINES Free #1344 10 min.

Shows a small boy running vainly to keep uPvikh older members of the
Rangers Club who are riding bicycles, etls 1,1lIstrating man's dependence
upon machines. Exhibits and demonstrOh0 Ole Operation of simple machines
such as the lever, the inclined plane,. Ahe 1)uney, the wedge and the screw.
Explains how a door knob and a pencil grilarp @het are elaborations of quite
primitive machines.

Source: Georgia State Film Library

23. ABC OF HAND TOOLS, THE Free Color 26 Mill-

Completely animated, a primitive pete (10111011trettes the wrong use of hand
tools. The correct way is then shown,. The film covers hammers, screw-
drivers, pliers, wrenches, files, saw01 chisels, drills and punches.

Source: General Motors
Public Relations Staff
Film Library
General Motors Building
Detroit, Michigan 48202

24. DON'T DROP YOUR GUARD Free Color 1U)041.

Machine guards should always be used the pperator. The film shows a
few scenes of different kinds of guard's alld ghat happens if they are not
used.

Source: Aetna Life Affiliated Company

Filmstrips

1. INDUSTRY IN TWENTIETH CENTURY AMERICA

A set of five color filmstrips with 33;:V/1 R4 recordings dealing with
the following subjects and relating this tre to Vidlistrial arts. Price--about
$40.00.
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Manufacturing - #A636-5
Plant Engineering - #636-4
Production Engineering - #636-3
Industrial Engineering - #636-2
Quality Control - #636-6

Source: Society for Visual Education, Inc.
1345 Diversey Parkway
Chicago, Illinois 60614

Books and Booklets

1. Lifton, Walter M. Keys to Vocational Decisions
Science Research Associates, Inc., 1964
Chicago, Illinois

This text combines 10 of the SRA Guidance Series Booklets in a sequence
that leads the student to learn about himself, his study habits, skills,
future education and career.

2. Hill, Wendell P. Planning My Future
Science Research Associates, Inc.
Chicago, Illinois

This text contains self-administered tests and inventories that help guide
the student in making preliminary educational as well as vocational
decisions.
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MARKETING

Films

1. EFFECTIVE LISTENING

Lesson 17

Demonstrates the importance of effective listening in the communication
process, points out the major obstacles of effective listening and
discuses the ways in which good listening habits can be developed.

Source: Georgia State Film Library

2. PROSPECTING

An animated training film which explains that the foundation of successful
selling is a systematic method of locating prospective buyers. Presents,
through interviews with salesmen, three effective systems for selecting
prospective buyers.

Source: Georgia State Film Library

3. BREAKTHROUGH IN TRANSPORTATION Free Color 20 min.

Examines the development of the semi-trailer traveling on rails as a
boxcar. Special attention is given to the materials-handling aspects of
this form of freight hauling. A brief section is shown on coupling and
getting the cars ready for tran2it.

Source: Baltimore & Ohio Railways
3900 Terminal Tower
Cleveland, Ohio 44113

4. BANKING IN ACTION

A brief history of banking is given which includes such things as the
National Currency Act, the Federal Reserve System and the Federal Deposit
Insurance Corporation. It also shows how the automobile industry led to
business and consumer financing.

Source: Association Films, Inc.
561 Hillgrove Avenue
LaGrange, Illinois 60525

5. FOLLOW IT ALL THE WAY Free Color 25 min.

This is the story of a salesman trying to sell a new line of women's
apparel to the J. C. Penney Company. The buyer takes the salesman on a
tour of the plant and shows how they test materials before purchasing.
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Source: Association Films, Inc.
561 Hillgrove Avenue
LaGrange, Illinois 60525

6. TRUCKS AND YOUR TOWN

This film stresses the importance of the moving of industry from urban
to rural areas. It gives a short history of trucking and delves into thy_
many uses of and kinds of trucks operating today.

Source: Sterling Movies U.A.A. Inc.
43 West 61st Street
New York, New York 10023

7. HOW TO INVESTIGATE VOCATIONS

Considers how to interpret vocational guidance tests, how to apply this
information to different vocations, how to raise questions related to a
specific job and how to gain actual job experience.

Source: Catalog of Classroom Teaching Films
Georgia State Department of Education
Atlanta, Georgia

8. CHOOSING YOUR OCCUPATION

Outlines the services available for helping one to choose an occupation;
describes various tests to determine one's interests, abilities and
personality pattern; suggests information which one needs concerning his
chosen occupation.

Source: Catalog of Classroom Teaching Films
Georgia State Department of Education
Atlanta, Georgia

9. ALUMINUM IS NOT ONLY ALUMINUM

This film is a summation of the various extras given each Alcoa customer.
These include design services, research and development facilities,
manufacturing assistance, sales aids and advertising support.

10. AMERICAN LOOK

This film shows modern designs brought about by designers today. It

discusses packaging and design principles along with design procedure.
Many materials are shown being used.

Source: Jam Handy Corporation
2821 East Grand Boulevard
Detroit, Michigan 48211
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11. STEADY WORK STEADY PAY

Factories have to keep full employment to maintain a' strc,r. econorY. To
eliminate unemplovment, industry has to have different products for
seasonal periods, produce what is ,:e7,an.-ied, find new uses for old 7.,rcHlucts,
anticipate needs and find year-round ohs. Examples for each arc

Source: rational Association of Manufacturers
Film Bureau
277 Park Avenue
New York, York 11017

12. ONWARD AND UPWARD

Book

This film is concerned with in-service training of employees to keep them
familiar with modern trends. Such things as training aids, conventions,
customers and mobile school units are discussed.

Source: National Association of Manufacturers
Film Bureau
277 Park Avenue
New York, New York 10017

Hoppock, Robert Occupational Information, New York, McGraw-Hill Book
Company, 1967.

Pamphlets

"Advertising/Brand Management"
"Field Advertising Management"
"Market Research Management"
"Research and Development"

Source: The Proctor and Gamble Company
Public Relations Department
P. O. Box 599
Cincinnati, Ohio 45201
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FINANCE

Films

Lesson 18

1. AMERICAN BUSINESS SYSTEM: FINANCIAL MANAGEMENT Rental: $5.40 B&W
29 min. 2BS-100

First and/or second level American industry developmental area. The
starts by showing the financial workings of a simple business

(restaurant), then moves to the National Cash Register Company and shows
how a business of this size goes about obtaining more capital funds.
(jh, sh, coll)

Source: Audio-Visual Center
Indiana University

THE SHAREOWNER Free Color 12 min.

A small child gets a share of stock for his birthday, but he would rather
have a train. A resident of Shareownersville explains to him some basic
facts about the stock he owns. These include the types of people that
own stocks and what his share in a company means to him.

Source: Sterling Movies

3. PERSONAL FINANCIAL PLANNING 11 min. 799

Emphasizes the need for prudent financial habits even in times of economic
prosperity. Helps students see the relationship between financial planning
and their own attainment of long-range as well as immediate goals. (j-s)

Source: Georgia State Film Library

4. YOUR EARNING POWER 9 min. 1370

Presents five conditions which influence earning power: economic conditions,
the kind of job selected, the amount of one's education, personal qualities
and one's ability to produce. Suggests preparation for work while still
in school, with these points in mind. (j-s)

Source: Georgia State Film Library

5. HOW TO GET WHERE YOU WANT TO GO

Source: Jam Handy Organization
Film Distribution Department
2821 East Grand Boulevard
Detroit, Michigan 48211
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6. TECIAL REPORT TO STOCKHOLDERS Free (1952) Color 10 min.

this cm.)letely animated film shows how General Mills did financially in
one year period. A train starts out full of money and it makes stops

,L expenses, taxes and stockholders. Working dollars are then discussed
_n some Jetail. (jh, sh)

".;ource: General Mills

7. T'EFIND THE TICKER TAPE Free (1956) Color 21 min.

lost cf this film is concerned with the history of the American Stock
7:xchange. :t goes back to the gold rush and explains how brokers become
',-:essary when corporations began to form. It shows the New York Curb
,;ency. There is also an example of how stocks are bought over the

telephone. (jh, sh)

Source: Ideal Pictures

8. THE SPECULATORS Free 20 min.

This film discusses the necessity of having speculators in the commodity
(grain) market. It discusses such things as debt, profit and bear. It
explains the function of the Chicago Board of Trade. There is also a
small section on information processing as it applies to the stock market.

Source: Sterling Movies

9. BANKING IN ACTION Free (1963) Color 20 min.

Banks lend money to all kinds of industries. They also sell savings bonds
for the federal government. A brief history of banking is given which
includes such things as the National Currency Act, the Federal Reserve
System and the Federal Deposit Insurance Corporation. It ends with
information showing how the auto industry led to business and consumer
financing. (jh)

Source: Association Films

10. WHAT IS A CORPORATION?

Source: Coronet Films
Coronet Building
Chicago, Illinois 60601

11. USING BANK CREDIT

Source: American Banker Association
12 East 36th Street
New York, New York 10017
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12. FINANCIAL MANAGEMENT

Books

Source: Indiana University Audio-Visual Center
Bloomington, Indiana 47401

Planning My Future Grades 7-9 5-1127 (paperback)

This text contains self-administered tests and inventories that help
guide the student in making preliminary as well as vocational decisions.

Source: Science Research Associates, Inc.
259 East Erie Street
Chicago, Illinois 60611

Cost: List--$1.20; Net--$0.90

Pamphlets

Finance and Accounting Management

They Play For Money

Source: The Proctor and Gamble Company
Public Relations Department
P. 0. Box 599
Cincinnati, Ohio 45201

Cost: Free if ordered on school letterhead stationary
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Lesson

PFRSON:;rL

Films

1. DON'T DROP YOUR GUARD Free Color 10 min.

First level American industry developmental area. Machine guards shc711-'
always be used by the operator. The film shows a few scenes of diffrent
kinds of guards and what happens if they are not used. (elem, jh)

Source: Aetna Life Affiliated Companies

2. LABOR MOVEMENT: BEGINNINGS AND GROWTH IN AMERICA 14 min. 4191

Highlights the significant developments in labor's organization in the
United States from 1873 through the merger of the AFL and CIO. Depicts
the role played by Samuel Gompers in the development of American trade
unions. Points out the factors which helped and hindered the growth of
labor unions. Uses still pictures from contemporary publications to
illustrate the violence of the railroad strike of 1877, the 1892 Homestead
Steel strike and the 1894 pullman car strike in Chicago. Relates the
importance of organized labor to American industry and commerce. C (i-s)

Source: Georgia State Film Library

3. YOU ARE THERE AT THE BARGAINING TABLE Free B&W 38 min.

Second or third level American industry developmental area. Collective
bargaining between the Roger's Corporation and the International Brother-
hood of Papermakers is the topic of this film. The discussion depicted
is one concerning wage rates. An actual bargaining session is viewed.
The narrator gives some explanatory material throughout. (sh, toll, ad)

Source: Illinois Central Railroad Company

4. APTITUDES AND OCCUPATIONS (SECOND EDITION) 16 min. 4002

Shows a group of students and their counselor examining scholastic
achievement, aptitude and interest test -- the basic types used to guide
students toward the selection of a satisfying occupation. Basic groups
of aptitudes and interests ar,, illustrated in relation to occupational
categories. Stresses that tests must be supplemented by individual
counseling and consideration of one's scholastic record and extracurricular
activities. c (j-s-c)

Source: Georgia State Film Library
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5. BRIGHT YOUNG NEWCOMER, THE 8 min. ::921

Shows that by failing to properly channel the initiative of a new :corker,
a supervisor is presented with an unpleasant ultimatum by his senior clerk.
Asks what the supervisor could have done to avoid friction among his sta.:7-.
MCGH (s)

Source: Georgia State Film Library

6. JOB EVALUATION 10 min. 1636

Considers how job evaluations aid management in determining requirements,
duties and pay scales of jobs. The work of job analysts and time-study
engineers is described. MGET (sh, c)

Source: Georgia State Film Library

7. PERSONAL QUALITIES FOR JOB SUCCESS 10 min. 1502

Through job interviews of several high school graduates, the personality
requisite for job success are illustrated. Initiative, good personal
appearance, businesslike habits, willingness to accept criticism and the
ability to get along with people are discussed. C (j-s)

Source: Georgia State Film Library

8. PLANNING YOUR CAREER 11 min. 4858

Students are advised to plan their careers in three main steps: first,
to learn about themselves; second, to find out about careers that interest
them and third, to compare themselves to the requirements of selected
vocations. Follows a high school student as he works with his school
guidance counselor in seeking occupational information relative to his
selection of a career. EB (j-s)

Source: Georgia State Film Library

9. SAFETY IN THE SHOP C-T 11 min. 408

Dramatizes three typical shop accidents and shows how poor supervision
or inadequate training may have been the real cause. Emphasizes the
supervisor's responsibility in teaching and maintaining safe practices
in the shop. DU

Source: Georgia State Film Library

10. SAFETY WITH EVERYDAY TOOLS 11 min. 1524

Cites three safety rules to help children avoid accidents - keep tools
neatly, use the right tool and use tools correctly. Demonstrates how
children can work with scissors, knives, saws and other tools. C (p-e-j)

Source: Georgia State Film Library
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11. ABC OF HAND TOOLS, THE Free Color 26 min.

First level American industry introduction area of safety. Completely
animated. Primitive Pete demonstrates the wrong use of hand tools.
The correct way is then shown. The film covers hammers, screwdrivers,
pliers, wrenches, files, saws, chisels, drills and punches. (jh, sh)

Source: General Motors

12. CHOOSING YOUR OCCUPATION 11 min. 615

Outlines the services available for helping one to choose an occupation.
Describes various test to determine one's interests, abilities and
personality pattern. Suggests information which one needs concerning
his chosen occupation. C (j-s)

13. WRONG WAY BUTCH Rental: $3.75 B&W 10 min. 43014

First level American industry safety area of industrial relationships.
Film :shows what not to do as far as safety measures in the shop are
concerned. (jh, sh)

Source: Bureau of Audio-Visual Instruction

14. ONWARD AND UPWARD: INDUSTRY ON PARADE #415 Free B&W 12 min.

First level American industry developmental area. This Him is concerned
with in-service training of employees to keep them familiar with modern
trends. Such things as training aids, conventions, customers and mobile
school units are discussed. (jh)

Source: National Association of Manufacturers

15. APPRENTICE TRAINING Free (1952) B&W 25 min.

First or second level American industry developmental area. This film
takes a comprehensive look at an apprentice program beginning with applying
for an apprenticeship and ending with the certificate of completion.
Various aspects of an apprentice program are shown. Some of these are
the apprenticeship committee, vocational school, on-the-job experience,
theory work and promotion. (jh, sh)

Source: U. S. Department of Labor

16. STEADY WORK, STEADY PAY (1964) B&W 20 min.

First level American industry developmental area. Factories have to keep
full employment to keep a strong economy. To eliminate unemployment
industry has to have different products for seasonal periods, produce
what is demanded, find new uses for old products, anticipate needs and
find year round jobs. Examples of each are given. (jh, sh)

Source: National Association of Manufacturers
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17. EASIER WAY Rental $2.25 B&W #0627

First level American industry developmental area. The film shows the
easiest way of doing work is also the most efficient. Movements are
analyzed so that motions become easier and shorter. (jh, sh)

Source: Bureau of Audio-Visual Instruction

ADDRESSES

Aetna Life Affiliated Companies
Information and Education Department
151 Farmington Avenue
Hartford, Connecticut 06115

Bureau of Audio-Visual Instruction
Post Office Box 2093
1312 West Johnson Street
Mcdison, Wisconsin 65701
Telephone: 262-1644

General Motors Corporation
Public Relations Staff
Film Library
General Motors Building
Detroit, Michigan' 48202

General Motors Corporation
Public Relations Staff

OR Film Library
504 Montgomery Street
San Francisco, California 94104

National Association of Manufacturers
Film Bureau
277 Park Avenue
New York, New York 10017

Illinois Central Railroad
Library of Audio-Visual Aids
Room 302A
135 East 11th Place
Chicago, Illinois 60605

U. S. Department of Labor
Bureau of Apprenticeship and Training
819 North 6th Street
Milwaukee, Wisconsin



Lesson 20

EXTERNAL RELATIONS

Films

1. MR. PUSH-A-BUTTON Free Color 28 min.

First level American industry developmental area. In this film a Navy
missile officer is concerned more with the proper functioning of his
equipment than with his crew. He wanted the whole system mechanized
until he dreamed one day how a ship could not operate without a crew of
men. His attitude then changed.

Source: Ninth Naval. District
Public Affairs Film Library
Building 1
Great Lakes, Illinois

2. FIRE FIGHTING IN THE NUCLEAR AGE Free Color 14 min.

First level American industry developmental area. In fighting an atomic
fire, there are special precautions necessary. The important considera-
tions are time, distance and shielding. The technique is illustrated on
a practice fire.

Source: Ideals Pictures
1010 Church Street
Evanston, Illinois 60605

3. GROUP PORTRAIT Free Color 28 min.

First level Ame-..ican industry developmental area. Twelve independent
merchants belong to the National Automobile Dealers Association that
constantly perform some civic duty are looked at. Service ranged from
coaching little league baseball to rescue work during the Alaskan earth-
quake in 1964.

Source: Roa's Films
1696 North Astor Street
Milwaukee, Wisconsin 53202
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SECRETARIAL AND LEGAL

Kits

1. OCCUPATIONAL EXPLORATION KIT

Provides students with a systematic, personalized approach to job
investigation.

Source: Science Research Associates, Inc.

2. WIDENING OCCUPATIONAL ROLES KIT

WORK gives each student the opportunity to explore for himself the complex
areas of career opportunities.

Source: Science Research Associates, Inc.

3. CHRONICLE GUIDANCE CAREER KIT

Source: Chronicle Guidance Publication
Maravia, New York

4. Game COLLECTIVE BARGAINING $1.90 15-902

Participants play roles of either management or union negotiators at a
collective bargaining session.

Source: Science Research Associates, Inc.

Filmstrips

Source: Catalog of Classroom Teaching Films
State Department of Education - Georgia

1. ARE MANNERS IMPORTANT? 11 min. 788

Emphasizes the importance of good manners in getting along with people.
(j-s)

2. ARE YOU A GOOD CITIZEN? 11 min. 653

Stresses the need for organized youth activities and shows how they can
be influencial in establishing such a program. (j-s)

CONTROL YOUR EMOTIONS 15 min. 4014

Illustrates the need for well balanced emotions. (e-j-s)
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1. FORTUNE SEEKERS #1029

Source: Georgia State Film Librari-Q0

2. WHAT IS A CORPORATION?

Source: Coronet Films
Coronet Building
Chicago, Illinois 50501

3. SECRETARY, THE: A NORMAL DAY (See-14(1 edition) 11 min. 1926 Color
page 189

Follows Joan's activities through a
an executive, she makes appointment
supervises files, organizes a busin
Emphasizes desirable personal quell

Source: Georgia State Film Library

10t013 day in a modern office. As
$teW visitors, processes mail,

Ws ClAf, takes dictation and transcribes.
t1 eS its a secretary. C

4. SECRETARY, THE: TAKING DICTATION (efoliq elution) 11 min. 1925 page 189

Demonstrates that a good secretary 1110 ti Pk-oper materials organized to
respond quickly to the boss's dictall" eW... She knows correct posture,
how to indicate special instruction, WW1\ CO interrupt and when not to,
how to "key" dictation to letters boo" alleNred and other routine
dictation procedures. Also includers;took"g telephone conversations
and taking the minutes of a meeting .

Source: Georgia State Film Library

5. SECRETARY, THE: TRANSCRIBING (Secco0 alviOn) 10 min. 1924 page 189

Demonstrates how a good secretary dc:10 trN.0%iption efficiently. She
places work materials to avoid wast04 &Atoll, establishes priorities so
that rush items get out first and 11E40 tyDtnk techniques which produce
neat letters quickly. Also includee OasiQ 1 tter forms and procedures
for transcribing from a dictating mo2l f,11,e

Source: Georgia State Film Library
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PREFACE

This Rate Training Manual is one of a series of training manuals pre-
pared especially for enlisted personnel of the U.S. Navy and Naval Reserve
who are preparing for advancement to TD1 and TDC.

The Manual of Qualifications for Advancement, NavPers 18068 (Series),
has been used as a guide in the selection of content for this training
manual. Trainees should become familiar with the qualifications for ad-
vancement prior to starting work on this manual. Also, the trainees
should carefully study the bibliography contained inNavPers 10052 (latest
revision) and the material recommended there in conjunction with this
training manual.

Of the 12 chapters in this training manual, 11 are concerned with the
technical aspects of the TD rating. Chapter 1 contains introductory infor-
mation with which the trainee should familiarize himself before studying
the other chapters.

Basic Electricity, NavPers 10086 (current edition), and Basic Elec-
tronics, NavPers 10087 (current edition), contain essential background
information for the TD rating. Some U.S. Armed Forces Institute courses,
the content of which are closely related to the TD rating, are listed in
the Reading List.

This Rate Training Manual has been prepared by the Navy Training
Publications C enter, NAS Memphis, Millington, Tennessee, for the Bureau
of Naval Personnel. Credit is given to the Naval Air Technical Training
Center, located at NAS Memphis, Millington, Tennessee, the Naval Ex-
amining Center, Great Lakes, Illinois, and the Naval Training Device
Center, Orlando, Florida, for technical reviews.

1969 Edition



THE UNITED STATES NAVY

GUARDIAN OF OUR COUNTRY
The United States Navy is responsible for maintaining control of the sea
and is a ready force on watch at home and overseas, capable of strong
action to preserve the peace or of instant offensive action to win in war.

It is upon the maintenance of V-- is control that our country's glorious
future depends; the United States Navy exists to make it so.

WE SERVE WITH HONOR

Tradition, valor, and victory are the Navy's heritage from the past. To
these may be added dedication, discipline, and vigilance as the watchwords
of the present and the future.

At home or on distant stations we serve with pride, confident in the respect
of our country, our shipmates, and our families.

Our responsibilities sober us; our adversities strengthen us.

Service to God and Country is our special privilege. We serve with honor.

THE FUTURE OF THE NAVY

The Navy will always employ new weapons, new techniques, and
greater power to protect and defend the United States on the sea, under
the sea, and in the air.

Now and in the future, control of the sea gives the United States her
greatest advantage for the maintenance of peace and for victory in war.

Mobility, surprise, dispersal, and offensive power are the keynotes of
the new Navy. The roots of the Navy lie in a strong belief in the
future, in continued dedication to our tasks, and in reflection on our
heritage from the past.

Never have our opportunities and our responsibilities been greater.
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READING LIST

For trainees that have not had high school algebra and trigonometry.

or

E164 Beginning Algebra I
E165 Beginning Algebra II

PA 164-165 Beginning Algebra I-II

(Programed)

For trainees that have had high school algebra and trigonometry.

A 424 Intermediate College Algebra
B 887 Intermediate Radio
C 440 Calculus I
C 441 Calculus II
C 517 College Physics I
C 518 College Physics II
C 858 The Slide Rule
ID 700 General Aeronautics
ID 893 Introduction to Television I
D 894 Introduction to Television II
E 435 Plane Geometry
F 425 College Algebra

"Members of the Unites States Armed Forces Reserve Components,
when on active duty, are eligible to enroll for USAFI courses, services,
and materials if the orders calling them to active duty specify a period of
120 days or more, regardless of the time specified in the active-duty
orders." ?



CHAPTER 1

TRADEVMAN RATING

This Rating Training Manual is designed to
aid the TD2 in preparing for advancement to TD1
and the TD1 in preparing for advancement to
TDC. It is based primarily on the professional
requirements or qualifications for TD1 and TDC,
as specified in the Manual of Qualifications for
Advancement, NavPers 18068 (Series). In pre-
paring for advancement examinations, this man-
ual should be studied in conjunction with Military
Requirements for Petty Officers 1 &C,NavPers
1 0057 (Series). The latter covers the military re-
quirements for all senior petty officer.

It should be kept in mind that any changes
in the professional qualifications occurring after
the Change 4 revision of the "Quals" Manual
may not be reflected in the information given
in this manual.

In preparing this Rate Training Manual,
every effort has been made to cover profes-
sional matters adequately and yet within reason-.
able bounds. It has been designed to give the
prospective TD1 or TDC a good working knowl-
edge of all subjects covered by the professional
qualifications for advancement. It includes a
great deal of new material required as a result
of new equipment and new or revised mainte-
nance programs.

Since senior TD's are largely occupied with
planning, supervision, and training, this manual
has been slanted for maximum use in these
phases. A manual of this type cannot present
all the detailed knowledge which is required in
every duty assignment. Particular details should
always be checked in applicable manuals or in-
structions.

A brief summary of the contents of this Rate
Training Manual is given in the following para-
graphs.

Chapter 2 presents information concerning
the various records and reports required for
training eauipment. It also provides informa-

Chapter 3 continues the discussion of ad-
ministering the training device activity with
information relative to maintaining the equip-
ment with maintenance personnel.

Chapter 4 presents a description of some of
the newer test equipment in the maintenance of
trainers.

Chapter 5 and 6 contain the principles of air
conditioning with applications to air conditioners
used with training equipment.

Chapters 7 and 8 concern the principles of
television with specific application to closed
circuit television used with training devices.

Chapters 9, 10, and 11 contain descriptions
of analog and digital computers. Chapter 11
specifically provides information for the main-
tenance of digital computers used in training
equipment.

Chapter 12 provides descriptions of tactical
trainers used to train individuals and crews to
develop proficiency in their tactical mission.

The remainder of this chapter contains infor-
mation that will help you in preparing for ad-
vancement. It is strongly recommended that
you study this chapter carefully before beginning
intensive study of the remainder of this Rate
Training Manual.

ENLISTED RATING STRUCTURE

The present enlisted rating structure in-
cludes two types of ratings: general ratings
and service ratings.

GENERAL RATINGS are designed to pro-
vide paths of advancement and career develop-
ment. A general rating identifies a broad
occupational field of related duties and functions
requiring E...nilar aptitudes and qualifications.
General ratings provide the primary means to
identify billet requirements and personnel quali-

A-1
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and Naval Reserve personnel may hold general
ratings.

Subdivisions of certain general ratings are
identified as SERVICE RATINGS. These ser-
vice ratings identify areas of specialization
within the scope of a general rating. Service
ratings are established in those general ratings
in which specialization is essential for efficient
utilization of personnel. Although service
ratings can exist at any petty officer level, they
are most common at the P03 and P02 levels.
Both Regular Navy and Naval Reserve personnel
may hold service ratings.

THE TD RATING

The Tradevman rating is a general rating
and is included in the Navy Occupational Avi-
ation Group IX. This grouping, however, does
not limit the assignment of Tradevman to
aviation activities; it only groups the ratings with
the activities having primary interest in the
training and performance of TD personnel.

Figure 1-1 illustrates the paths of advance-
ment for Airman Recruit to Master Chief
Tradevman, Warrant Officer (W-4), or Limited
Duty Officer. The advancement path through
the TD rating is emphasized by the illustration.

Shaded areas in figure 1-1 indicate career
status from which qualifieci enlisted personnel
may advance to Warrant Officer (W-1), and
selected Commissioned Warrant Officers (W-2
and W-3) may advance to Limited Duty Officer.
Personnel in enlisted rates and Warrant ranks
not in a shaded area (fig. 1-1) may advance only
as indicated by the connecting arrows. Addi-
tional information concerning promotion to War-
rant Officer and Commissioned Officer is pre-
sented later in this chapter.

The Manual of Qualification for Advance-
ment, NavPers 18068 (Series), states that
Tradevmen install, repair, modify, and maintain
audio/visual aids; perform organizational and
intermediate level maintenance on training de-
vices; operate and maintain equipment used in
conjunction with training devices; operate train-
ing devices and ancillary equipment to train
and maintain the proficiency of individuals
and/or teams; assist in development, operation,
and/or improvement of training programs of
supported activities; and 'construct, devise, or
obtain training aids.

WARRANT
OFFICER

W-1

I
ADO

AVIONICS

1 cwo cwo 1 cwo-. 1.-- w-2 W-3
1

w -4

TD I
E-6

TD2
E-5

TD3
E-4

1
AIRMAN

E-3

IT
AIRMAN

APPRENTICE
E-2

I
AIRMAN

RECRUIT
E-I

TD.395
Figure 1-I.Paths of advancement.

records and prepare reports; order and identify
publications; maintain current shop files of
directives and other publications; identify and
order parts, tools, and equipment; maintain
inventory records; use schematic diagrams,
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In addition to the above listed requirements
for TD1, the TDC must be qualified to review
and evaluate completed inspection forms and
reports; analyze reports of discrepancies and
malfunctions and determine corrective action;
schedule and assign workload, determine repair
procedures for training devices; interpret di-
rectives from higher authorities; and maintain
quality control of wurk performed.

A wide variety of assignments is available
to the Tradevman. In addition to the various
types of maintenance activities to which lower
rates personnel are assigned, the TD1 and.TDC
are eligible for assignment to instructor duty
as well as a number of other desirable billets.
Most of these billits are under the management
control of BuPers and are directly associated
with training. Others are associated with re-
search, testing, or evaluation. Some of the billets
to which the TD1 and TDC may be assigned are
described briefly as follows:

1. Fleet submarine and fleet ballistic mis-
sile submarine trainers: Operating and main-
taining trainers used to train submarine crews.
These trainers are located at New London,
Connecticut; Charleston, South Carolina; Key
West, Florida; Mare Island, California; and
Pearl Harbor.

2. Guided missile ships: Operating and
maintaining guided missile simulation equip-
ment.

3. Radar bomb scoring unit: Evaluation of
tactical bombing operations. They are located
at Pinecastle, Florida; Sigonella, Italy; Seattle,
Washington; and Japan.

4. Naval Training Device Center, regional
and area Offices: Assisting in the procure-
ment, installation, evaluatiOn, and maintenance
of training devices. Regional and area offices
are located at activities within the area as-
signed to the particular office. The TD con-
ducts acceptance tests and evaluation of training
devices.

5. Fleet Airborne Electronics Training
Units: Operating and maintaining instrument
trainers, operational flight trainers, weapon
system trainers, and radar trainers.

6. Closed Circuit Television Systems: Op-
erating and maintaining of closed circuit tele-
vision systems along with producing and
directing educational telecasts. These systems
are located at Dam Neck, Virginia; Charleston,
South Carolina; and Pearl Harbor, Hawaii.

Tl."..n ,1 n orscsnieil nrntr...lma 2e-.4

of these involve research: others may involve
testing or evaluation. An example of such an
assignment is the Air Crew Equipment Labora-
tory, Philadelphia, Pennsylvania. Its mission is
to test and evaluate new flight clothing for high
speed and space flight.

For a listing of other program and projects,
reference should be made to the Enlisted Trans-
fer Manual.

Instructor duty is available to senior Tradev-
man in the following schools:

1. Aviation Familiarization School (Class
P).

2. Avionics Technician (Class A).
3. Tradevman School (Class A).
4. Tradevman School (Class B).
5. Avionics Intermediate Course (Class B).
6. Avionics Advanced Course (Class B).

It is also possible that the senior TD may
be assigned to the Navy Training Publications
Center, Memphis, as a technical writer in the
preparation of Rate Training Manual materials.
This Rate Training Manual is an example of
such materials.

Another possibility is assignment to the
Examining Center, Great Lakes as an item
writer for the examination materials for the
Tradevman rating.

Instructor billets are normally filled on a
voluntary basis. Detailed information con-
cerning assignment to instructor duty is con-
tained in the Enlisted Transfer Manual, NavPers
15909-A.

Personnel may indicate their desire for
assignment to a specific program or project by
indicating it in the "remarks" block of their
TD Data Card, NavPers 2926.

You have now worked withinthe Tradevman's
rating long enough to realize the importance
of the rating to naval aviation and shipboard
training. The personnel who man naval air-
craft and ships depend upon you for much of
their training. The operational commanders
rely upon you to help keep their personnel in the
highest state of readiness for the successful
accomplishment of their assigned missions.
You must realize that the utmost care and ef-
ficient workmanship are demanded of men of
your rating.

In order to acquire the skills and knowledge
,.z.neaccary to maintain the hitrh riparee of comne-
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several schools and courses that TD's are
eligible to attend. These are as follows:

1. Tradevman (Class A).
2. Tradevman (Class B).
3. Avionics Advanced Course (Class B).

In addition to the above listed schools, there are
several factory and class "C" schools that are
available to TD's in particular billets.

With newly developed weapons and associated
equipment, the work of the TD is more im-
portant than ever before. Advanced methods of
tactical operations; the increased use of de-
tection equipment, special weapons, and guided
missiles; more efficient training methods; and
more sophisticated support equipment demand
their share of attention. New type:: of com-
puters, launching and handling equipment, sur-
face craft, aircraft, and testing equipment are
rapidly becoming part of the daily stock-in-
trade of the TD. It is imperative that he keep
abreast of these fast-breaking technological
developments to remain a leader in the Tradev-
man rating.

Among the duties of all Tradevman is to
contribute to the maximum availablility and
utilization of training devices by proper main-
tenance supervision of the electrical, electronic,
and mechanical equipment used in a trainer.

Thus as the leading TD you are going to be
vitally concerned with carrying out the activities'
mission, and the Navy's Mission, through
peoplewhich is naval leadership.

As a result of the naval leadership program
a considerable amount of material related to
naval leadership for the senior petty officer is
available to you. Studying this material will
make you aware of your many leadership re-
sponsibilities as a senior petty officer and will
also be of great help to you in developing your
leadership qualities. However, it will not, in
itself, make you a good leader. Leadership
principles can be taught, but a good leader
acquires that quality only through hard work
and practice.

As you study this material containing leader-
ship traits, keep in mind that probably none of
our successful leaders possessed all of these
traits to a maximum degree, but a weakness
in some traits was more than compensated for
by strength .n others. Critical self-evaluation
will enable you to realize the traits in which
you are strong, and to capitalize on them.
At the same time you must constantly strive
to improve on the traits in which you are

Your success as a leader will be decided,
for the most part, by your achievements in
inspiring others to learn and perform. This is
best accomplished by personal example.

ADVANCEMENT

By this time, you are probably well aware of
the personal advantages of advancementhigher
pay, greater prestige, more interesting and chal-
lenging work, and the satisfaction of getting
ahead in your chosen career. By this time,
also, you have probably discovered that one of
the most enduring rewards of advancement is
the training you acquire in the process of pre-
paring for advancement.

The Navy also profits by your advancement.
Highly trained personnel are essential to the
functioning of the Navy. By advancement, you
increase your value to the Navy in two ways:
First, you become more valuable as a person
who can supervise, lead, and train others and
second, you become more valuable as a techni-
cal specialist and thus make far-reaching con-
tributions to the entire Navy.

Since you are studying for advancement to
P01 or CPO, you are probably already familiar
with the requirements and procedures for ad-
vancement. However, you may find it helpful to
read the following sections. The Navy does not
stand still. Things change all the time, and it
is possible that some of the requirements have
changed since the last time you went up for ad-
vancement. Futhermore, you will be responsible
for training others for advancement; therefore,
you will need to know the requirements in some
detail.

HOW TO QUALIFY
FOR ADVANCEMENT

To qualify for advancement, a person must:
1. Have a certain amount of time in grade.
2. Complete the required military and pro-

fessional training manuals.
3. Demonstrate the ability to perform all the

PRACTICAL requirements for advancement by
completing applicable portions of the Record of
Practical Factors, NavPers 1414/1 (formerly
NavPers 760).

4. Be recommended by his commanding
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5. Demonstrate his KNOWLEDGE by passing
a written examination on (a) military require-
ments, and (b) professional qualifications.

Some of these general requirements may be
modified in certain ways. Figure 1 give an
overall view of the requirements for advance-
ment of active duty personnel; figure 1-3 gives
this information for inactive duty personnel.

Remember that the requirements for ad-
vancement can change. Check with your educa-
tional services office to be sure that you know
the most recent requirements.

When you are training lower rated person-
nel, it is a good idea to point out that advance-
ment is not automatic. Meeting all the require-
ments makes a person ELIGIBLE for
advancement, but it does not guarantee his ad-
vancement. Such factors as the score made on
the written examination, length of time in serv-
ice, performance marks, and quotas enter into
the final determination of who will actually be
advanced.

HOW TO PREPARE
FOR ADVANCEMENT

Preparation for advancement includes study-
ing the qualifications, working on the practical
factor,, studying the required Rate Training
Manuals, and studying any other material that
may be specified. To prepare yourself for ad-
vancement, you will need to be familiar with
(1) the "Quals" Manual, (2) the Record of Prac-
tical Factors, NavPers 1414/1, (3) a NavPers
publication called Training Publications for
Advancement, NavPers 10052 (Series), and (4)
Rate Training Manuals. The following sections
describe these materials and give some infor-
mation on how to use them to the best advan-
tage.

"Quals" Manual

The Manual of Qualifications for Advance-
ment, NavPers 18068 (Serieo), gives the mini-
mum requirements for advancement to each rate
within each rating. This manual is usually
called the "Quals" Manual, and the qualifica-
tions themselves are often called "quals." The
qualifications are of two general types: (1) mil-
itary requirements, and (2) professional or tech-
nical qualifications. Military requirements
apply to all ratings rather than to any one rating
alone. Professional qualifications are technical

or professional requirements that are directly
related to the work of each rating.

Both the military requirements and the pro-
fessional qualifications are divided into subject
matter groups. Then, within each subject mat-
ter group, they are divided into PRACTICAL
FACTORS and KNOWLEDGE FACTORS.

The qualifications for advancement and a
bibliography of study materials are available
in your educational services office. The "Quals"
Manual is changed more frequently than Rate
Training Manuals are revised. By the time
you are studying this training manual, the "quals"
may have been changed. Never trust any set of
"quals" until you have checked the change number
against an UP-TO-DATE copy of the "Quals"
Manual.

In training others for advancement, empha-
size these three points about the "quals":

1. The "quals" are the MINIMUM require-
ments for advancement. Personnel who study
MORE than the required minimum will have a
great advantage when they take the written ex-
aminations for advancement.

2. Each "qual" has a designated rate level
chief, first class, second class, or third
class. You are responsible for meeting all
"quals" specified for the rate level to which you
are seeking advancement AND all "quals" speci-
fied for lower rate levels.

3. The written examinations for advance-
ment will contain questions relating to the prac-
tical factors AND to the knowledge factors of
BOTH the military requirements and the pro-
fessional quafications.

Record of Practical Factors

A special form known as the Record of
Practical Factors, NavPers 1414/1, is used to
record the satisfactory performance of the prac-
tical factors. This form lists all military and
all professional practical factors. Whenever a
person demonstrates his ability to perform
a practical factor, appropriate entries must be
made in the DATE and INITIAL columns. As a
P01 or CPO, you will often be required to check
the practical factor performance of lower rated
personnel and to report the results to your
supervising officer.

As changes are made periodically to the
"Quals" Manual, new forms of NavPers 1414/1
are provided when necessary. Extra space is
allowed on the Record of Practical Factors for
entering additional practical factors as they are
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ACTIVE DUTY ADVANCEMENT REQUIREMENTS

REQUIREMENTSREQUIREMENTS El to E2 E2 to E3
- t E3

to E4
--r-- E4

to ES

t ES

to E6 t E6 to E7 t E7 to E8 t E8 to E9

SERVICE

4 mos.
service

Or

comple-
tion of
recruit

training.

6 mos.
as E-2.

6 mos.
as E-3.

12 mos.
as E-4.

24 mos.
as E-5.

36 mos.
as E-6.

8 years

total
enlisted

service.

36 mos.
as E-7.
8 of 11
years

total
service

must be
enlisted.

24 mos.
as E-8.
10 of 13

years
total

service
must be
enlisted.

SCHOOL
Recruit

Training.

Class A
for PR3,
DT3, PT3.
AME 3,
HM 3

Class B

for AGC
MUC,

MNC.

PRACTICAL

FACTORS

Locally

prepared
check-
offs.

Records of Practical Factors, NavPers 1414/1, must be
completed for E-3 and oll PO advancements.

PERFORMANCE

TEST

Specified ratings must complete
applicable performance tests be-
fore taking examinations.

ENLISTED

PERFORMANCE

EVALUATION

As used by CO

when approving
advancement.

Counts toward performance factor credit in ad-
vancement multiple.

EXAMINATIONS**
Locally

prepared
tests.

See

below.
Navy-wide examinations required

for all PO advancements.
Navy-wide,
selection board.

NAVY TRAINING

COURSE (INCLUD-

ING MILITARY
REQUIREMENTS)

Required for E-3 and all PO advancements
unless waived because of school comple-
tion, but need not be repeated if identical
course has already been completed. See

NavPers 10052 (current edition).

Correspondence
courses and
recommended
reading. See

NavPers 10052
(current edition).

AUTHORIZATION
Commanding

Officer
U.S. Naval Examining

Center Bureau of Naval Personnel

* All advancements require commanding officer's recommendation .

t 1 year obligated service required for E-5 and E-6; 2 years for E-6, E-7, E-8 and E-9.
4- Military leadership exam required for E-4 and E-5.
** For E-2 to E-3, NAVEXAMCEN exams or locally prepared tests may be used.

Figure 1-2.Active duty advancement requirements.
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INACTIVE DUTY ADVANCEMENT REQUIREMENTS

REQUIREMENTS * El to E2 E2 to E31E3 to E4 E4 to E5 E5 to E6 E6 to E7 E8 E9

TOTAL

TIME 4 mos. 6 mos. 15 mos. 18 mos.

LGRADE

24 mos. 36 mos. 36 mos. 24 mos.

TOTAL

TRAINING

DUTY IN

GRADE t

14 days 14 days 14 days 14 days 28 days 42 days 42 days 28 days

PERFORMANCE

TESTS

Specified ratings must complete applicable
performance tests before taking exami-
notion.

DRILL

PARTICIPATION
Satisfactory participation as a member of a drill unit.

PRACTICAL FACTORS

(INCLUDING MILITARY

REQUIREMENTS)

Record of Practical Factors, NavPen 1414/1, must be completed
for all advancements.

NAVY TRAINING
COURSE (INCLUDING

MILITARY REQUIRE-
MENTS)

Completion of applicable course or courses must be entered
in service record.

EXAMINATION Standard

Exam

Standard

Exam

Or

Rating

Training.

Standard Exam

required for all PO

Advancements.

Standard Exam,

Selection Board.

Also pass Mil.

Leadership

Exam for E-4

and E-5.

AUTHORIZATION
Commanding

Officer

U.S. Naval Examining

Center
Bureau of Naval

Personnel

Recommendation by commanding officer required for all advancements.
Active duty periods may be substituted for training duty.

Figure 1-3.Inactive duty advancement requirements.
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published in changes to the "Quals"Manual. The
Record of Practical Factors also provides space
for recording demonstrated proficiency in skills
which are within the general scope of the rate
but which are not identified as minimum quail-
fications for advancement. Keep this in mind
when you are training and supervising other
personnel. If a person demonstrates profi-
ciency in some skill which is not listed in the
"quals" but which is within the general scope of
the rate, rf port this fact to the supervising
officer so that an appropriate entry can be
made in the Record of Practical Factors.

When you are transferred, the Record of
Practical Factors should be forwarded with
your service record to your . -xt duty station.
It is a good idea to check and L.,e sure that this
form is actually thserted in your service record
before you are transferred. If the form is not
in your record, you may be required to start all
over again and requalify in practical factors
that have already been checked off. You should
also take sore responsibility for helping lower
rated personnel keep track of their practical
factor records when they are transferred.

A second copy of the Record of Practical
Factors should be made available to each man
in pay grades E-3 through E-8 for his personal
record and guidance.

NavPers 10052

Training Publications for Advancement, Nav-
Pers 10052 (series) is a very important publica-
tion for anyone preparing for advancement. This
publication lists required and recommended Rate
Training Manuals and other reference material
to be used by personnel working for advance-
ment. NavPers 10052 (Series) is revised and
issued once each year by the Bureau of Naval
Personnel. Each revised edition is identified
by a letter following the NavPers number.
When using this publication, be SURE you have
the most recent edition.

The required and recommended references
are listed by rate level in NavPers 10052
(Series). It is important to remember that you
are responsible for all references at lower
rate levels, as well as those listed for the rate
to which you are seeking advancement.

Rate Training Manuals that are marked with
an asterisk (*) in NavPers 10052 (Series) are
MANDATORY at the indicated rate levels. A
mandatory training manual may be completed
by (1) passing the appropriate Enlisted Corre-
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spondence Course that is based on the mandatory
training manual, (2) passing locally prepared
tests based on the information given in the man-.
datory training manual; or (3) in some cases,
successfully completing an appropriate Navy
school.

When training personnel for advancement, do
not overlook the section of Navi'ers 10052
(Series) which lists the required and recom-
mended references relating to the military re-
quirements for advancement. All personnel
must complete the mandatory military require-
ments training manual for the appropriate rate
level before they can be eligible to advance.
Also, make sure that personnel working for
advancement study the references which are
listed as recommended but not mandatory in
NavPers 10052 (Series). It is important to re-
member that ALL references listed in NavPers
10052 (Series) may be used as source material
for the written examinations, at the appropriate
levels.

Rate Training Manuals

There are two general types of Rate Training
Manuals. Manuals (such as this one) are pre-
pared for most enlisted rates and ratings, giving
information that is directly related to the pro-
fessional qualifications for advancement. Basic
manuals give information that applies to more
than one rate and rating.

Rate Training Manuals are revised from time
to time to bring them up to date. The revision
of a Rate Training Manual is identified by a
letter following the NavPers number. You can
tell whether a Rate Training Manual is the latest
edition by checking the NavPers number (and
the letter following the number) in the most
recent edition of List of Training Manuals and
Correspondence Courses, NavPers 10061
(Series).

Rate Training Manuals are designed for the
special purpose of helping naval personnel pre-
pare for advancement. By this time, you have
probably developed your own way of studying
these manuals. Some of the personnel you
train, however, may need guidance in the use of
Rate Training Manuals. Although there is no
single "best" way to study a training manual,
the following suggestions have proved useful for
many people:

1. Study the military requirements and the
professsional qualifications for your ratebefore
you study the training manual, and refer to the
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"quals" frequently as you study. Remember,
you are studying the training manual primarily
to meet these "quals."

2. Before you begin to study any part of the
training manual intensively, get acquainted with
the entire manual. Read the preface and the
table of contents. Check through the index.
Thumb through the manual without any particu-
lar plan, looking at the illustrations and reading
bits here and there as you see things that
interest you.

3. Look at the training manual in more de-
tail, to see how it is organized. Look at the
table of contents again. Then, chapter by cl ap-
ter, read the introduction, the headings, and the
subheadings. This will give you a pretty cli.)ar
picture of the scope and content of the manual.

4. When you have a general idea of what is
in the training manual and how it is organized,
fill in the details by intensive study. In each
study period, try to cover a complete unit--it
may be a chapter, a section of a chapter, or
a subsection. The amount of material you can
cover at one time will vary. If you know the
subject well, or if the material is easy, you can
cover quite a lot at one time. Difficult or un-
familiar material will require more study time.

5. In studying each unit, write down ques-
tions as they occur to you. Many people find
it helpful to make a written outline of the unit
as they study, or at least to write down the most
important ideas.

6. As you study, relate the information in
the training manual to the knowledge you already
have. When you read about a process, a skill,
or a situation, ask yourself some questions.
Does this information tie in with past experi-
ence? Or is this something new and different?
How does this information relate to the qualifi-
cations for advancement?

7. When you have finished studying a unit,
take time out to see what you have learned. Look
back over yot notes and questions. Without
looking at the training manual, write down the
main ideas you have learned from studying this
unit. Do not just quote the manual. If you can-
not give these ideas in your own words, the
chances are that you have not really mastered
the information.

8. Use Enlisted Correspondence Courses
whenever you can. The correspondence courses
are based on Rate Training Manuals or other
appropriate texts. As mentioned before; com-
pletion of a mandatory Rate Training Manual
can be accomplished by passing an Enlisted Cor-
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respondence Course based on the training man-
ual. You will probably find it helpful to take
other correspondence courses, as well as those
based on mandatory training manuals. Taking a
correspondence course helps you to master the
information given in the training manual, and also
gives you an idea of how much you have learned.

INCREASED RESPONSIBILITIES

When you assumed the duties of a P03, you
began to accept a certain amount of responsibility
for the work of others. With each advancement,
you accept an increasing responsibility in mili-
tary matters and in matters relating to the pro-
fessional work of your rate. When you advance
to Pit or CPO, you will find a noticeable in-
crease in your responsibilities for leadership,
supervision, training, working with others, and
keeping up with new developments.

As your responsibilities increase, your abil-
ity to communicate clearly and effectively must
also increase. The simple It and most direct
means of communication is a common language.
The basic requirement for effective communica-
tion is therefore a knowledge of your own
language. Use correct language in speaking and
in writing,. Remember that the basis purpose of
all communication is understanding. To lead,
supervise, and train others, you mv5i be able
to speak and write in such a way that others
can understand exactly what you mean.

Leadership and Supervision

As a P01 or CPO, you will ge regarded as
a leader and supervisor. Both officers and en-
listed personnel will expect you to translate the
general orders given by officers into detailed,
practical, on-the-job langua Crn that can be under-
stood and followed by relatively inexperienced
personnel. In dealing with your juniors, it is
up to you to see that they perform their jobs
correctly. At the same time, you must be able
to explain to officers any important problems or
needs of enlisted personnel. In all military
and professional matters, your responsibilities
will extend both upward and downward.

Along with your increased responsibilities,
you will also have increased authority. Officers
and petty officers have POSITIONAL authority
that is, their authority over others lies in their
positions. If your CO is relieved, for example,
he no longer has the degree of authority over
you that he had while he was your CO, although
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he still retains the military authority that all
seniors have over subordinates. As a P01,
you will have some degree of positional au-
thority; as a CPO, you will have even more.
When exercising your authority, remember that
it is positionalit is the rate you have, rather
than the person you are, that gives you this
authority.

A Petty Officer conscient, :usly and proudly
exercises his authority to carry out the respon-
sibilities he is given. He takes a personal inter-
est in the success of both sides of the chain of
command . , authority and responsibility. For
it is true that the Petty Officer who does not
seek out and accept responsibility, loses his
authority and then the responsibility he thinks
he deserves. He must be sure, by his example
and by his instruction, that the Petty Officers
under him also accept responsibility. In short,
he must be the leader his titlePetty Officer
says he is.

Training

As a P01 or CPO, you will have regular and
continuing responsibilities for training others.
Even if you are lucky enough to have a group of
subordinates who are all highly skffled and well
trained, you will sail find that training is nec-
essary. For example, you will always 1,-,3 re-
sponsible for training lower rated personnel
for advancement. Also, some of your best
workers may be transferred; and inexperienced
or poorly trained personnel may be assigned to
you. A particular job -may call for skills that
none of your personnel have. These and similar
problems require that you be a training spe-
cialistone who can conduct formal and informal
training programs to qualify personnel for ad-
vancement, and one who can train individuals
and groups in the effective execution of assigned
tasks.

In using this training manual, study the in-
formation from two points of view. First, what
do you yourself need to learn from it? And
second, how would you go about teaching this
information to others?

Training goes on all the time. Every time
a person does a particular piece of work, some
learning is taking place. As a supervisor and
as a training expert, one of your biggest jobs
is to see that your personnel learn the RIGHT
things about each job so that they will not form
bad work habits. An error that is repeated a
few times is well on its way to becoming a bad
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habit. You will have to learn the difference
between oversupervising and not enough super-
vising. No one can do his best work with a
supervisor constantly supervising. On the other
hand, you cannot turn an entire job over to an
inexperienced person ai:d expect him to do it
correctly without any help or supervision.

In training lower ratad personnel, emphasize
the importance of learning and using correct
terminology. A command of the technical lan-
guages of your occupational field enables you to
receive and convey information accurately and
to exchange ideas with others. A person who
does not understand the precise meaning of
terms used in connection with his work is
definitely at a disadvantage whenhe tries to read
official publications relating to his work. He is
also at a great disadvantage when he takes the
examinations for advancement. To train others
in the correct use of technical terms, you will
need to be very careful in your own use of
words. Use correct terminology and insist
that personnel you are supervising use it too.

You will find the Record of Practical Fac-
tors, NavPers 1414/1, a useful guide in planning
and carrying out training programs. From this
record, you can tell which practical factors have
been checked off and which ones have not yet
been done. Use this information to plan a train-
ing program that will fit the needs of the per-
sonnel you are training.

On-the-job training is usually controlled
through daily and weekly work assignments.
When you are working on a tight schedule, you
will generally want to assign each person to the
part of the job that you know he can do best.
In the long run, however, you will gain more by
assigning personnel to a variety of jobs so that
each person can acquire broad experience. By
giving people a chance to do carefully supervised
work in areas which they are relatively inex-
perienced, you will increase the range of skills
of each person and thus improve the flexibility
of your working group.

Working With Others

As you advance to P01 or CPO, you will find
that many of your plans and decisions affect a
large number of people, some of whom are not
even in your own occupational field. It becomes
increasingly important, therefore, for you to
understand the duties and the responsibilities
of personnel in other rating's. Every petty officer
in the Navy is a technical specialist in his own
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field. Learn as much as you can about the work
of others, and plan your own work so that it
will fit into the overall mission of the organiza-
tion.

Keeping Up With
New Development

Practically everything in the Navypolicies,
procedures, publications, equipment, systems
is subject to change and development. As a P01
or CPO, you must keep yourself informed about
changes and new developments that affect you or
your work in any way.

Some changes will be called directly to your
attention, but others will be harder to find. Try
to develop a special kind of alertness for new
information. When you hear about anything new
in the Navy, find out whether there is any way
in which it might affect your work. If so, find
out more about it.

SOURCES OF INFORMATION

As a P01 or CPO, you must have an exten-
sive knowledge of the references to consult for
accurate, authoritative, up-to-date information
on all subjects related to the military and pro-
fessional requiremerts for advancement.

Publications mentioned in this chapter are
subject to change or revision from time to time
some at regular intervals, others as the need
arises. When using any publication that is
subject to revision, make sure that you have the
latest edition. When using any publication that
is kept current by means of changes, be sure
you have a copy in which all official changes
have been made.

As listed in NavPers 10052, the following
training manuals and publications will be ex-
tremely helpful for additional study in preparing
for advancement:

1. Basic Electricity, NavPers 10086-B.
2. Basic Electronics, NavPers 10087-B.
3. Basic Handtools, NavPers 10085-A
4. Basic Machines, NavPers 10624-A
5. Tradevman 3 & 2, NavPers 10376-C.
6. Fluid Power, NavPers 15193-A.
7. Manual for Navy Instructors, NavPers

16103-B.
8. Aerodynamics for Naval Aviators, Nav-

Weps 00-80T-80.
9. All Weather Flight Manual, NavWeps

00-80T-60.

The reading list at the beginning of this manual
also includes USAFI courses that offer additional
background material. The educational services
officer will always have the most up-to-date
information and training manuals applicable to
the TD.

In addition to training manuals id publica-
tions, training films furnished a valuable source
of supplementary information. Films that may
be helpful are listed in the U.S. Navy Film
Catalog, Nav Air 10-1-777.

ADVANCEMENT OPPORTUNITIES FOR
PETTY OFFICERS

Making chief is not the end of the line as far
as advancement is concerned. Proficiency pay,
advancement to Senior (E-8) and Master (E-9)
Chief, and advancement to Warrant Officer and
Commissioned Officer are among the oppor-
tunities that are available to qualified petty
officers. These special paths of advancement
are open to personnel who have demonstrated
outstanding professional ability, the highest
order of leadership and military responsibility,
and unquestionable moral integrity.

PROFICIENCY PAY

The Career Compensation Act of 1949, as
amended, provides for the award of proficiency
pay to designated enlisted personnel who possess
special proficiency in a military skill. Profi-
ciency pay is given in addition to regular pay
and allowances and any special or incentive pay
to which you are entitled. Certain enlisted per-
sonnel in pay grades E-4 through E-9 are elibible
for proficiency pay. Proficiency pay is allocated
by ratings and NEC's, with most awards being
given in the ratings and NEC's which are desig-
nated as critical. The eligibility requirements
for proficiency pay are subject to change. In
general, however, you must be recommended by
your commanding officer, have a certain length
of time on continuous active duty, and be career
designated.

ADVANCEMENT TO SENIOR
AND MASTER CHIEF

Chief petty officers may qualify for the ad-
vanced grades of Senior and Master Chief which
are now provided in the enlisted pay structure.
These advanced grades provide for substantial
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increases in pay, together with increased re-
sponsibilities and additional prestige. The
requirements for advancement to Senior and
Master Chief are subject to change but, in
general, include a certain length of time in
grade, a certain length of time in the naval
service, a recommendation by the commanding
officer, and a sufficiently high mark on the
Navy-wide examination. The final selection
for Senior and Master Chief is made by a
regularly convened selection board.

Examination Subjects

Qualifications for advancement to Senior
Chief Petty Officer and Master Chief Petty
Officer have been developed and published in
the Manual of Qt 1 ',ifications for Advancement
NavPers 18068 (Series). They officially estab-
lish minimum military and professional quali-
fications for Senior and Master Chief Petty
Officers.

Training Publications for Advancement, Nav-
Pers 1 0052 (Series) contains a list of study
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references which may be used to study for
both military and professional requirements.

The satisfactory completion of the corres-
pondence course titled Navy Regulations, Nay-
pers 10740 -A, is mandatory for advancement
to E-8, and the course titled Military Justice
in the Navy, NavPers 10993, is required of all
personnel advancing to E-9.
ADVANCEMENT TO WARRANT
AND COMMISSIONED OFFICER

The Warrant Officer program provides op-
portunity for advancement to warrant rank for
E-6 and above enlisted personnel. E-6's, to be
eligible, must have passed an E-7 rating exam
prior to selection.

The LDO program prove a path of ad-
vanr ement from warrant oi.icer to commis-
sioned officer. LDO's are limited , as are
warrants, in their duty, to the broad technical
fields associated with their former rating.

If interested in becoming a warrant or com-
missioned officer, ask your educational services
officer for the latest requirements that apply
to your particular case.
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ADMINISTRATION AND SUPPLY

Chief and first class petty officers must
recognize the fact that they are an important
part of the administration organization, As
leading petty officers, their duties entail not
only the ability to instruct with, operate, and
maintain highly specialized training devices,
but they must also be able to perform many
administrative duties. These include the prep-
aration of correspondence and reports; using
the proper supply procedures for the procure-
ment, issue accountability, and disposition of
equipment, parts, and supplies; and supervision
of enlisted personnel,

Their duties also include making recom-
mendations to the training device officer rela-
tive to the improvement of procedures and
practices as well as operational improvement,
modification, and alteration of training devices
and training aids. Each TD plays an important
role in formulating operational procedures,
improving maintenance techniques, and overall
improvement of the division to better accomplish
its assigned mission. He can do this properly
only when he has a clear understanding of
policies and procedures as well as his place
within the organization.

OFFICE ADMINISTRATION AND
SUPERVISION

CORRESPONDENCE PROCEDURES

The petty officer in charge of the training
device office must be able to prepare and super-
vise the preparation of official correspondence.
Since uniformity in the preparation of corre-
spondence is necessary in the Department of
the Navy, all official correspondence must be
prepared in accordance with the base instruc-
tions contained in chapter 16, U.S. Navy Regu-
lations; BuPers Manual, NavPers 15791-A;
Navy Correspondence Manual, Sec Nav Instruc-

tion 5216.5 (Series); Sec Nav Instruction 5211.3
(Series); and communirations instructed and re-
1.ttc_i publications issued by the Chief of Naval
Ope rations.

Naval Letters

In preparing a naval letter, bond paper is used
for the original, while plain manifold (tissue)
paper is used for carbon copies. When letter-
head paper is not available, the letterhead is
typed or stamped in the center of the page, six
lines or 1 inch from the top of the paper. The
file number, serial number, etc., are blocked
2 inches from the right of the page.

"From" is typed seven lines below the last
line of the address in the letterhead or four
lines below, when prepared for mailing in a
window type envelope. "From," "To", and
"Via" are singled spaced. "Subject," "Refer-
ence," "Enclosure," and the space between
paragraphs are doubled spaced. The signature
begins at the center of the page, four lines
below the last line typed. "Copy to" is blocked
at the left margin, two lines below the last line
of the signature information. The left margin
is 1 inch wide. Sample copies are shown in the
Navy Correspondence Manual.

Official letters assigned a security clas-
sification (Top Secret, Secret, etc.) are re-
quired to have a serial number assigned for
identification purposes. Routine correspondence
need not be assigned a serial number unles- a
serial number is required by the officer in
charge of the activity preparing the correspon-
dence. Procedures for preparing and handling
classified correspondence are contained in the
Department of the Navy Security Manual for
Classified Information, Op Nav Instruction 5510.1
(Series), and Automatic, Time-Phased Down-
grading and Declassification System, Op Nav
Instruction 5500.40 (Series).

13?34
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Naval Speed letters

A naval speedletter is a form of correspon-
dence intended primarily for use within the
Dt of the Navy. It is used for an urgent
routine communication and is prepared on
Nav Gen Form 1006, With approval of the appro-
priate official, the speedletter may also be used
for correspondence with persons or agencies
outside the Department of the Navy.

The primary purpose of the speedletter form
is to call attention to the t-ommunic.Ition
it iF hat, :1 1 as 1.:,.,_)mptly as possible by the
recipient. When it is necessary to expedite the
delivery of a speedletter, it may be sent by air-
mail or special delivery, or both. The speed-
letter blank is so designed that, if space permits,
a reply may be :-nade on the same blank if the
originator has supplied an extra copy of the
letter. When an extra copy has not been re-
ceived, the reply may be made on the same
form if an official record copy is not required.
A sample speedletter is shown in the Navy
Correspondence Manual.

Business Form Letters

The business form letter is used for corre-
spondence addressed to persons or agencies
outside the Department of the Navy. However,
if the outside addressee is familiar with the
naval letter, it may be used instead of the busi-
ness form letter.

The first page of the business form letter
is typed on letterhead paper. If printed letter-
head paper is not available, the name and ad-
dress of the activity are typed on plain bond
paper. Continuation pages are typed on plain
bond paper. Further instructions regarding
stationery and copies are given in the Navy
Correspondence Manual,

A business letter of less than one page in
length is centered on the page so that is presents
a well-balanced appearance, A short letter
may be doubled spaced, and it may be typed with
the left and right margins as wide as 2 inches.
Full page and multiple page letters are typed
with 1-inch margins.

Messages

The TD may be required to send a message
when time does not permit the use of a naval
letter or speedletter. For example, an im-
mediate replacement may be required for a
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malfunctioning training device to continue a
specific training program.

Messages are released by an authorized
officer wilt_ is thoroughly familiar with the
existing instructions concerning drafting and
preparation of messages. They must be brief
and concise, and the number sent should be
kept to a minimum. Maximum use should be
made of the United States Mail anr4
service,

indorsements

Endorsements are used to approve, dis-
approve, or comment on the content of a letter
which is forwarded through one or more ad-
dressees before reaching its final destination.
When there is adequate space remaining on a
page, the first and subsequent endorsements
are placed on the same page containing the
basic letter or prior endorsement. Plain bond
paper is used for the original of an endorse-
ment and manifold (tissue) paper is used for
carbon copies.

When an endorsement is typed below the
preceding basic letter or a preceding endorse-
ment, a dash line is placed one line below the
last line its the preceding communication. The
originator's code is placed one line below the
dash line. If endorsements are started on a
new page where no dash line is required, the
originator's code is typed six lines from the
top of the paper.

The format of an endorsement is much the
same as that of a naval letter except for the
heading as illustrated in the Navy Correspon-
dence Manual,

Enclosures

Enclosures to naval letters are used to
further describe or identify the subject or
item(s) for which the letter is written.

Enclosures to. naval letters, joint letters,
multiple address letters, speedletters, endorse-
ments, or business form letters are labeled
to associate them with the communication of
which they are a part, Multiple copies of the
same material may be considered as a single
enclosure and only the first copy need be la-
beled. The number of copies transmitted
must, however, be indicated in the enclosure
notation in the letter. The label, placed in the
lower margin of the first page of the enclos-
ure, may be typed, stamped, or written.

735
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Enclosures may be sent with the letter or
under separate cover with a copy of the letter.
Enclosures to be sent under separate cover
without 3 copy of the f:rwar.7''ng. _attach?xl
are identified by t.')E, L and the
number, the ..1.31c.:to.r,1.1 title of the
addresser, the abbz-ev:ation "ltr,'- and the date
of the letter as follows:

Enclosure (2) NAVTRADEVCEN
ltr 1 July 1969

Enclosures to be forwarded with the letter
are numbered consecutively beginning with 1 as
follows: Enclosure (1); Enclosure (2); etc.

When a multiple page document is forwarded
as an enclosure, only the top page need be
labeled. For detailed instructions on the prep-
aration and forwarding of enclosures, consult
the Navy Correspondence Manual.

FILING PROCEDURES

The Navy filing system is set forth in the
Navy Directives System, Sec Nav Instruction
P5215.1 (Series). This system is used by the
entire Navy as the standard subject classification
system for the filing of all correspondence,
records, reports, and other documents.

It is the responsibility of the petty officer
in charge of an office to set up an adequate
filing system in accordance with that outlined
in the Navy Directives System. The filing
system is established in relation to the size
and volume of correspondence processed by the
particular office concerned. The larger the
volume of material which must be filed, the
more elaborate the filing system must be to
handle the traffic. The main objective of any
filing system is to facilitate the finding of any
item in the files with the minimum amount of
time and effort.

An index should be prepared and placed in
the front of each file, listing the contents in the
proper classification number order. The stand-
ard subject classification numbers (outlined in
Sec Nav Instruction P5215.1 (Series) are used in
the Navy for filing all correspondence and direc-
tives and consist of 13 major groups. Small
activities may adapt these groups to their needs
by preparing file folders for a minimum number
of these major subject groups and arranging
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material within the folders acci")rd
sifiration number assigned.

the filing system t'
prts-,:-inr. folders r. it ,,,T117' 1;ir

t;:it also for the I.,. .ntir-,

RECORDS AND REPORTS

clas-
vities
Is by
iject

nc; istry

In order to have a smooth-running division,
it is important to develop an efficient system
for keeping records and reports. Reports
normally required by training device divisions
are listed in table 2-1 and in the Training De-
vice Guide, NAVSO P-530-2. Certain other
reports pertaining to device utilization and
training of personnel are often required by the
local command. A tickler file in which all
reports are listed according to date required
(weekly, monthly, or quarterly) is most helpful.
Organizing this file, however, is only the first
step in establishing a workable system. The
petty officer who is responsible for training
device reports must also develop a well-
organized method for compiling the information
required.

TD Data Card

The TD Data Card (NavPers 2926) is used by
all rated TD'S and TD designated strikers to sub-
mit to BuPers (B2141) information required for
the distribution and rotation of TD personnel. In-
structions for making this report are contained
in Chapter 9 of the Enlisted Transfer Manual.
Since the contents of this report are used in
determining duty assignments for TRADEVMAN,
it is imperative that all information submitted
be complete, accurate, and up to date.

Each man must submit a TD Data Card 120
days after reporting to a new duty station and
again 6-7 months prior to his tour completion
date, listing such information as date eraist-
ment expires, Navy Enlisted Classification Code,
schools completed, previous duty stations, pres-
ent duties, devices on which he is qualified,
marital status, number of dependents, and
whether he is a maintenance man, an instructor,
or both. Choices for future duty assignments
should also be listed. Information on these
cards should be kept up to date; therefore,
changes that would affect future assignments
should be reported promptly.
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Uti 7 on and Maintenance
RF ;JOT avTraDevCen Form 10171/4.

Ibis report is made to show utilization and
maintenance of certain cognizance pymbol "20"
training, devices.

OpNavInstruction 10171.4 promulgates re-
sponsibilities and procedures for Navy and
Marine activities to report utilizatior and main-
tenance data monthly on the specified devices,
using NavTraDevCen Report Form 10171/4,
which is an automatic data processing card.
This form replaces OpNav Form 10171.1A
(Major Aviation Training Device Utilization Re-
ports), and OpNav Form 10171-2 (Major Sur-
face/Submarine Training Device Use and Main-
tenance Reports).

The instruction directs that reporting activ-
ities send the filled-in report to the Naval Train-
ing Device Center (Code 4211),Orlando, Florida
32813, no later than the 7th working day of the
month following the reporting period. Objectives
of the revised reporting system are as follows:

1. To standardize the reporting
tion and maintenance data on selected aviation,
surface subsurface, and land warfare training
devices.

2, To reduce reaction time for training de-
vice support.

3. To improve training device effectiveness
in support of Navy and Marine Corps training
requirements.

Additional information on this reporting sys-
tem can be obtained through the appropriate
NavTraDevCen Regional or Area office, or by
referring to OpNavinstruction 10171.4.

Request for funds
Form NTDC 7303/1 (Rev)

Information for making an allotment request
for installation, maintenance, and modification
is contained in NavTraDevC en Instruction 7303.1
(Series), which can be found in the Training
Device Guide, NavTraDev P-530-2. Although
this request may be handled by the Comptroller's
Office rather than by the training device office,
all Tradevmen should be familiar with proce-
dures involved in requesting and utilizing an
allotment. Alltoments are discussed later in
this chapter in the section on supply procedures.
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Contract Field Services
Report, NTDC 4700/2

This report notifies the Naval Training De-
vice Center of the work performed by contract
service engineers and signifies that their work
has been performed in a satisfactory manner
and that proper use is being made of their
services. If such is not the case, the officer
signing the report adds an appropriate endorse-
ment stating the facts.

The procedure for requesting the help of
contract service engineers is describe,i later
in this chapter in the section on administrative
assistance by the Center.

Report of Damaged or
Improper Shipment, DD6

The purpose of this report is to improve
shipping materials and methods. As shown in
table 2-1, it is used for reporting any unsatis-
factory packing and/or shipping procedures. It
must be carefully filled out and photographs or
sketches should be included whenever they will
serve to clarify the report. Any suggestions
for improving shipping procedures should also
be included in the report.

If an urgently needed device is r eived in
a damaged condition and is beyond local repair.
two additional copies of the report are filled
out and sent to the Training Device Center,
along with a request for replacement of the
device. The Center then takes steps for prompt
replacement of the device, as well as overhaul
of the damaged device.

Training Device Modification
Request, NTDC Form 4720-2

Device modification is discussed in detail
in this chapter in the section on administrative
assistance furnished by the Center. NavTra-
DevCen Instruction 4720.1 (Series), contained in
the Training Device Guide, NavTraDev P-530-2,
gives complete instructions for making out the
modification request form.

Modification Completion
Report, TDC 4720/4

This report is a post card which is filled
out and sent to the center as soon as a modifi-
cation is completed.



Chapter 2ADNLINISTRATION AND SUPPLY

SUPERVISION OF PERSONNEL

As a Tradevman First Class or Chief, you
may be assigned to a billet in which you may
be z equireci to supervise instructors who teach
in a -assroom, shop, or on some type of syn-
thetic training device. In such a billet, it is
your responsibility to insure that the correct
subject matter and skills are being taught. In
addition, the presentation must be so effective
that the trainees learn the required knowledge
and skills well enough to perform the jobs for
which they are responsible. Supervision must
be constructive and, at the same time, eliminate
mediocre teaching.

NavPers 799, Guide for Observation of In-
struction, ii designed for use in supervision
of actual instruction. This form particularly
adapted for group instruction in classrooms and
in situations where the usual lesson plan or-
ganization is reqpired and practical.

All supervisory personnel should review the
Manual for Navy Instructors, NavPers 16103-C,
before begininning observations. The use of
NavPers For 799, Guide for Observation of
Instruction, is prescribed there, and the pro-
cedure is explained on the reverse side of the
form. It is desirable to make written sugges-
tions or comments on as many items as pos-
sible in preference to merely checking satis-
factory, excellent, poor, or otherwise. Write
in favorable comments on excellent items as
well as suggestions on items which need im-
provement.

Training device learning situations involve
additional factors not usually present in class-
room instruction. Safety first and prevention
of damage to expensive equipment and training
devices are often items of paramount importance
when the students are being taught in training
devices. Most Of this type of instruction centers
around student practice. Actual instruction pro-
cedures in a trainer may vary from one student
to another iltte to individual differences and
different levele of experience. For this rea-
son, instructor supervisors must not only be
thoroughly familiar with the technical skills
required but also the best methods to present
information to the. students.

A continuing program of training is neces-
sary to make the TD's better at their jobs and
eligible for advancement. Usually about an
hour each day is a reasonable amount of time
to set aside for training purposes. Of course,
the training should not always be formal; it may

be a group -discussion on maintenance and
operating problems. As a senior TD. .*(-)11 may
be given the responsibility of establishing such
a program.

An excellent program of training is to have
each TD give a series of lessons on the equip-
ment that he operates and maintains. He can
point out the characteristics and special troubles
that may be peculiar to certain of his equip-
ments. He can also point out short cuts in
servicing his equipment. One of the principal
objectives is to have each TD know as much as
possible about each training device at his
activity. This type of program gives the entire
division information and some working know-
ledge of each equipment. One of its benefits is
flexibility in assignment of personnel.

Pay particular attention to the training of
men who are weak in one or two phases of the
work. If a man lacks skill in a certain type of
work, give him a chance to practice it along-
side a skilled worker.

Do not use hit-or-miss methods of teach-
ing. Give the man a definite job to do and
check him occasionally on the job. Give him
all the help you can. Try to plan his training
so that he can acquire the most knowledge
and skill in the least amount of time.

When one of your better men is working
on an unusually difficult job, have some of
the other men watch the operation. This pro-
cedure is invaluable from the standpoint of
training, and it also serves as a well - desert ed
compliment to the man who is doing the work.

In addition to training on specific trainers
or equipment, overall training in basic prin-
ciples should be stressed. Ttrough lecture
and discussion and correspondence course study,
the man may be taught the theory end principles
of electronic equipment maintenance. Through
demonstration they may be shown the right
way to analyze the trouble in a piece of elec-
tronic equipment and to effect a repair. How-
ever, assuming that he has the proper back-
ground information, a TD learns best by doing.
On-the-job training produces the real skill in
the repair of equipment. Dexterity, precision,
and the feeling for the tools used in repair work
come only with experience.

As a senior Tradevman, you are responsible
for seeing that the lowEr-rated petty officers
and strikers in your unit receive the proper
training to enable them to advance in rating.
This requires knowledge, thought, and planning.
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Table 2-1. --Training

Name of
report

Instructions for
making report

Form
No.

Frequency Date due

TD Data Card. Enlisted Transfer
Manual, NavPers
15909, Chapter 9

NavPers 2926
(Rev).

120 days after re-
porting to a new
duty station, 6-
7 months prior
to TCD, and when
significant d?)-2

Not specified.

changes occur.

Utilization and
Maintenance
Report.

OpNavinst 10171.4. NavTraDevCen
Form
10171/4.

Aviation, Surface,
Subsurface and

I land training de-
vices: Monthly.

Must be submitted
no later than
the 7th working
day of the month
following the
reporting period

Request for
Funds.

NavTraDevCen
Instruction
7303.1
(series).

TDC 7303/1. Quarterly. Must be received
by: 1 June for
1st quarter, 15
Sept. for 2nd
quarter, 15 Dec.
for 3rd quarter,
15 Mar. for 4th
quarter.

Contract Field
Service Re-
port.

NavTraDev P-530-2
and back of report
form. (Contract
service engineer
is responsible).

TDC 4700/2
(Rev).

Weekly, or at con-
elusion of en-
gineer's services
if such services
were for a period
of less than a
consecutive week.
A report is com-
pleted for each
type of device
serviced.

Not specified.

Report of
Damaged or
Improper
Shipment.

Nav Sup Manual,
Vol. U Para-
graph 27059.

NavTraDev P-530-2.

Form DD 6. As required. Report promptly
when damaged
shipment is
received.

18
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for valuable tools and equipment. He should
see that custody cards are made out for series
12000 (formerly title "B") tools and equipment.
These include such items as portable power
tools, gages, micrometers, and special sets of
handtools. Tools which are of a high "pilfer-
able" nature should be accounted for at regular
intervals.

Tools and equipment used outside the shop
should be made up in kits and stowed in con-
venient toolboxes. Tools used in the shop may
be marked with a distinctive color for identifi-
cation. If so marked, they are not easily mixed
with tools that belong to other shops.

SAFETY PRECAUTIONS

The development of safety consciousness is
an important part of every supervisor's re-
gronsibility. Safety in shops cannot be taught in
a lesson or even in a series of lessons. Safety
is actually a combination of attitudes andproper
work habits which can best be developed by
repeated emphasis of safety practices at all
times and focusing attention on the prevention
of accidents.

Safety instruction should emphasize both the
physical elements (those inherent in a machine
or in the operation of a machine) and the human
elements (ignorance, carelessness, fatigue,
etc.). Every operation should call attention to
the safety factors involved. The supervisor
should be alert at all times for evidences of
carelessness and call them to the attention of
the personnel immediately.

Accidents do rot just happen--they are
caused. Many accidents can be prevented by
discovering and eliminating the causes. All
analyses of operations that will be carried ,)ut
in the shop should include analyses of safety
factors. Investigating and analyzing accidents
will help prevent their recurrence.

TRAINING MAINTENANCE PERSONNEL

If the TDC in charge of a shop has a well-
planned program for introducing new personnel
to the work in the shop, he has taken a most
constructive step toward building shop morale.
One of the best stimulants for the development
of high morale among new personnel is to have
them realize teat the CPO appreciates their
feeling of strangeness and is aware of their
desire to make good. There is often a gap

between the point at which a new man is as-
signed and the time at which he has developed
into a satisfied worker. Proper introduction to
the new work bridges this gap, turning an ill -at-
ease person into a confident and interested
worker. The chief is responsible for acquainting
him with the working area and for developing
him into a satisfied, well-balanced worker in
his unit. During the early employment period,
many of the things told to the new man "go in
one ear and out the other" because his interest
is centered on getting to the job, rather than on
what he is told about the job.

The TDC will find it a profitable procedure
to review with each man such matters as his
duties, drills, liberty and leave regulations, and
similar policies. This initial indoctrination need
not take long, but the senior TD should be
sincerely interested in becoming acquainted
with the man and providing essential information
about the department and work. The initial
contact should be made primarily to win the
man's confidence. The chief may later turn
the man over to a qualified petty officer who is
capable of completing the introduction process
and the early training necessary. Inmost cases,
considerable information can be given by an
experienced petty officer selected by the chief.

In carrying out this responsibility the CPO
must do a certain amount of planning if the
instructions necessary for the proper indoctri-
nation of the new worker are tobe accomplished
effectively.

At this point, it may be well to indicate one
fundamental difference between the work of a
supervisor and that of his men. The men work
with machines and material, while the super-
visor works through people to produce the
desired results with the machines and material.
The machines may be operating perfectly and
the materials may be of the best quality, but
unless the men who handle them are properly
instructed, adjusted to their work, and cogni-
zant of their place in the organization and of the
policies of the department, they will iot be
satisfied workers.

''he chief is responsible for developing high
morale in his shop. The first step is attained by
properly indoctrinating each man at the time
he reports aboard. The three general areas of
indoctrination are:

1. Those dealing with facts, such as the
rules and regulations.

2. Those dealing with the man's attitudes
or feelings, his confidence in the organization,
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nride in the job, and respect for his fellow
lrkers.

3. Those dealing with skills, safe working
habits, and quality of work.

To aid in developing men for greater re-
sponsibilities is an all hands job. Each person
not only must be receptive to that which helps
to develop himself, but must also help to
develop those who a: Gist him. However, th
CPO in charge has the direct responsibility
to see that all subordinate petty officers under-
stand their work and its relation to the function
of the shop.

Additional information which will aid in the
training of maintenance personnel is contained
in Military Requirements Petty Officer 1 & C,
NavPers 10057-B. NTDC field service engineers
may be used to provide specialized on-the-job
training for maintenance personnel. Arrange-
ments for such assistance is normally made
through the cognizant Regional or Area Office
of the Naval Training Device Center.

MAINTENANCE AND REPAIR

The advanced Tradevman has already de-
veloped certain techniques in troubleshooting
training devices. However, this portion of the
chapter summarizes in a general way certain
techniques or methods that may be applied to
almost any type of electronic equipment.

The necessity for a thorough knowledge of
the fundamentals of ele;:tricity, and electronics
cannot be emphasized too strongly in perform-
ing any type of logical and systematic trouble-
shooting. The entire con :ept of effect-to-cause
reasoning is based on a thorough knowledge of
these fundamentals.

Because of the complexity of most naval
electronic circuits, a malfunction can be the
result of the complete failure of a small com-
ponent or a small change of value of a critical
characteristic of a component. The first situa-
tion requires the replacement of a part; the
second situation may frequently be corrected by
adjustments. It is this complexity that requires
the development of a practical and logical
approach whereby the possible simple causes
are establishe'd or eliminated first. The difficult
ones can then be pinpointed quickly. If necessary,
replacements should be made prior to adjust-
ments, otherwise the difficulty in isolating a
faulty component may be greatly in-zreased.
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In all failures of electronic equipment,
telltale evidence exists that will reveal the
system, major unit, or component in which
the trouble exists. Therefore, the first step
in troubleshooting should be localization. This
localization process must be broken down into
three phasessystem localization, unit localiza-
tion, and component localization. System local -
zation involves localization of the trouble to

a system primarily by operational responses
and, in the case of operational trainers, by
instrument indications. Unit localization in-
volves localization of the trouble to a unit,
primarily by using a system data flow chart,
block diagram, or signal flow chart. Component
localization involves localization of the trouble
to the defective component within the unit by
voltage tests, signal tracing, and resistance
tests.

System troubleshooting, or localization of a
trouble to a particular system, is a logical
application of equipment familiarization and a
practical utilization of symptom indication. In
operational trainers the task of locating the
trouble may be simplified by operational checks
or instrument indications. Instrument indica-
tions should give sufficient information to enable
the TD to localize the trouble to. one of the
major systems.

Unit troubleshooting requires the use of
block diagrams, signal flow charts, and the sys-
tem data flow which are usually fraind in the
maintenance handbook. The use of an oscillo-
scope permits the comparison of waveforms
in isolating a trouble to a faulty unit.

Component troubleshooting is the localization
of the trouble to a particular component. The
schematic diagram, wiring diagram trouble-
shooting charts, tube location diagrams, and
other maintenance information, which are found
in the equipment instruction book, assist the
TD in localizing the faulty component. Obvious
troubles, such as open filaments and fuses,
loose connections, or arcing, can usually be
determined by visual inspection and the presence
of unusual odors.

Tube failures are common; therefore, tubes
that are thought to be faulty should be tested
and the bad ones replaced by tubes known
to be good. Intermittent '..roubles may be caused
by loose elements in tubes, and the shock
test may be used to locate the trouble.

Signal tracing through the unit to a faulty
stage is the most often used procedure. The
size of the unit would determine whether signal
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tracing by states or isolating the unit into
subunits by checking input and output wave-
forms would be the nest procedure to follow.
Once the stage is determined, voltage and
resistance checks should be made. When in-
correct voltages are found, resistance checks
may be made to establish the cause. Voltage
and resistance indications are also included in
the equipment instruction book.

If the TD is observant and employs analytical
and logical effect-to-cause reasoning, the
troubleshooting procedure can be shortened
considerably. Often the faulty unit, or even
the component, may be singled out before
removing a single panel or inspecting a single
computer.

PREVENTIVE MAINTENANCE

Most training devices comprise both com-
plex electronic units and delicate mechanical
equipment. Satisfactory operation, therefore,
requires employment of the best standard
maintenance procedures for both types of equip-
ment in order to maintain the trainers in the
best operating condition. It is necessary to
adopt a systematic procedure for both daily and
periodic inspection and servicing with the ob-
jective of anticipating and forestalling trouble,
making immediate repairs, and in general
assuring uninterrupted and smooth functioning of
all units of the trainers.

Failure in the equipment dming continued
use may range from sudden bre.z.:lowri, where
the seat of the trouble is at once clear, to
general overall wear and deterioration of the
various components over a long period of time.
Particularly, guard against general overall
deterioration by conducting complete inspec-
tions and tests, both daily and at periodic
intervals.

A log must be maintair to record all
failures, alterations,, and (. ations con-
cerning the equipment, thus _itiAg a valu-
able systematic use of accumulated operational
and maintenance experience.

Periodic Inspections

The main operating units of the trainer must
be checked each day. It is desirable to make
daily visual and operational inspections to
anticipate functional difficulties. The Handbook
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of Operation and Maintenance gives detailed
information on how the checks and inspections
should be conducted.

The daily inspection should include both
a visual and an operational check. The trainer
should be checked visually for loose leads,
improper connections, leaking capacitors, etc.,
prior to applying power to the equipment. The
observations of the operational function of a
trainer and the indications received will aid
in establishing whettier the trainer is functioning
properly. An imp:.oper indication will aid in
localizing the trouble to a component assembly
or subassembly.

The daily inspection will often reveal dis-
crepancies that may be corrected at that time
with minimum amounts of labor and parts.
Such discrepancies, if left uncorrerit_cd, might
result in a major maintenance problem.

The complete system should be checked at
regular intervals. Experience will determine
how often these checks are necessary. However,
it is better to check too often than to permit
breakdown to occur. The Handbook of Operation
and Maintenance Instructions will provide in-
formation on how periodic inspections should
be carried out. To insure that the equipment is
maintained in its best condition and at peak
performance, the following general procedures
should be followed:

1. Always keep equipment clean.
2. Measure the outputs of all power supplies

at frequent intervals. Make any necessary
adjustments.

3. Make visual checks of functioning of all
mechanical units, such as motors, gP,trs, dif-
ferentials, bearings, etc., that arti visible when
equipment is in operation.

4. Become familiar with normal sounds of
relays and rotating parts; characteristic ap-
pearance of tubes and dials; and temperatures
of tubes, transformers, motors, and resistor
assemblies while the equipment is in opera-
tion.

5. Always tighten all holddown screws on
cable mounting lugs and terminal boards when-
ever maintenance is performed on the trainer.
However, it is not advisable to tighten setscrews
on gears, shaft couplings, and other rotating
components as a routine procedure while per-
forming other maintenance. Such tightening could
introduce backlash, disturb critical adjustments,
or strip the screw threads.
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CORRECTIVE MAINTENANCE

In maintaining and servicing operational
trainers, it is of primary importance to look
for simple malfunctions. The method suggested
below offers a good procedure for recognition
and location of trouble:

1. Observation of controls and instruments.
a. Do all controls have proper loading

for the operational condition existing?
b. Do all instruments register the ap-

propriate indications?
c. Do all instruments follow properly

when operational conditions change?
2. Analysis for possible cause.

a. If trouble exists, is it confined to a
single system?

b. is it electrical or mechanical in
nature?

c. If electrical, can it be caused by
(1) a faulty power supply?
(2) a. bad tube or tubes?
(3) an open circuit?
(4) a short circuit?
(5) an open potentiometer?

d. If the trouble is mechanical, can it be
caused by
(1) a loose cam?
(2) a broken microswitch?
(3) a jammed shaft?
(4) fouled gear teeth?

3. Study of schematic drawings.
a. Before using tools or test instruments,

study the system and chassis schematics and
analyze the problem as follows:

(1) Break the trouble down into causes
which could originate in a certain system or
systems.

(2) Localize the trouble to an area of
the trainer.

(3) Determine, if possible, which
chassis is originating the trouble.

4. Preliminary testing.
a. After the system or chassis causing

the trouble has been tentatively determined, use
the necessary tools and test instruments to
determine which components are causing the
trouble and adjust or replace them as required.

b. It is rarely necessary to realine the
entire trainer. It may be assumed that since the
trainer was operating properly prior to the oc-
currence of the trouble, all potentiometers,
cams, switches, etc., were then in proper aline-
ment. Minor adjustments are normally made as
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required during regular inspection and mainte-
nance periods. Therefore, an adjustment must
never be undertaken until it first has been
definitely ascertained that the adjustment is
necessary. In many cases what appears to be
misalinement will prove to be a defective tube,
potentiometer, or some similar fault.

c. in no case should any adjustment be
attempted until the equipment has been turned
on for sufficient time to assure that all compo-
nents have arrived at a stable operating tem-
perature condition. Adjustments made before the
equipment has had time to warm up will ordi-
narily be faulty.

d. Testing and alinement cannot be per-
formed with inaccurate or inferior test equip-
ment and instruments. The instruction handbook
for the trainer will itemize the approved test
equipment.

Not until the above checks are made should
additional tests be undertaken. The trouble-
shooting charts in the maintenance handbooks
give typical troubles and their causes, but for
obvious reasons they are not intended as com-
plete guides to troubleshooting.

By maintaining ace-prate maintenance logs
it can be determined if troubles occurring in
the trainer are caused from particular parts
or circuits. A particular component may con-
tinually break down because of unusually high
voltage, or methods used when operating the
trainer. The records of continuing trouble will
show a trend of future breakdowns. A study of
the operation of the circuitry may indicate that a
change in operating procedures is necessary, or
a modification to the trainer should be made.

The procedures set forth in the latest edition
of NavTraDevCen Instruction are to be
followed when accomplishing a modification or
when an activity desires assistance in develop-
ing a modification.

(See the Training Device Guide, NAVSO
P-530-2.)

SUPERVISING REPAIR WORK

One of the most important duties of a senior
Tradevman is that of supervising repair work.
He instructs personnel concerning the different
repair jobs which must be done. He checks on
the progress of the work, and gives additional
advice or instructions when necessary. He
should also check the job to see that it has been
performed and completed properly and in ac-
cordance with his instructions.
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After the CPO in charge has obtained com-
plete information on a new job and has decided
what repairs or replacements are necessary, he
must then decide who is to do the job. In order
to make this decision, the chi,?f must know what
experience the men have had with different types
of repair work, and what skills they have in
operating test equipment and in using tools.

When the workload is light and time is avail-
able, the chief can assign new jobs to relatively
inexperienced personnel in order to giie them
training and experience. However, if a job must
be performed in a short time, the chief will gen-
erally assign the job to one of the best men. In
routine assignments, the more complicated an-1
difficult repair work is given to the higher rated
men and the less difficult jobs are given to the
lower rated men. The assignment of a new job
also depends a great deg' ,inon the availability
of tools, test equipment, and personnel.

STARTING THE JOB

The man who is going to do the rel..rir job
must be given detailed information on how the
job is to be performed. The senior TD should
be careful to see that the man fu/'y understands
What he is going to do, so as to present any mis-
takes due to misunderstanding of instructions.
The amount of instruction depends upon the
knowledge and experience of the man concerned.
If he is an experienced rated man, it may only
be necessary to tell him what repairs must be
accomplished. Inexperienced men will need ad-
ditional instructions on what test equipment to
use, and the proper procedure to follow. Men
should understand that they are free to ask any
questions in case they are in doubt about any de-
tails in doing their assigned work. Men will ask
questions when it is to their advantage to do so.

In addition to giving instructions on how a
job should be accomplished, it is also advisable
to give information concerning the importance of
the job, the origin of the job, and the part that
each person will play in accomplishing the com-
plete repair job. In general, men ,ire interested
in why a job is necessary, and how it is to be ac-
complished, and will usually turn out better work
when they have a clear picture of the total job.

CHECKING PROGRESS OF WORK

The assignment of work is only the first step
in processing a job. The chief who is in charge
must know his ;nen. He should have a fairly
good idea of each man's skill and ability, as well

as his knowledge regarding the operation of
equipment and accomplishing repair work.

The best way in which the TD supervisor
can obtain this knowledge is to make frequent
inspections and check the ixogress of work
being performed. In that way, he will have a
good idea as to which jobs, or which men, will
require the most supervising.

When checking on the progress of work,
the senior TD should be sure that the men are
observing proper safety precautions in regard
to themselves and the equipment they are
operating. In addition, he should see that each
man is using the proper tools, and note the
quality of work being performed.

In case of any doubt, the chief should check
to see that the men understand his instructions
properly and are doing the work correctly. If
necessary, the chief should proVide additional
instructions to give a better understanding of the
job, or to improve workmanship. By frequently
talking to the men and answering their questions,
th.- chief can prevent work and material from
being wasted, as could be the case if he were
not available to give the correct details. The
chief who has interest and confidence in his men
and their work will find that men have confidence
in him as a good supervisor.

Complications may develop on some repairs
which may require additional planning and re-
vised repair procedures. By observing the
progress of the various jobs, and whether any
are ahead or beh!nd the planned schedule, the
supervisor will h able to change the schedule
in order to preven`z "12.7)ttlenecks."

CHECKING ON COMPLETED JOBS

When a job has been completed, the senior
TD in charge should inspect and approve the
work. Inspection is necessary to insure that the
repair job or the replacement parts will be
satisf tory. Inspection of repaired equipment
and r )1acement parts may be accomplished
either visually or by means of measuring in-
struments. In addition, tests are performed to
check the condition of repaired equipment.

The senior PO is responsible for determin-
ing whether the repair job, including replacement
parts, meets the following standards:

1. Have the repaired parts been correctly
installed in accordance with instructions?

2. Is the repaired item or replacement part
free from defects in material and workmanship?
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3. Have all parts or accessories to the re-
paired equipment been replaced or reinstalled
correctly?

4. Has the proper replacement part been
used in making repairs?

5. Has the part or item been properly
checked and deemed ready for service?

The above are some of the things a chief
must consider before the job is completed and
the eouipment ready be used. No one should
allow repair work to be considered complete
until the chief, the TD repairman, and the
operator of the equipment are satisfied.

INSTALLATION OF TRAINING DEVICES

In order to have the device available for uti-
lization as soon after its arrival as possible and
to insure optimum maintenance and perform-
ance, certain preparations should be made as
soon ar ,.telivery of a device is anticipated. If
assistance in planning is required, the cognizant
Regional or Area Office of the Naval Training
Device Center (NTDC) should be contacted.

Space and power requirements for the device
should be ascertained in advance of delivery.
The necessary arrangements for installation of
the device should be made. This may include
building modifications, additional electrical
power and power equipment, and any other per-
tinent equipment or supplies. if power require-
ments are unusual, or if the device or training
system is large, it may be necessary to obtain
the assistance of the local public works depart-
ment. These requirements are usually stated in
the publications pertaining to the device, or they
may be obtained from the appropriate regional
or area office.

Personnel requirements for installation and
maintenance of the device should be anticipated
prior to its arrival. If additional TD's are re-
quired, an increase in the station personnel
allowance must be made..

If a new device is of such complexity that the
NTDC considers factory training of Tradevmen
to be necessary, then the NTDC will automatic-
ally make arrangements for ' training. Key
personnel from the receiving , .Lies attend
the course. The course is usually conL11.: 'ted in
advance of shipping the device to alines 1-12%ining
details to be completed.

Specialized technical assistance is often
necessary for the installation and initial main-
tenance period of complex devices. NTDC nor-
mally provides this assitance under the terms
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of *h ^ontract with the manufacturer.
pecial tools, which may be required for

ut _ ,Laintenance, are usually furnished as de-
vict accessories. Requirements for repair parts
should be anticipated and action taken as soon
as receipt of the new device is made known.

Early planning for the device's arrival also
includes the provisions for the funding of the
installation. Allotments are provided for this
program and requests for funds are made in
accordance with NTDC Instruction 7303.1
(through current change).

After the device arrives, the CPO in charge
of the installation should see that adequate pre-
cautions are taken during the installation, both
as to safety of personnel and care of the device.
If a NTDC field serviee engineer or contract en-
gineer is assigned, the CPO should see that the
necessary manpower and facilities are available.

Evaluation of the device is conducted after
all adjustments have been accompth and a
predetermined operating time has elapsed. This
evaluation is accomplished with or without the
assistance of NTDC. From the r:-.,suits of this
evaluation, the cognizant training agency will
be advised of the feasibility of further pro-
curements and possible modifications if neces-
sary-

INSTRUCTIONAL USE OF
TRAINING DEVICES

In the utilization of training devices, con-
siderable emphasis is often placed upon the
number of hours of training time secured.
While it is important that a trainer be used
as many hours per day as possible, quantity
without quality will rrobably result in a com-
paratively small increase in student proficiency.
The devices alone do not train men; a well-
planned and well-managed program is neces-
sa ry.

It is essential that a device be used at its
full tinining potential. A poor training proFtram
or negliger:e in administering a good program
1/123 have adverse effects on the student's
1.ee.orn; .;,ce in the aircraft, Poorly devised and
bady d:ninistered training programs can be
da

a..,1 urgent and true-consuming ad-
ministrative responsibility to secure and main-
tain a sriloothly functioning prog.rarn which
adequately trains students in those aeas which
are required for the safe and efficient per-
formance of their missions in the aircraft.
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The development and administration of an ef-
fective program is not an easy task, nor is
it something that can be done and then forgot-
ten. Once a program is put into operation,
it is continually necessary to locate deficiencies
and to correct malpractices. Responsible
authorities cannot blithely assume that any train-
ing program is being conducted in an effect' 'e
manner. Ineffective and dangerous practices may
not be apparent to the casual observer; there-
fore, a system of quality control must be devised
for identifying these practices.

REQUIREMENTS FOR QUALITY CONTROL

Training device utilization to date has brought
to the forefront four requirements which appear
critical for controlling the quality of training.
These requirements are discussed in the fol-
lowing paragraphs.

Adherence to the Training Program

Once a training program has been developed,
that program should be followed until changed
for good arl sufficient reasons. When individual
instructors deviate from a prescribed progra4n,
they often detract from the effectiveness of
training. Even small deviations are often harm-
ful because they seem to breed further altera-
tions, and the end result is freql,,, ,!;1:y a chaotic
program in which no one knows visit type of
training, if any, the average student is receiv-
ing. Once a training program is established,
provisions should be mace to insure that the
training program is carried out as it was
planned.

Validity of Information

Every effort shculd be made to insure that
instructors are giving students the correct
information on each procedure taught during a
course. The teaching of incorrect procedures
must be identified as soon as possible to
protect the student.

Frequently these incorrect, and possibly
dangerous, procedures are hard to detect. They
usually enter the program because of insuf-
ficient information regarding the procedure or
because of unauthorized deviations from the
training program. Constant research is neces-
sary to obtain accurate and definite informa-
tion on procedures used in the air. To this
end, flight trainer personnel must actively

39

seek and secure the support of student and
flight training personnel.

Maintenance of Equipment

Irregular trainer malfunctions will occur
which can have extremely undesirable training
consequences. If training is given when mal-
functions are present, the possibility exists that
the unorthodox procedures required to by pass
trainer malfunctions will carry over to the
aircraft. This is especially likely when in-
experienced pilots and/or crewmembers are
being trained. If malfunctions are not corrected
within a reasonable period of time, training
personnel may give up and begin to "live
with" the deficiencies. When instructor or
administrative personnel discover malfunctions
that result in the teaching of procedures which
do not apply to the aircraft, they should take
steps immediately to insure the correction of
these malfunctions.

Scheduling of Students

Improper scheduling can have serious ef-
fects on student and instructor morale as
well as reduce the effectiveness of training.
The primary requirements for proper schedul-
ing are:

1. Each student must receive all the train-
ing time that has been allocated to him.

2. Each student should meet the proficiency
requirements specified for the particular course
to which he is assigned.

3. In the case of crew trainers, crew
tegri.ty should be maintained for training,

if permanent crews are used in the aircraft.
4. Each-student should be allowed to com-

plete the prescribed course without unneces-
sary interruptions.

5. A pilot or crewmember who has recently
completed a course must not be sent back
for more training just to "fill quotas."

OBTAINING INFORMATION FOR USE
IN IMPROVING TRAINING QUALITY

This section su-crests a number of pro-
cedures for securing information which can be
used to correct deficiencies in training
programs. If this type of information is not
available, it will be found very difficult to
make worthwhile improvements, since real
deficiencies will probably remain undetected.
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Methods for correcting the deficiencies are dis-
cussed later.
Monitoring Training Sessions

Frequent monitoring of flights, briefings,
critiques, and other instructional sessions by
supervisory personnel are effective ways to
obtain information regarding the degree to which
instructors adhere to the prescribed program,
and to insure accuracy in the information given
to students by instructors.

Supervisory pr sonnel can attend training
sessions and look for deficiencies in the con-
duct of the program. These deficiencies should
be recorded as soon and as specifically as
possible. C,eneral impressions should be
avoided, since suggestions based on such im-
pressions will be of little help to the instructor
in improving his techniques. It is important
to remember that the true situation may not
be easily observed by a supervisor. Most
instructor are not at their best when being
observed, and some will consciously alter
their methods when an observer is present.

In some cases it may be possible to make
a tape recording of the training session. Much
can be learned in this way, and instructors
seldom resent this type of monitoring as long
as they have been informed that it will be
periodically done.

Analyzing Student Performance Checks

Performance checks can serve as sources
of unbiased information on some aspects of
training. These records of each student's per-
formance are filled out by the instructors dur-
ing the flight. Analyses of information obtained
from the form employed in administering such
checks have pro red useful to supervisory
personnel in improving the quality of training.

The following are some examples of the
types of information which can be obtained
from analyzing performance checks:

1, Since, observations recorded on the per-
formance checks serve as the basis for cor-
rective instructions during the critique, a key
function of the instructor is to recognize and
record the student's errors. If he observations
are made completes- and correctly, th..i in-
structor can info- .1 the students of their faulty
procedures and suggest corrective actions.
An analysis of the error;] .orded by an
instructor can give an indication of his teach-
ing ability by providing such information as
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the average number of errors he recordz for
each of the normal and emergency procedurf
included in the flight. If an instructor con
sistently observes few or no faults actually
present in procedures, or neglects certain
procedures, the soundness of instruction during
the critique is questionable and student errors
are likely to be repeated.

2. "Command decisions" made by the
students regarding flight procedures or equip-
ment breakdowns may make it necessary for
the instructor to deviate from the prepared
training outline by eliminating one or more
of the scheduled procedures. However, it is
possible that a poor instructor 'will eliminate
an unjustifably large nunber of procedures
from the training. Such a pa i;,tice on the
part of a poor instructor can seriously reduce
the effectiveness of training, since a student
tray not have a clam.< to practice all the pro-
cedures that have been carefully selected for
inclusion in the course. The number of
procedures completely omitted from the pro-
gram by each instructor can be obtained by
reviewing the performance checks which he has
filled out.

3. Some instructors tend to make their
training flights shorter than required by the
curriculum. This practice deprives the students
of trainer time that has been allocated to them
and results in reduced trainer utilization. It
also indicates that the instructor is eliminating
certain procedures from the flight. The length
of each flight, as reported on the performance
checks, can be used to obtain the average
length of the periods conduct by each in-
structor.

4. Within certain commands, crew integrity
is a requirement for the effective utilization
of multiplace flight trainers. Whenever pos-
sible, crews who are regularly flying together
should report for flight trainer practice together.
Crew substitutions after a course has started
can be harmful and should be approved only
under exceptional circumstances. Information
regarding crew integrity can be obtained from
the form used with performance checks.
Collecting Opinions and
Suggestions From ,7')dents

The opinions suggestions of students
have proved to be valuable sources of informa-
tion for improving programs. This information
can be obtained by having the students fill
out a questionnaire consisting of a number of
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well-designed items, or by having supervisory
personnel interview the students after they com-
plete training. Of these two methods, the
questionnaire has some advantages since it
will give a record of a large number of student
responses which can be tabulated for report
purposes, and it requires less of the super-
visor's tinie. However, tne interview will result
in more dc,tailed information on student opinions
and suggestions. In practice, it is probably
best to use a combination of the two methods.
The questionnaire can be used with all of the
students to obtain an overall appraisal of the
program; whereas, the interview can be used
occassionally to obtain detailed information and
suggestions pertaining to persistent problem
areas.

General topics upon which student opinion
and suggest-ms can be obtained are:

1. Differences between the trainer and the
aircraft w7rich could possibly have an adverse
effect on the student's subsequent performance
in the aircraft.

2. Type, amount, and value of instruction
given curing briefings, critiques, flights, and

3. Appropriateness of the procedures given
during the training periods as well as the
relative emphases given to various procedures.

4. Methods of conducting flights with
emphases on the realism and the adequacy
of the b-Aldup to emergencies.

When personal signatures are required on
questionnaires, students tend to try to please
the instructor with their answers, no matter
how much assurance is given that their
criticisms will not be used against them.
This tendency can be reduced by not requiring
the students to put their names on the que&ion-
naire. Truth, even when it hurts, should be
sought with such questionnaires. It must be
realized that student opinions are not full
substitutes for scientific investigations of the
worth of a training device or a training pro-
gram. When opinions are obtained from a suf-
ficiently large g.,szwo of students, they can be
a useful and readily available source of in-
formation. However, they may be misleading
if they are not properly interpreted.

Gathering Information
From Outside Sources

Some of the information needed to keep
a training program up to date must be obtained
from sources outside the training unit. Super-

visory and instructor personnel should have
m, : recent information available on current
procedures and the operation of the aircraft.
The following are some of the publications
which are helpful:

1. The Pilot's Handbook for the aircraft
simulated.

2. Aircraft manufacturers' publications.
3. Pertinent Bureau instructions.
4. Naval Aviation News.
5. Pubt,,:ations of the U.S. Naval Aviation

Safety Center, NAS, N3rfolk, Viriginia.
6. Federal Aviation Agency publications

such as the Flight Information Manual and
ANC Procedures for the Control of Traf-
fic,

METHODS FOR IMPROVING
TRAINING QUALITY

Accurate and well-defined information in
the areas mentioned in the prece .ing paragraphs
serves as the basis for initiating continuing
and realistic administrative actions for im-
proving the training program. In fact, many of
the methods of collecting information, by their
mere use, tend to improve the quality of
training. Methods which have proved successful
in effecting improvement in synthetic device
programs are discussed below.

Staff Meetings

Staff meetings are one of the most useful
and efficient methods for making improvements
in a program. During these meetings, the divi-
sion officer, leading chid, and/or the petty
officer in charge of instructors can discuss
existing deficiencies in the program and can
initiate corrective measures. Most of the meet-
ings will require only the presence of the in-
structors, but for certain topics, it may be
advisable to have maintenance personnel also
present so that they can gain an understanding
of how good trainer maintenance can help
solve the problems involved. Listed in the below
paragraphs are some suggested topics for staff
meetings.

STAFF RECOMMENDATIONS.Supervisors
should encourage instructor and maintenance
personnel to make any recommendations they
have for improving the program. These recom-
mendations should be freely discussed and a
decision made by the supervisor on whether or
not to incorporate them into the program.
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INSTRUCTOR DEFICIENCIES.Procedures
tat are being incorrectly taught should be
011ed to the attention of the instructors, In
2 Staff meeting, this must be done in such

way that even the poorest instructor will
riot feel he is being ridiculed. Criticism should
2lwaYs be constructive. Telling a group of men
Ole they need to improve does little good
tAless they are also given some suggestions
04 how to improve. Whenever possible, in-
A-no-tors should be complimented on above-
0-verage pcz,rformance. Instructors whose per-
torn-lance is poo, should be individually inter-
s/levied so that their specific deficiencies may
be Pointed out to them and suggestions for
improvement given.

PROCEDURE REVIEWS.Reviews of the
Vtsocedures taught in the trainer should be
Yield periodically to insure that everyone is
teaching these procedures correctly. Whenever
l'"visions are made, they should be discussed
elorolighly and immediately incorporated into

e Progralh. Supervisors should be certain that
fey triage definite decisions on controversial
topics dismissed at staff meetings. If this is not
clone, or is these decisions are n...t emphasized,
GOnSiderable confusion may result.

On-The-Job Training

Good on-the-job training for instructors and
Piaintenance men is essential. Suggestions for

training maintenr'nce rsonnel were criven,
earlier in this cly,,iptPr, Training for instructors
should include the trainer through each
procedure they required to intre.2t,
observing an experiekIcev instructor, and 'anally,
instructing unler the ikape rvislon of an ex-
perienced instructor. GNI" posSible, flight tirne
in the aircraft ;:,:nula-teGI should also be (riven,

Obtaining Student, Statio(t'
and Command Support

To conduct an eft tive training program,
training personnel must, ctilely seeK and se cure
the support of student, station, and command
personnel. Without theij support, little can be
accomplished.

Since new developrriefits are Constantly being
made in the manufactilfe of training devices,
the officers in charge Of We training program
at a station or in a sql)acIron inay not be fully
aware of the capabilities of operational flight
trainers. As a training 'Prograni is being plan-
ned, it is often helpful to provide familia7, iza-
tion in the equipme tt t0 key personnel. These
people should be snc 4rin Ole riattire of the training
that can be given, and sifotilcl be consulted as
the syllabus is set up so that the greatest
possible coordination between training on he
ground and training in itie air will be achieved.
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ELECTRONIC TEST EQUIPMENT

A Tradevman must be able to t.2st, adjust,
and repair equipments containing electronic cir-
cuits such as power supplies, voltage and power
amplifiers, phase detectors, amplitude r...c,d-
ulators, and servomechanisms. He must
capable of testing these circuits for continuity
shorts, and grounds; and measuring electrical
quantities such as voltage, current, power,
frequency, and phase angles. This chapter dis-
cusses the application of electronic test equip-
ment as well as some of the equipment circuits.

Many of the purpose electronic test
instruments are described in detail in ti Rate
Training Manuals Basic Electricity, Ti .rPers
10086-B, Basic Electronics, NavPers 37-B,
and Tradevman 3 & 2, NavPers 10376 row-
ever, this chapter provides information on the
selection of proper test instruments and their
operating limitations.

MEASURING INSTRUMENTS

Maintenance shops are equipped with various
types of meters. They range in complexity from
a simple plug-in ammeter to an electronic volt-
ohm ammeter. The repairman must exer,:ise
judgement in the selection of the proper test
instrument to insure the desired results. He
must not only base his selection on the type of
meter and its operating ranges, but must also
consider the effect the meter will have on the
circuit being tested.

MULTIMETER AN/PSM-4C

The Multimeter AN/PSM-4C (fig. 4-1) is
desined to permit the technician to make
measurements of voltage, resistance, and cur-
rent with a completely self-contained portable
instrument. It can measure either a-c or d-c
voltage, d-c resistance, or direct current in a

wide range of values. This capability covers
the basic requirements for a portable tester of
this type. All leads and accessories are stored
in a compartment built into the cover, which
remains with the instrument at al' -.imes. The
cover forms a watertight seal when clamped
over the face of the meter. While the instrument
is in use, the cover clamps over the back of the
meter keeping the accessory compartment con-
venient to the operator. Batteries used with the
meter are: one BA-30 (1.5 volts) and one BA-
261/U (22.5 volts.)

In the accessory compartment there is a
pair of standard test leads (one red and one black)
which are used for most applications of the in-
strument. These leads have elbow probes on one
end to cone --t the lead into the circui,` jacks
on the instrument. They have probe tips on the
other end, which have threaded shoulders to
accept the alligator clips whIch are screwed
on. These parts are used to make all measure-
ments, except 1-c vGltage over 1,000 volts.

For measuring d-c voltages over 1,000 volts,
a special high voltage probe is provided, and is
used in conjunction with the standard black lead.
One end of the lead has a threaded tip which
screws on a post in the face of thf meter (labeled
5,000 VDC MULTIPLIER). The other end of the
lead has a high voltage multiplier assembly made
of red plastic with a clear plastic ?nd and termi-
nates in a crocodile clip at the end of a short
piece of flexible wire. The clear plastic end al-
lows the operator to observe the glow of a neon
lamp when there is high voltage present. This is
a warning to the operate that there is high volt-
age present at the clip and that he should not
touch it. The neon lamp is in series with a 100-
megohm resistor within the housing. When a high
voltage is being measured, the current passes
through the lamp making it glow, through the
resistor, and through the armature of the meter.

There are three controls on the face of the
meter. One is a 10-positon rotary-switch in tl'e
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TD.396
1. High voltage probe. 8. 5,000 VDC
2. Alligator clips. 9. +1,000 VDC (red lead).
3. Telephone plug. 10. 1,000 VAC (red lead).
4. Standard test lead (red). 11. Zero ohms.
5. Standard test lead (black). 12. +10 amps (red lead).
6. Function switch. 13. + Volts/MA/ohms (red lead).
7. Current and voltage range sPloctor. 14. Common (black lead).

Figure 4-1. Multimeter AN/PSM-4C.
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low r left-hand corner which is used as a function
switch. Five of the positions on this switch are
used to set up different resistance scales. Two
of the positions are for selection of d-c vo'eage
measurement (direct and reverse). The normal
position of the switch is in the DIREC "I' position.
If a negative voltage is to be measured, the switch
is moved to the REVERSF position. (NOTE:
Never switch leads to read a reverse or negative
voltage.) One positicn of the switch is marked
ACV; in this position the meter may be used to
read a-c voltage. A rectifier in the instrument
changes the a-c voltage to an equivalent d-c value
which ie applied to the meter. One position is
marked OUTPUT, in this position the a-c portion
of mixed a-c and d-c voltage may be read. The
last position of the switch is used when measuring
direct current and is marked DC with three
ranges (jeti, MA, AMPS) indicated to the right of
the letters DC. In the lower right-hand corner is
an eight-position switch used to Fe,:ect current
and voltage ranges.

Near the center of the meter is a control
marked ZERO OHMS. This Control, which is a
continuously variable adjustment, is used to
zero the meter thus compensating for battery
aging in the ohmmeter circuits. This control is
adjusted until the meter indicates full-scale de-
flection (indicating zero ohms) when the function
switch is set at one of the resistance range posi-
tions anti the meter probes are shorted together.
To pre. lit erroneous readings when switching to
a different position, a check of the meter zero
indication is always necessary.

The Multimeter AN PSM-4C is designed to
make the following electrical measurements:

1. Measure direct current up to 10 amperes.
2. Measure resistances up to 300 megohms.
3. Measure d-c voltages up to 5,000 volts.
4. Measure a-c voltages up to 1,000 volts.
5. Measure output voltages up to 500 volts.
Input impedance for measuring d-c voltages

is 20,000 ohms-per volt and is accurate to within
3 percent of full-scale (4 percent for the 5,000
VDC scale). When measuring a-c voltages, the
input impedance is 1,000 ohms-per volt and is
accurate to within 5 percent of full scale.

Under normal conditions, no routine service
inspection is necessary beyond visual examina-
tion at established inspection periods. If the in-
strument is to be stored for periods of 6 months
or longer, the batteries must be oemoved to pre-
vent corrosion. The periodic inspection should
include removal of the battery case cover to
facilitate inspection of battery connections. If

,

the instrument is used under extreme tenip.--r..i-
ture conditions, a visual in r tion :f all 3-arts
should be made at least once e month.
odic maintenance is required except for inspec-
tion, test, and replacement of batteries.
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MILLIOHT.1METER AN USM-21 A

The Navy does not normally supply its
maintenance facilities with an instrument con-
sisting solely of an ohmmeter. The ohmmeter
is normally incorporated with the voltmeter to
form a multimeter. The AN/USM-2IA is the
exception to this rule and available for special
applications.

This ohmmeter is a low range ohmmeter
capable of measuring resistances in the range
of 10 milliohrus or less. Most ohmmeters read
zero at such a low value. Several troubleshooting
problems can be solved easily with such an in-
strument. One of the rrioq common and trouble-
some problems is to find the exact location of
a short circuit in a power distribution circuit
involving many parallel paths.

In using a milliohmmeter, sever al problems
are encountered. These problems include stray
circuit resistances such as contact resistance,
test lead resistance, and switching resistance.
In using the conventional low range ohmmeters,
the primary limitation is the cont ict resistance
at the test probes.

The AN/USM-21A was designed principally
to overcome the contact resistanc a problem. A
measured current is passed through the test
circuit by ineans of a heavy set of clips. Using
an auxiliary set of test leads which carry very
little current, the resulting voltage drop across
the test circuit is measured by a sensitive mil-
livoltmeter which senses this voltage.

ELECTRONIC METERS

Electronic meters are used primarily for
the same purposes as the nonelectronic meters.
Some characteristics of their operation, how-
ever, give them definite advantages. In the
electronic multimeter, the current and resis-
tance measuring circuits function in a manner
identical to the corresponding nonelectronic
measuring instruments. The measurement of
voltage, however, involves the use of an am-
plifier which in turn requires the meter be
calibrated prior to use
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Prcper calibration and use of the instrument s
vary slightly according to model. Details are
ihr ied in the Operation Instruction Manual
for y .ch model.

Ti w ordinary voltmeter has several ais-
advantages that make it practically useless
for measuring voltages in high impedence cir-
cuits. For example, suppose that the plate
voltage of a pentode amplifier is tobe measured.
(See fig. 4-2.) When the meter is connected
between the plate and cathode of the electron
tube, the meter resistance Rm is placed in
parallel with the effective plate resistance Reff,
thereby lowering the effective plate resistance.

The effective plate resistance is in series
with the plate load resistor RL, and this series
circuit appears across the supply voltage, Ebb,
as a voltage divider. Since the overall resistance
is lowered, current through RL will increase,
the voltage across RL will also increase, and
the voltage across Reff will i'ecrease. The
result is an incorrect indication of plate volt-
age, and is called loading effect.

AT. 93
Figure 4-2. Loading effect created

by ,.(sistance.

Calculation of Loading Effect

Before the voltmeter is connected, the plate
current is determined by the effective resis-
tance of the plate circuit, the plate load re-
sistor, and the plate voltage. If the tube has
an effective resistance of 100,000 ohms, a
plate load resistance of 100,000 ohms, and
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the plate power supply is constant at 200 volts.
. 200then the plate current -.5 or 0.001200.

v
00011.*

ampere. The plate voltage (plate to cathode)
is 7.001 x 100.000. or 100 volts.

Assume that the voltmeter used to measure
the plate voltage of the tube has a sensi--,1 -:t7.-
of 1.000 ohms per vol-_ and the selected meter
range is from U to 250 volts. The meter will
the- have a resistance of 250.000 ohms. This
resistance in parallel with the tube resistance
of 100.000 ohms produces an effective resis-
tance of 71,400 ohms in series with the plate
load resistor. The total resistance across the
B supply is therefore 171.400 ohms instead of
the 200.000 ohms before the meter was applied.
and the current through the load resistor is

21`0 v . or 0.00117 ampere. Across the plate171,4001/
load resistor the voltage drop is 0.0011? x
100.000. or 117 volts, and the plate-to-cathode
voltage on the tube is 20(j, - 117, or 83 volts
when the meter is connected, thus causing an
error of 17 volts. The lower the sensitivity of
the meter, the greater the error will be: in
the example. the error of 17 volts when the
reading should be '00 volts is a 17 percent
error.

A meter having a sensitivity of 20,000 ohms
per volt and a 250-volt maximum scale reading
would introduce an efror of about 1 percent.
However, in circuits where very high impedances
are encountered, such as in grid circuits of
electron tubes, even a meter of 20,000 ohms per
volt sensitivity would impose too much of a load
on the circuit.

VTVM Advantages

Another limitation of the alternating current,
rectifier type voltmeter is the shunting effect
at high frequencies of the relatively large capac-
itance of the meter's rectifier. This shunting
effect may be .,:,Iminated by replacing the usual
metallic oxide rectifier with a diode electron
tube; the output of the rectifier is applied to the
grid of an amplifier. The plate circuit of the
amplifier contains the d-c meter. Such a device
is called an electron tube voltmeter or a vacuum
tube voltmeter, usually abbreviated VTVM. Vol-
tages at frequencies up to 500 megahertz and
sometimes even higher, can be measured accu-
rately with this type of meter. The frequency
limitation is determined by the model of VTVM.
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The input impedance of a VTVM is large, and
therefore the current drawn from the circuit
whose voltage is being measured is small and in
most cases negligible. The main reason for using
a vacuum tube voltmeter is to overcome the load-
ing effect by taking advantage of the VTVM's ex-
tremely hig. input impedance. A VTVM that is
used extensively for electronics maintenance
is the TS-505 multimeter, which was discussed
in the TRADEVMAN 3 and 2, NavPers 10376-C.

Phase Angle Voltmeters

The overall accuracy of many electronic
equipments is determined by measuring phase
angles in computing transformers, computing
amplifiers, and resolver systems. In the past,
one of the most common methods used for meas-
uring phase shift or phase angles between sig-
nals was observing patterns on an oscilloscope.
With this method, it was hard to determine small
angles, and difficult to translate various points
into angles and sines of angles. The most limiting
'actor in using oscilloscope patterns developed
when one of the signals contained harmonic dis-
ortion or noise.

In any complex waveform containing a funda-
mental frequency and harmonics, measuring
phase shifts presents problems. In most appli-
cations, interest lies in the phase relationship
of the fundamental frequency, regardless of the
phase relationship of any harmonics which may
be present. One of the requirements of a phase
measuring device is to measure the phase dif-
ference between two discrete frequencies, re-
gardless of the phase and amplitude of other
components of the waveform.

The basic block diagram of a phase angle
voltmeter is shown in figure 4-3. There are
two inputsthe signal and the reference. Both
channels contain filters which pass only the
fundamental frequency. All other frequencies
are highly attenuated. Each channel has a vari-
able amplitude control and amplifiers to increase
the variety of signals that can be checked.,

A calibrated phase shifter is inserted into
one channel; that channel signal can be phase
shifted to correspond to the other channel. This
is detected in the phase dectector and observed
on the meter.

The calibrated phase shifter is made up of
a switch (whose position corresponds to the 0°,
90°, 180°, and 270° phase shift) and a potenti-
ometer (whose dial is calibrated from 0° to
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Figure 4-3. Phase angle ,'oltmeter,

block diagram.

90°). The total phase shift is made up of the
sum of the two readings.

The pnase detector is a balanced diode bridge
type demodulator. Its output is proportional to
the signal frequency amplitude times the cosine
of the angle of phase difference between the signal
input and the reference input.

If the reference input is phase shifted until
it is in phase or 180°out of phase with the signal
input, the output from the phase detector is pro-
portional to the signal input amplitude (the cosine
of the angle is unity). If the reference input is
phase shifted until it is 90° or 270° from the
signal input, the phase detector output is zero
(the cosine of the angle is zero).

The point at which the two signals are in
phase or 180° out of phase is the point of max-
imum deflection on the meter. The difference
between the in phase and the 180° out of phase
points is in the direction in which the needle
swingsnot the distance it swings. As the point
of maximum deflection is approached, the rate
of change of the meter reading decreases be-
cause the cosine has a small rate of change
near 0°. This makes it difficult to read the
exact point of maximum deflection.

Because the cosine has a maximum rate of
change as it approaches 90° (and thus gives a
better indication on the meter), most commer-
cial voltmeters are set to determine point
at which the signals are 90°out of phase"quad-
rature." When the voltmeter is set for this point,
there must be some way of converting the phase
shifter reading so that it shows the correct
amount of phase shift rather than 90° more or
less than the actual amount. Some confusion
exists in this area because different manufac-
turers have different methods of determining
the signal quadrant. Manufacturers also differ
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on whether the final reading is a leading or a
lagging phase shift. This means the technician
must be familiar with as many types of phase
angle voltmeters as the Navy has in the field.
He cannot assume that the method he uses to
determine phase angle on one type of meter can
be used on another; nor can he assume that, be-
cause one meter gives him a leading angle be-
tween signal and reference waveforms, another
manufacturer's meter also gives leading phase
shift.

Differential Voltmeter

The differential voltmeter is a reliable pre-
cision item of test equipmentt. Its general func-
tion is to compare an unknown voltage with an
internal reference voltage, and to indicate the
difference in their values. The differential volt-
meter in most common use in Navy applications
is the 803D/AD (fig. 4-4).

The 803D/AD is usable as an electronic volt-
meter, as a precision potentiometer, and as a

et)
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AT 96
Figure 4-4. Differential Voltmeter,

Model 803D/AD
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megohmmeter. It can also be used to measure
the excursions of a voltage about a reference
value. Ease of operation, inherent protection
from any accidental overload, and high reliabilty
of readings are additional advantages of the in-
strument. It is accurate enough for precision
work in calibration laboratories, yet rugged
enough for general shop use

The heart of the unit is a precision 500-volt
d-c reference power supply. This 500 volts can
be precisely divided into increments as small as
10 microvolts by means of 5 voltage dials. Un-
known a-c or d-c voltages are matched against
the precise internal voltage until no deflection
occurs on the panel meter The unknown voltage
is then simply read from the voltage dials. In
the highest null sensitivity range, a potential
difference between unknown and reference volt-
age as small as 0.01 volts causes full scale
meter deflection.

At null, the differential voltmeter presents
an "infinite" input impedance to the voltage
under measurement, almost completely elim-
inating circuit loading.

A functional schematic diagram of the dif-
ferential voltmeter is shown in figure 4-5. The
principal circuit divisions are as follows:

1. A 500--volt d-c reference power supply.
2. Precision voltage divider network.
3. VTVM
4. Chopper-amplifier
5. Converter and converter power supply.

The system circuitry is designed with two
separate common returns. One of these, the
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return for the converter power supply and ref-
erence power supply, provides a safety factor
for personnel and a capability for measuring
a potential difference between two voltages. The
other, which is the common return of the VTVM
power supply; is connected to the known ref-
erence voltage output from the precision voltage
divider network. This arrangement provides a
constant d-c voltage of + 108 volts across the
differential amplifier regardless of the d-c
potential applied to the grid.

D-C REFERENCE i3OWER SUPPLY.A full
wave rectifier with its associated filter network
supplies a d-c voltage of approximately 1,000
volts to a conventional electron controlled volt-
age regulator. The regulated output is maintained
at 500 volts ± 0.01 percent.

In the 500 V DC position, the RANGE switch
(S2E) passes this 500 volts directly to the pre-
cision voltage divider. In the 50 V DC, 5V DC,
and 0.5 V DC positions, range resistors S2F
divide the reference voltage to 50, 5, and 0.5
volts d.c., respectively. In all a-c positions
of the RANGE switch, only 5 volts of the ref-
erezit.c supply is used, due to the fact that the
maximum output of the a-c to d-c converter
is 5 volts.

PRECISION VOLTAGE DIVIDER.Each of
the four precision voltages available from the
reference supply must be made adjustable
through a precision divider string so that un-
known voltages may be nulled or matched ex-
actly. The five decade resistor strings (fig.
4-6) accomplish this function.

Note that each string, with the exception of
the first, parallels two resistors of the string
that precedes it. Between the two wipers of S4,
there is a total resistance of 40K and a total
voltage of 100 volts d.c. with the RANGE switch
in the 500 V DC position. Across the wipers
of S5, S6, and S7, there are 10, 1, and 0.1 volts
d.c., respectively. Switch S8 selects increments
of 0.01 volt d.c. from the last decade. These
voltages are reduced by a factor of 10 for each
successively lower voltage range.

An resistors of each decade are matched
and all decades are matched for each instru-
ment,, providing an overall divider accuracy of
0.005 percent.

With the NULL switch in any null range,
the output of the precision voltage divider ap-
pears at the grid of one-half of the VTVM dif-
ferential amplifier. A one two-hundredths am-
pere (5 milliampere) fuse protects this output.

,n-_ 7:

AT. 98
Figure 4-6.Precision voltage divider

VACUUM TUBE VOLTMETER.When op-
erating in the differential mode, output voltage
from the precision voltage divider appears on
the grid of V4B, one-half of the differential am-
plifier. (See fig. 4-7.) The unknown voltage ap-
pears on the grid of V4A, the other half of the
differential amplifier. Any difference between
these potentials is indicated by the meter
coupled between the cathodes of V4A and V4B.
When the output voltage exactly matches the
unknown, the meter reads zero and no cur-
rent is drawn from the source being measured,
because the same potential exists on both sides
of the input resistances.

When used as a conventional VTVM, the grid
of V4B is connected to the 0-volt bus, or nega-
tive binding post. With the range switch in the
0.5 V DC position, the unknown voltage appears
directly on the grid of V4A and the meter indi-
cates the approximate value of the unknown.
Input divider resistors mAntain the 0 to 0.5
grid voltage range for all instrument voltage
ranges. The input resistance of the instrument
in the VTVM position is 10 megohms.

CONVERTER.All a-c measurements are
made by first converting the a-c input to a d-c
voltage. The converter provides a maximum
d-c output of 5 volts for a maximum a-c input
of 5 volts rms. In the 5 V AC position, range
switch sections of S2A and S2B couple the
converter amplifier input directly to the binding
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Figure 4-7. Differential amplifier.

post. In the 50 V AC and 500 V AC positions,
input attenuators reduce the unknown a.c. to
provide a maximum of 5 volts a-c input to the
first converter amplifier..

The overall frequency response of the con-
verter is essentially flat from 30 Hz to 10 kHz.

POWER MEASUREMENTS

It is often necessary to check the power
consumption and the input and output signal
power levels of electronic equipment. The de-
termination of d-c power is comparatively sim-
ple; the unit of power (the watt) is the product
of the potential in volts and the current in am-
peres. Therefore, a few basic circuit measure-
ments may be taken and the power computed by
means of Ohm's law.

To make accurate a-c power measurements,
the phase angle of the voltage and current must
be considered. The measurement of a-c power
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is further complicated by the frequency limita-
tions of various power meters. If there is no
phase difference, a-c power may be computed
in the same manner as d-c power, by determin-
ing the average value of the product of the volt-
age and current.

Electric power at a line frequency of approxi-
mately SO Hz may be measured directly by a
dynamometer type wattmeter. This type of
meter (discussed in Basic Electricity) indicates
the actual power; and therefore, the phaseangle
of the voltage and current does not have to be
determined. Normally, the exact power con-
sumption of equipment is not necessary for
maintenance, and a current measurement is
sufficient to decide whether the power consump-
tion is within reason.

In the audiofrequency range, power levels
have to be determined in the course of routine
checks and during corrective wiaintenance pro-
cedures. When working with audiofrequency
amplifiers, it is ordinarily easier and more
convenient to measure voltage, current, and im-
pedance and then compute the power than it is
to measure power directly.

Power measurements for audiofrequency
circuits are usually indicated in terms of de-
cibels (db), decibels referenced to 1 milliwatt
(dbm), or volume units (vu). The power gain of
an amplifier can be expressed in db. The power
level of a sinusoidal signal compared to a 1 -mil-
liwatt reference is indicated tin dbm. The power
level of a complex signal, such as voice, music,
or, multiplexed information, compared to a ref-
erence level of 1 milliwatt is indicated in vu.

Many a-c voltmeters have scales calibrated
in decibels or volume units. Such meters are
useful for making measurements where direct
indication in decibels is desired. However, it
must be remembered that these are voltmeters,
and that power measurements are not meaning-
ful unless the circuit impedance is known. (The
topic of decibels is discussed in some detail in
Basic Electronics.)

At radiofrequencies below the UHF range,
power is usually determined by voltage, current,
and impedance measurements. One common
method, used to determine the output power of
RF oscillators and radio transmitters, consists
of connecting a known resistance to the equip-
ment output terminals, measuring the current
flow through the resistance, and then calculating
the power as the product of I2R. Since the power
is proportional to the current squared, the meter
scale can be calibrated to indicate power units
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directly. A thermocouple ammeter is usually
used for measurement of RF current. The re-
sistor used to replace the normal load is usually
specially designed to have low reactance, and
has the ability to dissipate the required amount
of power. Such resistors are commonly called
"dummy loads" or "dummy antennas,"

In the UHF and SHF portion of the radiofre-
quency spectrum, it is usually difficult to ac-
curately measure the voltage, current, and
impedance. These basic measurements may
change greatly at slightly different points in a
circuit, and are appreciably affected by .small
changes in the placement of parts in the vicinity
of,,the tuned circuits. To measure the output of
microwave radio or radar transmitters, test
instruments which convert RF power to another
form of energy such as light or heat, can be
used to indirectly measure the power. Amethod
which measures the heating effect of a resistor
load on a stream of passing air can be used.
Accurate measurement of large magnitude power
can be achieved by measuring the temperature
change of a water load. The most common type
of power meter for use in this frequency rage
employs a bolometer. The bolometer is aloading
device that undergoes changes of resistance as
changes in the power dissipation occur. Re-
sistance is measured before and after RF power
is applied, and power can be determined by the
change in resistance.

Field Intensity and Noise
The magnitude of the electric field of a radio

wave at a given point is known as the "field in-
tensity" or "field strength" of that wave, and is
usually measured in terms of millivolts or mic-
rovolts per meter. The field strength of a radio
wave is determined by measuring the RF volt-
age induced in a receiving antenna. The unit of
field strength is the volt per meter; but since
the actual values of induced voltage are quite
small, the microvolt per meter is a more con-
venient in practical applications.

Several types of test equipment are available
for the measurement of field strength and noise.
They are known as "radio test sets," "field
strength meters," and "radio noise meters."
These instruments can be used to indicate either
the relative or the absolute magnitude of the
field intensity of the energy radiated by a trans-
mitter antenna. The equipment necessary for a
specific test is determined by the frequency of
the signal to be measured and the accuracy re-
quired. Field strength and noise measurements

are required to determine antenna efficiency,
directivity characteristics, and signal coverage.
This information is valuable for selecting an-
tenna sites and for detecting spurious harmonic
radiation. Interference, either radiated or con-
ducted, can be detected and localed by the use
of radio test sets.

The measurement of relative field strength
can be made with rather simple test equipment;
sometimes a grid-dip meter will suffice. Other
test equipment circuits utilize a pickup antenna
and a diode (or crystal) detector in connection
with a microammeter. In circuits using this
combination, the meter reading indicates the
relative strength of the field acting on the pick-
up antenna, and is not directly proportional to
the field intensity because of the nonlinearity
of the detector.

More elaborate test equipment, for theinea-
surement of absolute field intensity, compares
the voltage induced in a pickup antenna with a
voltage generated by a self-contained calibrated
oscillator. The antenna is connected to a sensi-
tive receiver, which usually incorporates two
calibrated attenuators, one between the antenna
and mixer stage, and the other in the first IF
amplifier stage. A meter in the test equipment
measures the diode current in the second de-
tector and indicates the field intensity, usually
in terms of microvolts per meter,

In (A) of figure 4-8, a schematic of a simple
type of crystal detector field strength meter is
shown. The crystal detector is mounted in the
center of a pickup antenna, whose length ideally
is one-half wave at the frequency of the received
signal. The crystal is coupled to a 0-1 milli-
ammeter through radiofrequency chnkc: coils.
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The induced signal is rectified by the crystal,
and the resulting current is indicated on the
milliammeter. This type of meter is used at
distances of four or five wavezngths from the
transmitting antenna and for low power trans-
mitter measurements.

In (E) of figure 4-8, a schematic of a con-
siderabl v more sensitive field strength meter
is shown. Tube V1 is an RF amplifier, the out-
put of which is impedance coupled to the diode
section of V2, a detector-amplifier. The rec-
tified signal voltage is developed across R1,
one end 3f which is attached to the filament-
cathode of the amplifier tube. The voltage
developed across R1 controlS the plate current
of V2 which is read on the milliammeter in the
plate lead. The amount of change in the plate
current is an indication of the strength of the
signal induced in the pickup antenna of the
field strength meter.

Tube V2 is a variable mu pentode. In this
type of amplifier, large signal voltages are
amplified by a relatively small amount, and
small signal voltages receive much greater
amplification. The ec-ib curve of such a tube
is essentially a logarithmic curve. As a re-
sult of this fact, the meter in vacuum tube
field strength circuits of this type can be cali-
brated directly in decibels, a logarithmic unit
of power or voltage level.

When using field strength meters, errors
and erractic readings can be caused by the
presence of objects or persons near eilher
the radiating source or the test meter, resul,:ing
in shadows and reflections in the radiated field.

The antenna of the test meter should always
be extended to its full length so as to keep its
effect on the tuning circuit constant.

Many types of field strength indicators are
intended for use within 25 feet of the equipment
being tested when antenna adjustments are made
to achieve maximum radiation. The distance
which results in the most satisfactory operation
of the instrument for this test varies with the
type of equipment being tested. Usually it is
desirable to select a distance for the measure-
ments which give a meter reading at about half-
scale

FREQUENCY MEASUREMENT

Frequency measurements are often an essen-
tial part of preventive and corrective mainte-
nance for electronic equipment. Rotation fre-
quencies of some mechanical devices must be
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determined. The output frequency of electric
power generators is checked when the engine is
started '3. n d during preventive maintenance rou-
tines. Equipment which operates in the audio-
frequency range must be adjusted to operate at
the correct frequencies. Radio transmitters
must be accurately tuned tc th,2 assigned fre-
quencies to provide reliable communications and
avoid interfering with radio circuits operating on
other frequencies. Radar sets must be properly
tuned to obtain satisfactory performance.

The rotation frequency of rotating machinery
such as radar antennas, servomotors. and other
types of electric motors can be measured by the
use of a stroboscope. Stroboscopic methods com-
pare the rate of one mechanical rotation or
vibration with another or with the frequency of
a fluctuating source of illumination. Tachome-
ters can be used to measure the rotation fre-
quency of armatures in electric motors, dynamo-
tors, and engine-driven generators.

The electrical output frequency of a-c power
generators can be measured directly by vibrat-
ing reed, turned circuit, or crossed-coil iron -
vaue type meters. The vibrating reed device is
the simplest type of frequency meter, and has
the advantage of being rugged enough to be moun-
ted on generator control panels. It is also used
to check the line voltage in the shop to insure
that the proper frequency is supplied to the
equipment and/or test sets.

Frequency Meters

"Frequency meter" is a term generally ap-
plied to denote an item of test equipment which
is used to indicate the frequency of an external
signal. Although some models of frequency
meters generate signals having a basic fre-
quency, they should not be confused with that
class of test equipment known as signal gene-
rators. (Signal generators are discussed later in
this chapter.) The signal generator develops a
frequency used to operate an external circuit;
the frequency meter measures the frequency
of a signal developed in an external circuit.

As mentioned previously, some frequency
meters generate a signal frequency; others do
not. The group in which no frequency is generated
internally in properly called a "wavemeter."
Wavemeters are of two basic typesreaction and
absorption. Those frequency meters which do
generate an internal frequency may use either
electronic or mechanical oscillation as the
frequency generator.
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Measurement Methods

Frequency measurements in the audiofre-
quency range can be made by the comparison
method or by a direct-reading frequency meter.
Frequency comparison can be made by the use
of a calibrated audiofrequency signal generator
in conjunction with either an oscilloscope or a
modulator and a zero-beat indicator device.
Direct-reading frequency measurements can be
made by instruments using series frequency-
selective electrical networks, bridge test sets
having null indicators, or counting type frequency
meters.

Frequency measurements for radio equip-
ment are made during tuning, preventive main-
tenance, and corrective maintenance proce-
dures. The type of test equipment selected
depends on the frequency to be measured and
the required accuracy. Signal frequencies of
radio transmitters which operate in the low
frequency to the VHF range are normally meas-
ured by absorption type wavemeters, reaction
type wavemeters, heterodyne type frequency
meters, or calibrated radio receivers. Where
accuracy is not of prime importance, rapid
frequency checks may be made by the absorption
type wavemeter. Since the wavemeter is rela-
tively insensitive, it is very useful in deter-
mining the fundamental frequency in a circuit
generating multiple harmonics. Calibration of
test equipment to measure signals in this fre-
quency range can be checked by comparison
with standard frequency signals broadcast by
the National Bureau of Standards.

Heterodyne Type Meters

Heterodyne type frequency meters are avail-
able in several varieties. Although they all func-
tion in the same general manner, some differ-
ences exist in the manner of accomplishing their
purpose.

Test instruments of this class generate a sig-
nal within the test set. This signal is mixed with
a signal from the equipment under test to obtain
a beat frequency. The frequency of one signal
is then changed to obtain a zero beat. (The beat
frequency is the difference frequency which re-
sults from heterodyning two signals. A zero
beat is obtained when heterodyning two signals
of the same frequency.) The frequency of the
unit under test may be determined by reading
the frequency indicator of the test set.

A heterodyne type frequency meter usually
consists of a heterodyne oscillator, an RF har-
monic amplifier, a crystal-controlled oscillator,
a mixer or detector, a modulator, an AF output
amplifier, and a means for indicating frequency.
(See fig. 4-9.) Most models are furnished with
a set of calibration charts giving the dial read-
ings for the frequencies listed, together with
a table of. the crystal harmonics; thus, a com-
plete and accurate frequency coverage over
the designed range is provided. Some models
indicate the frequency directly on dials.

The crystal-controlled oscillator operates
at a fixed frequency, but is also capable of
emitting various harmonic frequencies of the
crystal for use as check frequencies. These
checkpoints are then used for adjusting the
heterodyne oscillator, thus insuring more ac-
curate operation. Provisions are usually made
within the crystal-controlled oscillator for pre-
cise adjustment to its assigned fundamental fre-
quency.

The TS-186D/UP test instrument is a gen-
eral purpose, crystal-controlled. heterodyne
type of frequency meter used to measure the
frequency of transmitters, oscillators, or sig-
nal generators. It provides both visual and aural
indications of signal frequency by means of a
beat indicating meter, headphones, and a video
output jack for observation on an oscilloscope,
as desired. A vernier tuning dial and an asso-
ciated calibration chart are used in makingfre-
quency measurement determinations. The in-
strument is usable for either field or depot
level maintenance testing.

The RF input is rr.uted through waveguide
and coaxial cable to a detector mixer, where

AT. 102
Figure 4-9. Crystal-calibrated heterodyne

frequency meter, block diagram.
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it is mixed with the output of a heterodyne os-
cillator. From these inputs, the difference sig-
nal is then routed through an audio amplifier.
A crystal oscillator, when substituted for the
input signal, is used to check the frequency
calibration of the heterodyne oscillator. This
checking is done at specified checkpoints near
the frequency at which the frequency measure-
ment is to be made.

A d-c milliammeter is included for the fol-
lowing functions:

1. Help to indicate a zero beat.
2. Measure the grid current of the crystal

oscillator when used.
3, Measure the cathode current of the de-

tector mixer.
4. Measure the cathode current of the het-

erodyne oscillator.
5. Measure the cathode current of the var-

ious indicators.

A selector switch determines which value
is to be measured. The indicator circuit causes
a dip in meter reading near the zero-beat in-
dication. The meter, however, does not respond
to frequencies less than 100 Hz; therefore, a
pair of headphones is used to provide more
accurate indications of zero beat. The video
output is obtained through a jack in the output
of the detector mixer circuit.

The instrument is usable for CW, MCW, or
pulsed signals in the frequency range of 100 to
10,000MHz, with signal input magnitudes of 500
g to 1V. The bandpass of the audio amplifier
is 100 Hz to 100 kHz, audio output impedance
is 600 ohms. For airborne use, the equipment
is usable up to altitudes of 10,000 feet without
requiring additional pressurization.

Wavemeters

Wavemeters are calibrated resonant cir-
cuits used to measure frequency. Although the
accuracy of wavemeters is not as high as that
of heterodyne frequency meters, they have the
advantage of being comparatively simple and
can be easily carried about.

Any type of resonant circuit may be used in
wavemeter applications. The exact kind of cir-
cuit employed depends on the frequency range
for which the meter is intended. Resonant cir-
cuits consisting of coils and capacitors are used
for low frequency wavemeters. Butterfly cir-
cuits, adjustable transmission line sections, and

resonant cavities are used in VHF and micro-
wave instruments.

There are three basic kinds of wavemeters
the absorption, the reaction, and the transmis-
sion types.

Absorption wavemeters are composed of the
basic resonant circuit, a rectifier, and a meter
for indicating the amount of current induced into
the wavemeter. In use, this type of w.?vemeter
is loosely coupled to the circuit to be measured.
The resonant circuit of the wavemeter is then
adjusted until the current meter shows a maxi-
mum deflection. The frequency of the circuit
under test is then determined from the calibra-
ted dial of the wavemeter,

The reaction type of derives its name from
the fact that it is adjusted until a marked reac-
tion occurs in the circuit being measured. For
example, the wavemeter is loosely coupled to
the grid circuit of an oscillator, and the resonant
circuit of the meter is adjusted until it is in
resonance with the oscillator frequency.

The setting of the wavemeter dial is made
by observing the grid current meter in the os-
cillator. At resonance, the wavemeter circuit
takes energy from the oscillator, causing the
grid current to dip sharply. The frequency of
the oscillator is then determined from the cali-
brated dial of the wavemeter.

This type is commonly referred to as a
"grid-dip" meter, and is discussed in Basic
Electronics,

The transmission wavemeter is an adjust-
able coupling link. When it is inserted between
a source of radiofrequency energy and an in-
dicator, energy is transmitted to the indicator
only when the wavemeter is tuned to the fre-
quency of the sourc e. Transmission wavemeters
are widely used in measuring microwave fre-
frequencies. Units of this type are included in
echo boxes. The additional provisions for echo
boxes permit additional testing functions..

SEMICONDUCTOR TESTERS

Since semiconductors have replaced vacuum
tubes in many new equipments, the testing of
semiconductors has become increasingly vital.
Two basic types of equipment are discussed in
this section. They are the crystal diode tester
and the curve tracing tester.

MIXER CRYSTAL TEST SET

Mixer Crystal Test Set, Type 390, is used
to provide an accurate and reliable indication
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of the quality of mixe2 crystals. Its accuracy
is comparable to that of more elaborate lab-
oratory test s' tugs, but its testing versatility
is more limitea.

The quality of a mixer crystal can be de-
termined by measurement of its conversion loss
and noise temperature. The Type 390 is designed
specifically to perform these tests on crystals
intended for use at frequencies 0110,000MHz and
lower. For crystals used at frequencies above
that figure, the readings are relativecrystals
can still be selected in the order of compara-
tive quality.

Conversion loss is defined as the ratio of
the power available from the RF signal source
to the power available at the IF output of the
mixer. Noise temperature is defined as the
ratio of the IF noise power available from the
crystal to the thermal noise power available
from a resistance (equal to the RF resistance
of the crystal) at room temperature. The theory
of the mixer crystal test set is based on the
fact that the minimum conversion loss and
noise temperature can be determined from the
degree of nonlinearity of the static voltage-
current (E -I) curve of a mixer crystal.

The Type 390 measures this nonlinearity by
measuring the incremental change in crystal
current (ii) caused by an incremental change
in voltage (De) applied to the crystal in the
"forward" direction. Adjustment is made to
the variable resistor R101 with the CAL-TEST
switch in the CAL position. (See fig. 4-10.) If
the E-I curve of the crystal under test were
linear, a midscale reading would be obtained
on meter M101 when 5101 was switched to the
TEST position. If the reading actually obtained
is below midscale, the E-I curve of the crystal
is nonlinear. The amount by which the reading
falls below the midscale point is a measure of
the degree of crystal's nonlinearity. The lower
the meter reading below midscale, the more
nonlinear the E-I curve for that crystal, and
the lower, its conversion loss and noise tem-
perature.

Figure 4-10 is a schematic diagram of the
test set. The initial adjustment of voltage Vi
is made using variable resistor R101 with the
CAL-TEST switch 5101 in the CAL position.
(An incorrect adjustment of R101 may apply
excessive voltage to M101, causing damage to
the pointer. For this reason, R101 should always
be set fully clockwise before switching to the
CAL position.) (See fig. 4-11.)
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Figure 4-10. Mixer Crystal Test Set,

Type 390 schematic diagram.

Fixed resistors R102, R104, R105, and R106
determine the limits to which Vi can be adjusted.
The voltage increment (se) is established by
R103 and R107 when in the TEST position; it
has the same value for all crystals.

When a crystal is to be tested, it is placed
in crystal holder X101. The crystal should al-
ways be handled by the base; tile inserting the
crystal, any static charge should be removed
by touching the base to the grounding spring
on the hol.der. The switch is set to the CAL posi-
tion, and R101 is adjusted until the meter in-
dication coincides with the calibration scale
reading of R101. When 5101 is moved to the
TEST position, M101 indicates the quality of
the crystal. With the aid of a chart supplied
with the test set, the reading of M101 can be
converted to the actual conversion loss and
noise temperature. Block sections on the meter
scale help ease the acceptance or rejection of
crystals according to the type being tested.
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Figure 4-11. Type 390 crystal test set.

TRANSISTOR CURVE TRACER
(TEKTRONIX 575)

The Transistor Curve Tracer 575 is em-
ployed to plot or trace characteristic curves
of transistors and other semiconductordevices.
There are two different methods for plotting
the characteristic curves of a transistor. One
is to apply d-c voltages and take measurements
point by point. The other method is to use chang-
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ing voltages and display the curve onan oscillo-
scope,

The 575 displays the curves by the use of
the oscilloscope, There are several advantages
in the use. of the second method, To begin with,
it is faster and more accurate than the point-
by-point method. The point-by-point method
may allow small irregularities in the charac-
teristics to go undetected. Since heat is a major
factor in transistor operation, errors caused
by heat are reduced because the periods of ap-
plied power are shorter, Another definite ad-
vantage is that permanent records of the curves
traced out on the oscilloscope may be easily
produced at a reasonable cost by the use of
photographic equipment.

This equipment is o.lso provided with a self-
calibration test. The operator can quickly re-
assure himself of the accuracy of the test set
by the use of this built-in calibration check, an
case a displayed curve deviates from the pub-
lished nominal characteristic curve. The fol-
lowing paragraphs describe briefly how the
575 works and outlines a method for determining
dial settings for transistor s found in the fleet.

An illustration of the front panel of the
equipment is shown in figure 4-12. As can be
seen the controls are grouped into five blocks,
with a test connector panel at the base of the
test set. In addition to the block arrangement
the panel is also color coded to simplify the
operation. The collector currents and voltages
are referenced by the sections of the panel
etched in red; the sections etched in blue refer
to the base currents and voltages. An excep-
tion to this color code is when a common base
transistor configuration is being tested, at that
time the blue is in reference to the emitter.

In the description of the five functional di-
visions that follows, refer to figure 4-12 for
the item numbers listed; a functional block
diagram is also given in figure 4-13.

The collector sweep circuit supplies the
transistor under test with a collector voltage
which is the output of a full-wave rectifier
without any filtering. The 60-Hz line voltage is
supplied to the full-wave rectifier and the output
of the rectifier is 120-Hz pulses. The output
waveform varies from zero volts to some peak
value which can be controlled from the front
panel (item 2 and 4). The peak voltage can be
varied in two ranges, from 0 to 20 volts and
from 0 to 200 volts. The polarity of the sweep
voltage can be reversed in order to check both
PNP- and NPN-type transistors (item 3). A
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variable amount of resistance can be placed be-
tween the collector sweep supply and the tran-
sistor under test in order to limit the maxi-
mum amount of collector dissipation (item 1).

Base Step Generator

The step generator develops currents and
voltages which change value in stairstep fash-
ion in synchronization with the collector sweep
voltage (items 12, 16, 17, and 18). The output
of the generator can be reversed in polarity
and can be connected to either the base or the
emitter of the transistor under test (item 13).
The number of steps can be varied from 4 to
12 according to the type of display desired
(item 14).

Display Function

The display function includes the three
major functional blocks remaining; the vertical
and horizontal amplifiers, and the cathode-ray
tube. (A description of the operation of a cathode
-ray tube is given in Basic Electronics; an os-
cilloscope was discussed earlier in this chapter.)

The horizontal and vertical amplifiers of
the cathode-ray tube display can be driven by
several different inputs, depending upon what
characteristics are of interest (item 9). The
horizontal amplifier can select any four inputs
and display one of them on the horizontal axis.
The four inputs are base volts, collector volts,
base current or base-source volts, and external.
In the base volts position, the horizontal ampli-
fier is connected to the base of the transistor
under test. In the collector volts position, the
horizontal amplifier is connected to the collector
of the transistor under test. Both of these inputs
have several positions so that the scaling fac-
tor can be changed. The base-current or base -
source volts position connects the output of the
base step generator into the horizontal amplifier.
The external position connects the horizontal
amplifier to two coax connectors on the rear of
the instrument.

The vertical amplifier can also select from
four different inputs: collector MA, base volts,
base current or base-source volts, and external.
Base volts, base current or base-source volts,
and external positions are the same as eescribed
for the horizontal amplifier, but in the collector
MA position, the vertical axis will give a plot of
collector current.
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INTERPRETING THE DISPL.AY.As the
collector voltage cl-anges from zero to some -
peak value and back to zero again, the step gen-
erator output remains at some specific level
and then changes to some new level for the next
collector voltage cycle. The collector voltage
is swept at a rate of 120 Hz and the step gen-
erator changes steps or level after every cycle
(in the 240 steps per second, the step generator
changes both the zero point of the collector
sweep and at the maximum point). Figure 4-14
is a plot of collector sweep voltage and base
step generator current. It should be noted that
the collector sweep makes a complete excur-
sion, while the base is at some steady value.
As the next collector sweep starts, the base
current is changed to the next value of current
selected by the dials on the front of the instru-
ment, and again the base current will remain
steady while the collector voltage is varied.

As previously mentioned, the waveforms of
figure 4-14 can be reversed by switches on the
front panel in order to check either PNP or NPN.

Figure 4-15 is a plot of collector voltage and
collector current for given values of base cur-
rent for an NPN transistor. For this type of
transistor, it is a convention to have the lower
left-hand corner represent zero collector volt-
age and current. In this graph, it was arbitrarily
decided that each division to the right of the
lower left-hand corner of the horizontal axis
would represent a collector voltage change of
one more volt positive. This would indicate a
collector voltage swing of zero to 10 volts posi-
tive. The vertical axis is a plot of collector cur-
rent varying from zero milliamperes in the
lower left-hand corner to 10 milliamperes at
the top of the graph in 1 milliampere steps. The
different lines on the graph represent different
values of base current; in this case, each line
represents a change of 0.01 milliampere. If
this graph had been for a PNP rather than for
an NPN, the upper right-hand corner would have
represented zero collector voltage and zero
collector current. The divisions to the left
would have represented ngative collector volt-
age and the divisions downward from the top
would have indicated the amount of negative
current. This would have made the family of
curves to appear as shown in figure 4-16.

These curves are known as the static col-
lector chracteristics for a common emitter
configuration or output characteristics curve.
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Two identical test probes are supplied as
standard oscilloscope equipment. Isolation net-
works are built into the probes to reduce the
input loading effect of the oscilloscope. The
nomial scope input of 1 megohm shunted by 30
pf is changed to 10 megohms shunted by 10 pf
at the probe tip. This results in a voltage drop
of 10 to 1 in the probe.

DESCRIPTION OF CONTROLS AND CON-
NECTORS.The controls and connectors of the
oscilloscope which are normally used by the
operator Ere shown in figure 4-28 and are de-
scribed in table 4-1. The numbers in figure
4-28 relate each control to the descriptive teat
in table 4-1, and do not indicate a preferred
order of operation.

SINGLE-SWEEP OPERA TI ON,Single-
sweep operation is intended for viewing tran-
sients and other signals which cannot be viewed
using normal recurrent-sweep operation. In
single-sweep operation, the sweep generator is
disabled at the end of each sweep and must be
triggered before it can generate another hori-
zontal sweep trace. The sweep generator can
be triggered automatically with an external

Figure 4-280 Oscilloscope
AT 130

front panel.

signal or manually with the SWEEP MODE con-
trol. Detailed instructions for single-sweep
operation are given in the Maintenance Instruc-
tions Manual.

Table 4-1.Description of front panel controls and connectors
(index numbers refer to fig. 4-28).

Item

1

2

3

4

5

D, -,r!ription and Function

POWER Switch. In ON position, turns on all power to the oscilloscope; in OFF position,
removes all power from oscilloscope. The adjacent indicator lamp is illuminated when
the oscilloscope is turned on.

CALIBRATOR Switch and VOLTS-MV Connectors. A 1-kc square wave calibration signal
is provided at the VOLTS and MV connectors, with a peak-to-peak amplitude (in volts
or millivolts depending on the connector tieod) corresponding to the CALIBRATOR
switch position. With the CALIBRATOR switch set at CURRENT, a 1-kc square wave
with 5 ma peak current (with source impedance of 200K) is provided at the VOLTS
connector.

BEAM FINDER Pushbutton. Used to locate off-screen traces when the oscilloscope beam
has been driven off-screen. When this button is pressed, the beam is confined to the
screen, brightened and defocused. Then the beam can be centered on the screen by
adjusting the BC", ZIZONTAL POSITION and VERTICAL POSITION controls while holding the
BEAM FINDER pushbutton depressed. Release of the pushbutton returns the oscillo-
scope to normal functioning.

SCALE Control. Adjusts the brightness of the graticule illumination.

INTENSITY Control. Adjusts the brightness of the oscilloscope trace.
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Table 4-1.--Description of front panel controls and connectors
(index numbers refer to fig. 4-28)- -Continued.

Item

6

7

8

9

10

11

12

13

14

15

16

17

Description and Function

FOCUS Control. Adjusts the sharpness of the trace in conjunction with the ASTIGMATISM
control.

ASTIGMATISM Control. Adjusts the sharpness of the trace in conjunction with the FOCUS
control.

VERTICAL POSITION Control (black). Adjusts the vertical position of the Channel A
presentation (Channel B has an identical control).

POLARITY Switch (red). Selects the direction of beam deflection for Channel A present-
ation; in + UP position, a positive signal deflects the beam upward (Channel B has an
identical control).

SENSITIVITY Switch (black) and VERNIER Control (red). These controls select the sen-
sitivity of the CHANNEL A input circuit. Each step of the switch is calibrated in VOLTS/
Cm of vertical deflection. With the VERNIER control in the CALIBRATED position,
sensitivity exactly corresponding to the switch setting is provided. Turning the VERNIER
control counterclockwise from the CALIBRATED position reduces the he'-ht of the
displayed waveform and provides continuous adjustment of sensitivity between steps.
(Channel B has identical controls.)

AC-DC Switch. Selects capacitive (AC) or direct (DC) coupling for the vertical input
signal. Set to DC for viewing pulses longer than about .01 second or when the DC
component of the signal is desired. Set to AC to avoid beam displacement due to DC
voltage on signal (Channel B has an identical control).

INPUT Connector (type BNC). Receives the input signal to Channel A (Channel B has an
identical connector).

Vertical Presentation Selector Switch. Selects mode of CRT presentation of trace(s)
from the dual-channel preamplifier: CHANNEL A only; CHANNEL B only; A-B (dif-
ference between Channel A and Channel B); ALTERNATE (Channel A and Channel B
in sequence on alternate sweeps); CHOPPED (Channel A and Channel B on alternate
1-psec segments of each sweep).

GATE OUTPUT Connector (type BNC). Provides a +50-volt unblanking pulse during hori-
zontal sweep time of trace. Connected to ground during retrace.

HORIZONTAL POSITION Control. Adjusts the horizontal position of the presentation.

SWEEP OUTPUT Connector (type BNC). Provides a ramp. voltage (approximately -.50 to
+50 volts) which coincides with the internal horizontal sweep.

SWEEP TIME Switch (black) and VERNIER Control (red). These controls select the hori-
zontal sweep rate. The switch is calibrated in 1-2-5 steps, in MICROSECONDS/CM.
MILLISECONDS/CM, and SECONDS/CM. With the VERNIER control in the CAL
(calibrated) position, the sweep rate corresponds exactly to the switch setting. Turning
the VERNIER control counterclockwise from the CAL position slows the sweep and
provides continuous adjustment of sweep rate between steps.
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Table 4-1.Description of front panel controls and connectors
(index numbers refer to fig. 4-28)--Continued.

Item

18

19

20

21

22

23

24

25

26

27

28

Description and Function

INPUT Connector (type BNC). Accepts an external sweep triggering signal.

TRIGGER SOURCE Switch (black). Selects source of the sweep triggering signal (power
LINE, INTernal, EXTernal AC, or EXTernal DC).

SWEEP MODE Control (red). Provides a variable adjustment of the sensitivity of the
sweep circuit to the trigger signal. Allows selection of either triggered or free running
'weep by rotating the control pointer to either the left-hand (TRIGGER) or right-hand
(FREE-RUN) sector. When turned fully counterclockwise to the PRESET position,
provides greatest sensitivity and permits stable triggering with nearly all signals.

TRIGGER SLOPE Switch (red). Selects the portion of the triggering waveform which
triggers the sweep: + (positive -going slope) or -(negative-going slope).

TRIGGER LEVEL Control (black). Selects the amplitude point on the input signal wave-
form at which the sweep will be triggered (range is ± 30 volts from the center 0 position).

SWEEP UNCAL Indicator. Is illuminated when the combined settings of the SWEEP TIME
and HORIZONTAL DISPLAY switches place the sweep at an uncalibrated speed.

INPUT Connector (type BNC). Accepts an externally applied horizontal input signal.

AC-DC Switch. Selects capacitive coupling (AC) or direct coupling (DC) for the external
horizontal input signal. Set to DC for externally-driven sweep times longer than 1
millisecond or when the DC component of the signal is desired. Set to AC to avoid beam
displacement due to DC voltage on signal.

HORIZONTAL DISPLAY Switch (black) and EXTERNAL VERNIER Control (red). Within
its EXT SENSITIVITY sector, the switch selects the sensitivity of the horizontal input
cii cuit to an external signal, in VOLTS/CM of horizontal deflection. With the EXTER-
NAL VERNIER control in the CAL position, sensitivity exactly corresponding to the
switch setting is provided. Turning the EXTERNAL VERNIER control counterclockwise
from the CAL position reduces the width of the displayed waveform and provides
continuous adjustment to sensitivity between steps. Within its INTERNAL SWEEP
MAGNIFIER sector, the HORIZONTAL DISPLAY switch in the X1 position selects the
internal sweep as established by the SWEEP TIME switch. In the X2 through X100
positions, the HORIZONTAL DISPLAY switch expands the waveform presentation
horizontally by a factor corresponding to its setting, by increasing the sweep speed a
corresponding amount over that selected by the SWEEP TIME switch.

ARMING INPUT Connector (type BNC). Accepts the external signal which arms the in-
ternal sweep circuit to allow triggering of one sweep when the SWEEP OCCURENCE
switch is set to SINGLE. (The arming signal must be a pulse of +15 to+ 25 volts with
a duration of 1 to 200 microseconds.)

SWEEP ARMED Indicator. Indicates that the sweep circuit is ready to be triggered by an
external or internal pulse for a single sweep. Lamp extinguishes after sweep starts.
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Table 4-1.Description of front panel controls and connectors
(index numbers refer to fig. 4-28)--Continued.

Item

29

30

Description and Function

INTENSITY MODULATION Switch and INPUT Connector (type BNC). Selects NORMAL
mode (no intensity modulation) or EXTERNAL modulation of trace intensity. INPUT
connector is for the external intensity modulating signal; + 20 volts will provide corn-
plete blanking of a trace of normal intensity.

SWEEP OCCURRENCE. Selects either NORMAL- or SINGLE-sweep operation.

DUAL-TRACE OPERATION, --Dual -trace
operation is used to compare two different input
signals, such as the input and output signals of
an amplifier or network.

The vertical plug-in provides two types of
dual-trace operation as selected by the Vertical
Presentation Selector Switch (item 13, fig. 4-28)
ALTERNATE and CHOPPED. On ALTERNATE
operation, the output of one channel is shown on
the CRT during one sweep and the output of the
other channel during the next sweep. On
chopped operation channels are switched at a
1-MHz rate, so both signals appear in alternate
1-psec segments during each sweep.

Alternate operation is for comparing two
signals which require use of high sweep speeds.
However, for the most accurate time compari-
sons, the sweeps must be triggered by an ex-
ternal signal that is synchronized with both
vertical signals. In many cases, one of the
vertical signals can be used as the trigger
signal (by making appropriate external con-
nections). Internal triggering on the vertical
signal cannot be used because of the instability
that might be produced by the dual-channel
display switching. When signal frequency per-
mits, greater accuracy can be obtained by
comparing the two signals during a single
sweep, as made possible by the chopped oper-
ation.

Chopped operation is for comparing two
signals while using sweep speeds below about
5 psec per cm (which are low compared to the
1-MHz switching rate). This type operation per-
mits precise time comparisons because both
signals are displayed during the same sweep.
In general, external triggering is required.
If internal triggering is attempted, the 1-MHz
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switching signal may trigger the sweep and
cause an unstable presentation.

OPERATOR'S MAIN TEN ANC E.Mainte-
nance of the oscilloscope by operating person-
nel is limited to checking and adjusting vertical
sensitivity and balance, cleaning the air filter
in the cooling air inlet, and replacing fuses.
In many cases a calibration adjustment is re-
quired when replacing tubes and semiconductors
Therefore, only qualified technicians should
attempt replacement of such parts. Operating
personnel other than those qualified to make
calibration adjustments should refrain from re-
pair of this type except in an emergency.

The useful life of an oscilloscope can be
materially extended by using normal care in
handling and operating. When in use, the area
behind the cooling air inlet must be kept clear
to allow free flow of the cooling air through the
ventilating door. This oscilloscope is provided
with a thermal switch to protect from over-
heating. If the instrument goes off during use,
removal of the dual trace preamplifier plug-in
unit will allow the operator to view a neon type
indicator lamp. If the lamp is lit, the oscil-
loscope is overheated. Turn off the power and
investigate the cause of overheating.

CAUTION: This instrument contains voltages
as high as 8,600 volts, which can be fatal.
Turn the instrument off before touching any
internal part.

SYNCHROSCOPE

The synchroscope, which is widely used in
radar testing, is an adaptation of the oscillo-
scope. A trace is produced only when it is
initiated by an input trigger, as contrasted with
the continuous sawtooth sweep provided by the
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oscilloscope. Synchroscope circuits are similar
to oscilloscope circuits except for the signal
channel and the sweep channel. These circuits
are shown in block diagram form in figure 4-29.

The signal channel of a typical synchroscope
includes an input circuit, which is usually in the
form of a 72-ohm adjustable-step attenuator.
Various degrees of attenuation are available,
and the dial is calibrated to indicate how much
attenuation is present. This attenuator insures
that all signals, regardless of amplitude, pro-
duce about the same input level to the amplifier
section. Following the attenuator is an artificial
delay line, which is a low pass filter with a cut-
off frequency higher than the highest frequency
to be passed, and which has an impedance of 72
ohms. The delay line is terminated with a 72-
ohm gain control. One purpose of the delay
line is to delay presentation of the signal to be
observed until the sweep trace has been ini-
tiated by an undelayed portion of the input signal.
If the delay line were not used, the initial
portion of the waveform would not appear on
the trace, because a certain amount of time is
required for the input signal voltage to rise to
the level needed to trigger the sweep circuit.
With the delay line in use, the signal does not
reach the amplifier until one-half microsecond
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after the trace starts; as a result, the entire
pulse is seen. A secondary purpose of the delay
line is to provide, by means of reflection, a
series of accurately spaced pulses suitable for
calibration of short time intervals.

To accomplish the secondary purpose, a
switch is provided to cause a mismatch in the
termination of the delay line. When a sharp
pulse is fed into the line, a series of reflections
occurs similar to those shown in figure 4-30.
Since the time required for a pulse to travel
down the line and back is 1 microsecond, a
series of pulses occurring 1 microsecond apart
is produced. Each successive pulse is smaller
because of the losses in the delay line, but
enough pulses are visible for most high speed
calibration purposes.

The gain control feeds a wideband or video
amplifier, which is connected to the vertical
deflection plates. In addition, an external con-
nection is provided to the vertical plates.

The horizontal circuit consists of a sync
switch for either internal or external sync, a
sync amplifier with a gain control, and a start-
stop sweep generator, which will not develop a
sweep voltage until a pulse of sufficient ampli-
tude is supplied. The duration of the sweep,
or sweep speed, is made adjustable from a very

GAIN CONTROL
AND

TERMINATION

SWEEP
GENERATOR
START-STOP

MARKER

GENERATOR

DIRECT
AMP

WIDEBAND
AMPLIFIER

SWEEP
AMPLIFIER

DIRECT
INPUT

VERTICAL
PLATES

- -7
TO CONTROL GRID

OF CRT I

Figure 4-29. Typical synchroscope, block diagram
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few microseconds to about 250 microseconds.
The sweep generator is followed by a conven-
tional horizontal amplifier. Since the trace is
triggered by the input signal, the synchroscope
may be used to observe nonperiodic pulses, such
as those occurring in a radar system with an
unstable PRF generator.

In later designs, it is common to find pro-
visions for calibration of input voltages and
sweep time. Voltage calibration is made by
comparing the unknown voltage with a variable-
voltage pulse of known value, generated inter-
nally. The calibrating pulse is adjusted to be
equal in amplitude to the unknown voltage; the
value is then read from the dial that controls
the calibrating pulse. Sweep time calibration is
made with the aid of marker pulses producedby
accurately adjusted tuned circuits. The marker
pulses appear on the trace as a series of bright
dots spaced at intervals chosen by the operator.
In a typical synchroscope, marker intervals of
0.2, 1, 10, 100, and 500 microseconds may be
selected in accordance with time duration of the
pulse under test; for greater accuracy, inter-
polation may be used.

1_ 1

AL 132
Figure 4-30. Pulse reflection on

on a mismatched line.

WAVE ANALYZER

The wave analyzer is used to measure am-
plitude and frequency of the components of a
steady state complex electrical waveform.
These include the components of harmonic dis-
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tortion, intermodulation distortion, hum, and
noise.

Specific uses of the wave analyzer include
the measurements of distortion components in
AF equipments; radio receivers and trans-
mitters; oscillators, amplifiers, and vacuum
tube circuits in general; harmonic studies of
electrical power system and electrical ma-
chinery, hum measurement in a-c operated com-
munication equipment; and noise analysis. As
a sharply tuned voltmeter, it is useful in the
measurement of the transmission of character-
istics of electric wave filters and as a null de-
tector for impedance bridges. The unit may be
used as a detector for intermodulation distor-
tion measurements when a two-signal audio
generator is used as a source.

The wave analyzer discussed in thefollowing
paragraphs is a heterodyne type vacuum tube
voltmeter. The IF amplifier includes a selec-
tive filter using three quartz crystals. The
use of a heterodyne method makes it possible
to vary the frequency response while using a
fixed frequency filter.

The output of the local oscillator and the
whole of the complex waveform to be examined
are fed to a balanced modulator where their
combination produces both sum and difference
frequencies, or sidebands in the output. The
original of the complex waveform is not passed
by the modulator intermediate frequency output
transformer and the local oscillator carrier
frequency is suppressed in the output because
of the two-tube, balanced modulator employed.

The 50-kHz component of the upper sideband,
proportional to the voltage of that frequency
present in the original wave to which the main
dial is set, is selected and amplified by the inter-
mediate stages. The step attenuators provide
for measurement of a wide range of voltages.

The equipment is mounted in a shielded oak
cabinet, and all critical parts are hermetically
sealed.

A detailed discussion of wave analyzers is
beyond the scope of this training manual, but
the foregoing discussion should serve to famil-
iarize the TD with some of the basic principles
used in the design of a wave analyzer.



CHAPTER 5

PRINCIPLES OF AIR CONDITIONING

The term "air conditioning" is often erro-
neously construed to mean the cooling of a
given mass of air. When correctly defined,
it is the process of treating air so as to
control its temperature, humidity, cleanliness,
and distribution to meet the requirements of
the conditioned space. It can be stated that true
air conditioning requires mechanical ventila-
tion, addition of heat, removal of heat, control
of humidity conditions, and filtering.

The construction and operation of most
electronic equipment require controlled tem-
perature and humidity conditions. To obtain
the desired atmospheric control from air-
conditioning equipment requires space, a source
of power, and rcutine maintenance. Training
devices, because of their limited space, usually
utilize compact units. This normally increases
the maintenance requirements of the equipment.
The most widely accepted configuration for
training devices is the self-contained air-
conditioning unit; that is, complete air handling,
cooling, heating, humidifying, and dehumidify-
ing equipment are designed to fit into one
compact package.

This chapter and the following chapter are
intended to provide the TD with a general
knowledge of air conditioning and types of
air-conditioning systems used in training and
training devices. Subjects discussed include air-
conditioning requirements, theory of operation,
and maintenance. Air-conditioning equipments
will vary from trainer to trainer, but the general
theory remains the same.

REFRIGERANTS

The system which provides mechanical cool-
ing is commonly referred to as the refrigera-
tion system. The refrigeration system, whether
it is a part of an air conditioner, a refrigerator,
water cooler, or numerous commercial instal-

lations, operates on the same general prin-
ciple using a refrigerant.

Mechanical refrigeration systems use as the
primary refrigerant some liquid that has a
boiling point lower than water but, in changing
from liquid to vapor at low pressures and
temperatures, absorbs a lesser quantity of heat.
Most refrigerants commonly used today require
close-to-atmospheric pressures in the system,
and thus leaking tendencies and overwork of
compressors are reduced to a minimum.

FREON-12

Dichlorodiflouromethane is known as Freon-
12, Genetrr-i 12, or Isotron 12. In some texts,
you will it referred to as Refrigerant-12,
or R-12. In training courses it is generally
called Freon-12. It has a boiling point of minus
21.7° F, and would immediately boil if ex-
posed to ordinary room temperature and atmos-
pheric pressure. It must therefore be kept under
pressure if it is to be maintained in a liquid
state; and this pressure will vary according
to the ambient temperature. Its freezing point
(minus 247° F) is a temperature not likely
to be encountered in operating conditions.

Freon-12 has now replaced to a great ex-
tent such refrigerants as ammonia, sulfur
dioxide, or methyl chloride, which because of
their toxic and explosive character have caused
many fatalities.

The chief advantages of this refrigerant are
as follows:

1. It is odorless and tasteless in concentra-
tions of less than 20 percent by volume in air.

2. It is nontoxic; but by reducing the oxygen
content in a working space, it can cause suf-
focation.

3. It is nonexplosive and nonflammable;
although it decomposes in the presence of an
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open flame, forming irritating and toxic gases,
it will not ignite.

4. It is noncorrosive in contact with the
metals that are commonly employed in refrig-
eration units; it will, however, corrode
magnesium and aluminum alloys that contain
magnesium.

5. It is chemically stable up to at least
F; above that temperature, it decoml ses,

forming corrosive and poisonous products.
6. It acts as a solvent, loosening and re-

moving particles of dirt, scale, or oil within
the system. However, it will eat away natural
rubber gaskets; therefore, neoprene or some
other synthetic rubber must be used.

7. It mixes readily with oil, and thus sim-
plifies the lubrication of the plant by acting
as a carrier of oil to moving parts and as an
aid in returning the oil from the evaporator.
This last characteristic is important, since an
excess of oil in the evaporator will form an
insulating film between the refrigerant and the
inside surface of the evaporator.

The disadvantages of Freon-12, from an
operating standpoint are as follows:

1. It has a low latent heat; and as a result,
absorbs only about 51 Btu for every pound
of refrigerant that boils off in the evaporator
at F, when condensing temperature is 86° F.
This low latent heat necessitates the circula-
tion of a large volume of refrigerant per ton
of refrigeration.

2. .n concentrations of 20 percent or more,
Freon-12 produces a phosgene gas if exposed
to an '..)pen flame.

3. In its liquid form, Freon-12 can cause
severe frostbite (extra care must be taken to
avoid this), Siiice the refrigerant has no notice-
able odor, leaks may escape notice.

The disadvantages of the low latent heat
(51 Btu per pound of refrigerant) can be empha-
sized by comparing it with the refrigeration
ton (12,000 Btu per hour). Thus, a 1-ton unit
would have to boil off a minimum of approxi-
mately 235 pounds of refrigerant per hour
to maintain the cooling capacity of 12,000
Btu per hour.

Because of the capacity of Freon-12 to
absorb water, utmost caution is necessary to
prevent the entrance of water (or water-laden
air) into the system. Any excessive moisture
in the system can cause freezeups at the
expansion valve. This characteristic is one
that Freon -12 shares with all refrigerants
whose boiling point is below 32° F.

80

REFRIGERATION CYCLE

OPERATION

As the refrigerant flows througnthe primary
(or basic) refrigeration components, it assumes
four different and distinct states of character.
These four states of refrigerant (fig. 5-1)
are as follows:

1. Low-pressure gas (input side of the
compressor).

2. High-pressure gas (output side of the
compressor),

3. High-pressure liquid (output side of the
condenser coil and liquid receiver).

4. Low-pressure liquid (output side of the
expansion valve).

After passing through the evaporator coil,
the refrigerant returns to a low-pressure gas,
and the cycle is repeated until the unit is
shut off. The following sequence of operation
traces the flow of refrigerant through its
cycle and explains where the changes take place.

When the compressor starts, it draws refrig-
erant gas from the low-pressure (suction) side
of the refrigeration system, Mechanical action
of the compressor changes the refrigerant into
a high-pressure gas. This gas is normally
cold when it enters the compressor, but it
becomes hot during compression.

The hot high-pressure gas leaves the com-
pressor's high-pressure (discharge) side and
flows directly to the condenser coil. The heat,
produced when the gas was compressed and
which was removed from the conditioned space,
is dissipated with a finned coil by the air-
stream drawn through this coil by the condenser
fan. This cooling effect gradually changes the
high-pressure gas into a high-pressure liquid.

From the condenser coil, the refrigerant
flows to the receiver which acts as a reservoir
for storing the liquid refrigerant. After leaving
the receiver, the high-pressure liquid flows
through the thermostatic expansion valve. Here
the refrigerant is changed into a low-pressure
liquid and is metered into the evaporator
coil.

Upon entering the evaporator coil, the low-
pressure liquid changes (boils) to a low-pressure
gas. This change, from liquid to gas, produces
a cooling effect within the evaporator coil and
the coil becomes cold. A stream of air is directed
over the cold coil. The air is cooled and then
directed to the space to be cooled.
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TRADEVMAN 1 & C

After leaving the evaporator coil, the re-
:rigerant returns to the low-pressure (suction)
side of the compressor,

The foregoing cycle is repeated as long
as the compressor is operating. As can be
seen from the above, the flow of refrigerant
is from the compressor to the condenser
coil, then to the receiver, to the expansion
alve, to the evaporator coil, and back to the

com7aressor.

MAJOR COMPONENTS

Compressor
The compressor is used to remove (draw)

gas from the evaporator and increase the
pressure of the gas sufficiently for operation
of the remainder of the system. Thus, by
increasing the pressure of the gas, the tem-
perature is raised above that of the medium
(air or water) surrounding the condenser,
permitting heat to flow to the medium.

The size and the type of compressor vary
according to the installation and the require-.
ments of the air - conditioning system. Com-
pressors may be divided into three general
groupsreciprocating, rotary, and centrifugal.
A s;..-zond classification, as to type of compres-
sor, is the open, semihermetic, and full-
hermetic type. The function of the compressor
is the same in all three types, but the mecha-
nical means for accomplishing this task differs
considerably.

DOWN STROKE OF PISTON
CREATES VACUUM IN CYLINDER
PRESSURE IN SUCTION LINE
FORCES SUCTION VALVE OPEN

PRESSURE IN DISCHARGE
LINE HOLDS DISCHARGE
VALVE CLOSED

PISTON ON
DOWNSTROKE

(A)

OPEN RECIPROCATLNG TYPE.This type
of compressor is driven by an external means.
which is normally belt-driven or direct-driven
through coupling. One of the simplest ways of
achieving high gas pressures is to draw a
large quantity of gas into a cylinder through
an intake or suction valve (fig. 5-2) by means
of the partial vacuum produced by the down-
ward movement of a piston. The piston is
actuated by a crank arm or connecting rod
attached to a crankshaft, which is rotated
by the external driving force.

As the piston is moving down toward its
lowest position, the cylinder is completely
filled with low-pressure gas. As indicated in
figure 5-2 (A), the suction (intake) valve opens
when the pressure inside the cylinder is less
than the pressure in the suction line leading
to the cylinder. A common pressure at the
suction valve is about 37 psig (pounds per
square inch gage).

When the piston has reached the lowest
point of its travel, it begins to move upward
(fig. 5-2 (B)), and the intake (suction) valve
closes. The intake valve closes when the pres-
sure inside the cylinder becomes greater than
that in the suction line.

The gas that has been compressed is
delivered to the high-pressure (discharge) line
through the discharge valve, As the piston
moves upward, the valve opens when it senses
that the pressure inside the cylinder is higher
than that in the high-pressure line. A common

PRESSURE IN CYLINDER
HOLDS 'SUCTION VALVE
CLOSED

(B)

PRESSURE IN CYLINDER
RAISES DISCHARGE VALVE
GAS FLOWS INTO DISCHARGE
PIPE

PISTON ON
UPSTROKE

4r.
TD.398

Figure 5-2.Operating cycle of a reciprocating compressor.

82

rt dr,



Chapter 5PRINCIPLES OF AIR CONDITIONING

pressure at the discharge valve would be about
126 psig. The valves, therefore, serve as
one,-way traffic-flow controllers; they permit
the gas to flow in one direction only, and
only when the pressures are of the correct
amount.

The open type compressor has the advantage
of supporting large systems. Also the power
source can be any prime mover. The fact
that the compressor is driven by an external
source of power through a shaft creates operat-
ing disadvantages. Sealing around the shaft
must be maintained to prevent gas on the inside
of the compressor body from leaking outward
into the atmosphere. The exposed belt drive
or rotating couplings may prove dangerous to
operating personnel. This type of compressor
system requires considerable space for operat-
ing.

SEMIHERMETIC RECIPROCATING TYPE.
This type compressor has the compressor and
direct drive motor housed within one casing
or casting (fig. 5-3). The operation of the
compressor is the same as the open type
compressor. Both units are housed in a com-
mon enclosure which eliminates some of the
disadvantages of the open type unit. The weight
and space consumed are much less than that
required by the open type compressor.

FULL - HERMETIC RECIPROCATING
TYPE.The full-hermetic unit (fig. 5-4) is a

CONDENSER
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HIGH-PRESSURE
VALVE

COMPRESSOR
AND MOTOR

TD.399
Figure 5-3.Bolted type semihermetic com-

pressor motor assembly.

completely closed motor and compressor welded
into a pressed steel casing. This prevents any
type of field maintenance, and requires that
servicing be performed at very specialized
compressor overhaul centers, normally the
compressor manufacturer's plant. This type
compressor has all the advantages of semi-
hermetic compressors plus additional weight
saving because of the much lighter pressed
steel casing.

ROTARY.Another common type of com
pressor is the rotary type. This has some
distinct advantages as far as vibration and
moving parts are concerned. The materials
used in construction are very similar to those
of the reciprocating pump, but its operation
is different. The major difference is that the
pumping effect is produced by a rotary motion
rather than a reciprocating motion. Figure 5-5
illustrates an internal vlew of the assembly
where the motor and compressor are mounted
in the same shell.

The operation of the stationary blade com-
pressor is illustrated in figure 5-6. The shaft
rotates in a chamber so that the eccentric
or offcentered disk nabs constantly against
the outer wall of the chamber. Referring to
figure 5-6, the sequence of operation can be
followed. With the chamber filled with gas
(A), the eccentric starts to rotate, As the
eccentric roates (B), gas imprisoned ahead
of the eccentric is compressed and the void
behind the eccentric sucks low-pressure gas
into the chamber in preparation for the fol-
lowing cycle. As rotation continues ((C), (D),
and (E)), the imprisoned gas is compressed
into a smaller space, building up the pressure
and temperature, and finally forcing the gas
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Figure 5-4. Full-he rmetically sealed compres-

sor motor assembly.
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ROTOR

COMPRESSOR ---"t

4

Figure 5-5.Hermetic rotary compressor.

into the high-pressure side (or discharge side)
of the system.

Another version of the rotary type com-
pressor is the rotating blade. It differs from
the compressor described above in that one or
more pairs of blades are rotated in place
of the eccentric. As these blades rotate, they
trap low-pressure gas from the suction line
and force the gas into smaller and smaller
spaces until, at the discharge lines, the gas
leaves as a high-pressure, high-temperature
gas.

Compressor Motors

The driving mechanism or the source of
power fur compressor units is usually an
electric motor, The type and the size of the
motor vary with the requirements of the partic-
ular installation. Two general types of motors

MOTOR
WINDINGS

SHAFT
COUPLING

BLADE

TD.401

used are the open and sealed motors. The
open type, normally a capacitor motor (fig.
5-7), is a common type motor used in the
air-conditioning field.

The capacitor type motor is normally a split-
phase motor with a capacitor connected in
series or parallel with the windings to aid
in the starting or running of the motor. In
a capacitor-run motor the capacitor is used
to aid the running winding, and is connected
in parallel with the running winding. The
capacitor-start motor derives its name from
the use of a capacitor connected in series with
the starting winding and aids the startingtorque
of the motor. Since the capacitor start is the
most common motor used in air-conditioning
equipment, it is discussed in greater detail.

In the capacitor-start motor, the capacitor,
centrifugal switch, and starting winding are
normally connected in series. The capacitor
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CYLINDER FULL OF GAS
START OF COMPRESSION

DISCHARGE a SUCTION
STROKES HALF COMPLETED

COMPRESSION STARTED a
BEGINNING OF SUCTIOT4
STROKE.

DISCHARGE VALVE OPEN
ON COMPRESSION STROKE

sP,"I,RGE B SUCTION
STROKES COMPLETED

Figure 5-6.Stationary blade rotary compressor.

is in the housing mounted on top of the frame;
the centrifugal switch is mounted in the rear
end bell (right end, fig. 5-7); the starting wind-
ing is the smaller diameter wire and is usually
placed on top of the running winding.

The centrifugal switch is in the closed
position when the motor is not running. When
voltage is applied to the motor, the capacitor-
start motor acts as a two-phase motor when
starting. The starting windirig aided by the
Capacitor causes the rotor to rotate. When
the rotor reaches 75 percent of its rated rpm,
the centrifugal switch is disconnected, taking
the capacitor and starting winding out of the
circuit (fig. 5-8). The motor continues to run,
but now as a single-phase induction motor.

TD,403 More detailed information on motors may be
Figure 5-17.Capacitor type motor. found in Basic Electricity, NavPers 10086 -B.

TD.402
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The troubles encountered in the capacitor
type motor are few, and they deal mainly with
the mechanical condition of the motor. There is
a possibility that the centrifugal switch may
become worn. Also, an open or short circuit
may occur in the capacitor or in the field
windings. The mechanical troubles encountered
are common to most types of motors. The
most common of these are the following:

various windings, and all torque must be de-
veloped by induction only. The electrical
terminals which carry the circuit through the
dome (container) must be electrically insulated
from the dome; they must alsc be leakproof.

The higher starting torque required for
those units which start under load necessitates
the use of large conductors in the starting cir-
cuit. This required starting torque is usually

1. Worn bearings. obtained by using one of several electrical
2. Excessive end play. devices. Usually, manufacturers attempt to
3. Excessive vibration. provide starting power equal to twice the 'tin-
4. Dirty. ning power. In other words, the attempt is
5. Worn motor mounts. to have a 1/6-horsepower motor produce one-
Very frequent starting of the motor may

result in overheating, which many times will
cause the capacitor and/or the windings to
fail. If the motor will not start, but simply
has the characteristic hum, it is a sign that
the capacitor or the centrifugal switch points
have failed or the starting winding is open.

CAPACITOR

LINE

TD.404
Figure 5-8.Capacitor type motor schematic.

It is a simple matter to substitute a good
capacitor for the questioned one. If the motor
still does not start, the trouble is possibly
in the centrifugal switch or the starting wind-
ing. A continuity check should quickly determine
the fault.

The basic operation of the hermetic type
motor is essentially the same as the open
type. There are some definite differences be-
cause of the motor being mounted in a sealed
container (fig. 5-4) with the compressor.
Brushes and/or open points cannot be used in
the hermetic motor because the arcing would
gradually disintegrate the refrigerant and the
oil in the unit. Therefore, an external means
must be used to disconnect and connect the

third horsepower during starting. Likewise,
various methods are used to disconnect the
special starting devices after the motor has
approached its full speed.

The two common types of motors used are
the split-phase and capacitor-start motor. As
in the open type motor described above, the
split-phase motor has its starting and running
windings mounted within the stator shell (fig.
5-9). In the split-phase motor, these two wind-
ings are made into fot.r coils each with the
starting winding positioned at an actual 45°
around the stator from the running winding.
This positioning puts the starting winding 90
electrical degrees from the running wind-
ings. Smaller size wire is used in the start-
ing winding. This smaller wire opposes the cur-
rent and builds up its magnetic field slower than
the running winding. This slower buildup causes
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STATOR

STARTING
WINDING

RUNNING
WINDING

ROTOR

TD.405
Figure 5-9.A 1/4-horsepower split-phase

hermetic motor.
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COOL AIR
DISCHARGED
INTO ROOM

ROOM

HEATED AIR FROM
CONDENSER DISCHARGED

OUTDOORS

EVAPORATOR
AND FAN

COMPRESSOR,
CONDENSER
AND FAN OUTDOORS

WARM ROOM AIR OUTDOOR AIR

TO BE COOLED TO CONDENSER

OUTSIDE
AIR

Figure 6 -2. Air
TD. 426

distribution.

ACCUMULATOR

EVAPORATOR COIL

RECIRCULATE
AIR

TD. 427
Figure 6-3.Refrigerant cycle components.

The schematic for the circuit operation is
illustrated by figure 6-5. A 220-volt single-
phase a-c supply from the main circuit breaker
panel is supplied to the relay actuated air-
conditioning contactor K.1 which is controlled by
a START switch S1 and a STOP switch S2. When
switch 51 is depressed, a circuit is completed
to energize relay Kl, which closes the contacts.
Closing contact C2 holds the relay closed through
the STOP switch S2 which is normally closed.
--)epressing the STOP switch S2 opens the holding
ircuit of K1 and power is disconnected from
le system. When actuated, the contacts of K1
oute 223 volts a.c. to the motor.

The powerline from fuse F2 connects a
common line to one side of the evaporator fan
motor, condenser fan motor, and terminal R of

the compressor motor terminal box. The other
powerline from fuse Fl to the other side of
the motors is first routed through selector
switch S3 and the thermostat S4 on the control
console.

When the master selector switchS3 is placed
in the FAN position, the circuit is completed to
the condenser and evaporator fan motors. The
fans or blowers circulate air in an out of the
cockpit area through ducts connected to the air-in
and air-out ports of the air-conditioning system.
(See fig. 6-4.)

When the master selector switch S3 is placed
in the COOL position, the circuit is completed
through the thermostat S4 to the compressor
motor terminal box (fig. 6-5). The compressor
unit uses a capacitor-start, capacitor-run in-
duction motor to drive the 1-hp sealed com-
pressor. In addition to the starting capacitors,
a running capacitor is included to reduce the
power factor after the starting capacitors are
removed from the circuit. The therwal over-
load switch S5, a part in the compressor motor
terminal box, opens the power circuit to the
compressor in case of overheating or excessive
current drain.

The compressor and associated refrigeration
components provide cool air as long as the
thermostat contacts (S4) remain closed. When the
predetermined temperature is reached, the con-
tacts open, removing power from the compressor
motor. The circuit, through the right-hand
contacts of the master selector switch, still
provides power to the evaporator and condenser
fan motors which continue to circulate the air.

MULTIPLE STAGE SYSTEMS

Multiple air-conditioning systems are used
where large amounts of conditioned air are
required. One example of this type system is
used where the trainer is mounted in a truck
trailer. Operating equipments and training space
are: condensed into the limited confines of the
truck trailer and require conditioned air for
proper operation. (See fig. 6-6.)

A multiple system provides the flexibility
necessary to efficiently meet widely varying
demands. The multiple air-conditioning system
has as many refrigeration systems as it has
compressors. The multiple air conditioner in
figure 6-7 shows the two separate systems.
The refrigeration cycle is the same for both
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CONDENSER
AIR OUT

3

TD. 4 28
1. Evaporator fan. 6. Hermetic compressor/motor.
2. Conditioned air coil. 7. Capacitor box.
3. Condenser fan and motor. 8. Compressor motor junction box.
4. Liquid receiver, 9. Relay.
5. Expansion valve. 10. Liquid line strainer.

Figure 6-4. Model 10C air-conditicning unit.

systems. Each system can be operated inde-
pendently, if necessary. During automatic op-
eration, the number of systems in use at one
time depends upon the requirements imposed
by the thermostat.

As can be seen by examining figure 6-7,
this air conditioner has two compressors, two
condenser fans, two heater stages, two evap-
orators, and one air circulating blower. The
control panel provides switches for selecting the
mode of operation of the system. The selector
switch has five positions as follows: cool,
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heat, ventilate, off, and service. Also provided
on the control panel are six service switches
used for maintenance. The electrical connection
of the components is illustratedby the schematic
diagram in figure 6-8.

The mode of operation of the system (fig.
6-8) is controlled by the master selector switch
Si. This selector switch is an 8-wafer, 5-position
switch (shown in position C) selecting C (cool),
H (heat), V (ventilate), 0 (off) and S (service).
The two stage thermostat (shown in position C)
determines from the selected temperature
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CONTROL CONSOLE

FAN"
"um:* "OFF"

4 {/S 3

AIR-CONDITIONING UNIT

MAIN CIRCUIT PANEL

90VIETT14/

SOURCE

Tea_

I_ C2

52

"START- STOP'

L_

STARTING
RELAY

1 -2 i

COMPRESSOR
MOTOR AND
TERMINAL BOX

7I TT
T

CAPACITOR
BOX

Figure 6-5.System schematic.

whether the system provides cool or warm air.
The humidistat (shown in the humidify position)
determines whether moisture is added or re-
moved from the conditioned air. The six service
switches (shown in the OFF position) provides
the maintenance crew with a means to activate
an individual circuit without operating the com-
plete system. The control circuit voltage is
brought into the system on line 1 of the power
source.

Placing the master selector switch S1 (fig.
6-8) in the V position selects ventilation as the
mode of operation. Line 1 voltage (115 v) is
applied through terminal E to the center of wafer
1 of switch Si. With the switch in the V position,
the circuit is completed through the switch to the
circulating fan service switch S7 and then to the
control solenoid of the circulating fan. The
control solenoid closes and 220 volts is applied
to the circulating fan (blower). When S1 is in
the V position, th other circuits are not
completed, thus only the blower runs.

The system is placed in the cool mode of
operation by turiiing the master selector switch
51 to the C position. The circulating fan also
operates with 51 in this position. When the source
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FAN

MOTOR

EVAPORATOR
FAN

MOT OP

TD. 429

voltage is supplied to the circulating fan control
solenoid, the solenoid is energized and closes
contacts Cl. The closing of the contacts allows
the source voltage to flow through the contacts
to the 2nd wafer .of the S1 switch. The circuit
continues from contact C of SI to the two W
contacts (W1 and W2) of the thermostat and
contact C3 of the humidistat. With the thermostat
in the position shown in figure 6-8, the circuit
is completed from contact W1 to contact Cl
of the 1st stage cooling thermostat and then to
wafer 5 of Sl. The circuit continues through to
the No. 1 compressor service switch (S2)
applying 115 volts to the time delay relay
and the dual pressure cutouts, and then to the
control solenoid of the No. 1 compressor. En-
ergizing the control solenoid of the No. 1

compressor starts the compressor and closes
contacts C2 which applies voltage to the control
solenoid of the condenser fans. Notice that
power must be applied to the circulating fan
before the compressor can be turned on, and
that the condenser fan starts simultaneously
with the compressor.

If the No. 1 compressor does not supply
sufficient cooling, the second stage cooling
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RETURN AIR
FILTER

SUPPLY AIR
DUCT

RETURN AIR
DUCT

SUPPLY AIR

RETURN
AIR GRILL

Figure 6-6. Trailerized air-conditioning system.

thermostat closes (W2 and C2) applying 115 volts
to the center contact of wafer 7 of Si. (NOTE:
A temperature differential exists between the
two stages of the two stage thermostat as dis-
cussed in chapter 5 of this coarse.) With the
master selector switch in the C position,
115 volts from wafer 7 is routed (through contact
C of S1) through the No. 2 compressor service
switch (S3) and then to the time delay relay.
With the contacts of the delay relay closed,
voltage from the No. 2 compressor service
switch (S3) continues through to the control
solenoid of the No. 2 compressor which applies
three-phase power to start the compressor.
When the master selector switch is placed in
the cool position, the time delay relay will
not allow both compressors to start at the same
time. The No. 2 compressor lags the No. 1
compressor by about 5 seconds (due to the
time delay relay), allowing the No. 1 compressor
to start before placing the additional starting
load of the No. 2 compressor on the power
supply.

RETURN AIR
FILTER

TD. 430

Dehumidifying is accomplished by cooling the
air below its dewpoint with the No. 1 compressor
and reheating the air to the proper temperature
with the No. 1 heater. When the relative humidity
becomes too high, the humidistat closes contact
C3 to H3 routing 115 volts through wafer 4
of Si, through the tle.-emally closed contacts
of the No. 2 compressor control solenoid C3,
to the No. 1 heater solenoid. Thus, the 1st
stage heater and the No. 1 compressor both
operate when the humidistat calls for de-
humidification. However, if the 2nd stage ther-
mostat closes causing the No. 2 compressor to
operate, the normally closed contacts of C3
open, and the No. 1 heater becomes inoperative.
The reheat cycle of the No. 1 heater cannot
be used if both compressors are required to
keep the temperature within the requirements
of the thermostat.

The humidifier cannot be turned on when the
cooling cycle is selected. Voltage to the humidi-
fier is routed through wafer 3 of S1 which is
open except when S1 is in the heat position.
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10 12 13 II 15 14

TD. 431
1. Condenser coils 1 st

and 2nd stages.
10. High- and low-

pressure
2. Condenser fans. cutouts.
3. Air circulation blowe r. 11. Condenser fan
4. Refrigeration compo- switch.

nents -1st stage. 12. Receiver tank
5. Air filters. 1st stage.
6. Evaporator -1st stage. 13. Compressor- -
7. Heater coils. 1 st stage.
8. Evaporator 2nd stage. 14. Compressor-
9. Refrigeration compo- 2nd stage.

nents-2nd stage. 15. Control panel.

Figure 6-7. Dual air-conditioner
system.

When heating is desired, the master selector
switch S1 is rotated to the H position. As
in the ventilating and cooling position, the
circulating blower control solenoid receives
voltage from wafer 1 of Si. The control solenoid
of the circulating flower energizes, closing
contacts Cl, routing voltage through wafer 2
of S1 to contacts W (W1 and W2) of the thermo-
stat and C3 of the humidistat. Assuming that
the temperature has dropped sufficiently to close
contacts W2 and 112 of the 2nd stage thermostat,

voltage is routed to wafer 8 of 51 and to the
control solenoid of the No. 1 heater. If the
temperature falls low enough, contacts W1 and
H1 of the 1st stage thermostat closes. Voltage
is then routed through wafer 6 of S1 to the
control solenoid of the No. 2 heater applying
three-phase power to the heater coils. Notice
that none of the heaters are energized unless
the circulating fan control solenoid has been
energized, which closes contacts Cl.

Humidification can be accomplished in the
heating cycle when required by the humidistat.
When the humidistat contacts C3 and H4 close,
voltage is routed through wafer 3 of S1 to the
humidistat. The humidifier atomizes water into
the air supply to bring the relative humidity
back up to the comfort zone as selected by the
humidistat.

When maintaining the system, the master
selector switch S1 is placed in the S position.
When 51 is placed in the S position, contacts
of wafer 1 route 115 vrits to all six of the
service switches. This allows the individual
components to be turned on and off as required
for maintenance. The complete system could be
operated manually if training conditions required
air conditioning and the automatic control system
would not function properly. The circulating fan
should always be turned on before ,urning on
either the compressors or the heaters to prevent
damage to the equipment.

SYSTEM REFINEMENTS

Some air-conditioning systems utilize an
operation referred to as "automatic pump -
down." When cooling is no longer required,
valves close and the system automatically places
itself in a pumped-r`own condition. This means
that practically all of the refrigerant is pumped
into the receiver. tank. A thermostatically opera-
ted scaenoid valve is used in the place of the
king valve at the output of the receiver tank.
When cooling is no longer required, this valve
closes allowing no more liquid/gas to return
to the compressor. This action continues until
the low-pressure cutout interrupts power to the
compressor.

Safety controls are incorporated in systems
that utilize heater coils. The heater safety cir-
cuit is designed to prevent heaters from opera-
ting when the circulating fan is off. The safety
cutout switch is placed in the vicinity of the
heaters and opens the heater circuit when it
senses an extremely high temperature.
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Most trailerized units have interlock switches
which prevent the energizing of the air condi-
tioner when the condenser fan doors are closed.

Sometimes in cold weather the outside air
is so cold that the low-pressure cutout does
not allow the compressor to start even though
the thermostat inside the training space requires
that cooling be provided. In event a "cold
start" thermostat applies power to th heater
of a time-delay relay. After a given time delay,
the low-pressure cutout is bypassed so as to
energize the compressor control solenoid. After
the system starts operating, the automaticcon-
trol system reverts to its normal operation.

In many systems condenser fans are on
constantly when the compressors are operating.
On cold days this would cause a very low head
pressure, resulting in abnormal operation of
the cutout switches. As head pres sure decreases,
an automatic condenser fan control cuts off one
or more of the condenser fans. On very cold
days, it would be possible to operate one
compressor with no condenser fans running.

MAINTENANCE

To insure the efficient operation of air-
conditioning ecu;;prient, a program of preventive

and corrective maintenance is very important.
The procedures for a particular system, as set
forth in the manufacturers maintenance manuals,
should be closely followed. These procedures
differ from one system to another. The infor-
mation provided in this section if, general in
coverage to provide the TD with an overall
view of the maintenance problems of air-
conditioning systems; it should not be used in
place of the manufacturer's maintenance
manual.

PREVENTIVE

Preventive maintenance is better than waiting
for an adverse condition to develop, and then
having to correct it. This helps to prevent loss
of training time and costs of materials. The
important factors in the maintenance of an air-
conditioning system are the same three factors
that should be observed in the use of all
mechanical equipment: cleanliness, lubrication,
and periodic inspection.

NavTraDevCen Instruction 10230.1 sets forth
the preventive maintenance program shown in
table 6-1.

Table 6 -1. Preventive maintenance checklist.

Description Interval
1. When a unit is equipped with a humidifier and is being used for heating andhumidifying, check the water level in the reservoir and fill if needed.

2. Remove air filters and clean (at least one complete set of extra filtersshould be available for each unit).

3. Check air circulating fan belt for tightnes0) (When "squeezing" the beltbetween forefinger and thumb, the belt should not move more than 1 inch. If thebelt moves more than 1 inch, then slippage will occur, causing inoperation of theunit. Excessive tightness results in bearing or belt failure and may overload themotor.)

4. Check the refrigerant sight glass of each stage for indication of a lowrefrigerant charge. If a low charge is indicated, locate and repair the leak andrecharge the system. A low charge is indicated by bubbles or a milky appearancein the sight glass.
5. Inspect the evaporator coils for cleanliness. If dirty, brush with w longbristle brush and remove dirt with a vacuum cleaner.
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Table 6-1. Preventive maintenance checklist Continued.

Description Interval

6. Inspect the condenser coils for cleanliness. If dirty, proceed as in item 5.

7. When the unit is equipped with a humidifier, check the humidifier for
operation and lubricate. Use a light oil.

8. With a clean dry cloth, wipe off the drier filter, solenoid valves, sight
glasses, heat exchanger, and the thermostatic expansion valve. Check the
tightness and general condition of each component as it is cleaned.

9. Check the heaters to be sure that wires and heater mounting bolts are
tight. Be sure heater tins are clean, not bent, and that no wires are touching the
heaters.

10. Check the mounting bolts and setscrews for tightness on condenser and air
circulating fans, fan shafts, and motor shafts. Check the blower wheel and fan
scroll clearances.

11. Wipe off the compressor with clean dry cloths; look for and make repairs
to the following:

a. Loose bolts.

b. Loose capillary connections.

c. Frayed or broken wires.

d. Loose valve caps and gage port plugs.

e. Oil leaks beneath compressor and around gaskets.

12. MAKE SURE ALL. OPEN VALVES ARE BACK SEATED.

13. Check each stage for refrigerant leaks using a halide torch or other
precision leak detector. Check items such as flare nuts, welded connections,
bolted connections, all types of fittings, valves, pack nuts, coil manifolds, and
return bends. Check any place where oil has been found for refrigerant leaks;
repair any leaks found.

14. Check the electrical system completely for cleanliness, loose
terminals, loose connections, loose mounting bolts or screws, frayed wires, and
loose components. Also check contactors for normal opening and closing.

15. Check all pressure switches for correct settings and tightness of mounting
brackets. Refer to the maintenance manual.

16. Check overflow pipes in reservoir and drain pans and clean out any dirt or
sediment.

17. Check all clamps, mounting brackets, and the tightness of all components.

MONTHLY

2 MONTHS

2 MONTHS

2 MONTHS

2 MONTHS

2 MONTHS

2 MONTHS

2 MONTHS

2 MONTHS

2 MONTHS
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Table 6-1.Preventive maintenance checklist Continued.

Description

18. Inspect all air inlet and outlet openings for obstructions.

19. On all units where applicable, lubricate circulating fan motors and
condenser fan motors and all other parts as required.

20. Be sure all access panels and cabinet panels are securely tightened in
place to prevent air leaks.

Interval

2 MONTHS

2 MONTHS

2 MONTHS

NOTE: Item 13 of table 6-1 is very important
because all oil leaks found in The area of the
compressor denote excessive leakage of the
refrigerant. The refrigerant is present with the
oil in the crankcase of the compressor and 31)),
leakage of this oa .s a leakage of the refrigerant.

CAUTION: When there is a very serious
refrigerant leak, the concentration of the halogen
gas being burned in the acetylene mixture is
high, and this results in a deep purple, lazy
flame of the leak detector. This lazy purple
flame is producing phosgene gas, a deadly
poison with the odor of new cut hay. Do not
use a torch in a confined area and do not
breathe the gas coming off a lazy purple
flame of a leak detector. Just as soon as a
purple flame occurs, withdraw the test probe.
Make certain there is plenty of circulating air
to blow this gas out of the confined space.
Then use the torch to locate the leak. Repair
the leak as necessary.

As stated in table 6-1, cleaning is best
accomplished by using a vacuum cleaner or soft
hairbrush. The ventilating fins on the condenser
and evaporator are made of very thin metal
and bend easily. Extreme care should be taken
not to bend the fins as bent fins obstruct the
passage of air.

Maintenance and overhaul on motors should
be performed in accordance with the instructions
contained in the manufacturer's maintenance
manual.

When placing new equipment into operation,
and even when starting up a system that has
been out of operation for a period of time, you
should give the entire system a checkover. Use
a straightedge to insure that the compressor and
motor pulleys are in line. Check the belt tension.
Remember that if there are two or more V-belts
on one drive, they nir';t have identical tension;
otherwise, one will carry more than its share of
the load, overheat, and wear out. When one
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V-belt of a multiple set must be replaced,
change the whole set, in order to insure uni-
formity of length and tension

Refer to the manufach., er's maintenance
iiiatival for various setup and inspection
procedures.

CORRECTIVE

Faulty operation of any air-conditioning sys-
tem is indicated by very definite symptoms. The
symptoms differ according to air- and water-
cooled systems. These symptoms may be caused
by one or more incorrect conditions whichmust
be eliminated in a step-by-step process of cor-
rective measures. The trouble symptoms,
causes, and corrections, included in tables 6-2
and 6-3, are general in coverage to present
examples of possible troubles. However, the
manufacturer's maintenance manual generally
contains troubles and remedies as applied to the
specific system and should be used when main-
taining the equipment.

Quiet operation of air-conditioning systems
is not only desirable but is very important
where training spaces are concerned. To test
for excessive noise, operate the system at
maximum load. Then listen, both outdoors and
indoors, for noisy operation of the equipment.

Locate the noise sources, in respect to parts
of the equipment, and try to analyze them.
A frequent cause of operating noise, for example,
is an unbalanced fan. Loose belts, faulty motor
bearings, or misalinement of components can
result in noisy operation of the unit. The defects,
if neglected, may become a major repair
problem.

In correcting defects, however, personnel
should not tamper with such components as
hermetically sealed refrigeration equipment, or
factory calibrated automatic controls. Refer to
the maintenance manual for the scope of field
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Table 6-2. Trouble diagnosis chartwater-cooled condensers.

Symptom or difficulty Condition may be due to Correction

High head pressure Air or noncondensable gas in
system.

Inlet water warm or insufficient
water flowing through
condenser.

Too much gas in condenser.

Condenser clogged or limed.

Purge air from condenser.

Check for obstruction in condenser
water supply strainer or partially
closed valve.

Check water regulating valve.

Clean condenser ,,,ater tubing.

Draw off refrigerant into service drum.

Low head pressure Too much water flowing through
condenser.

Water too cold. Hand operated
valve is unthrottled.

Leaky suction or discharge
valves.

Shortage of refrigerant.

Regulate water inlet valve.

Reduce quantity of water as above,

Test with gages. If leaking, replace.

Add refrigerant.

High suction pressure Overfeeding of expansion valve.

Leaky suction valve.

Discharge valves leak slightly.

Regulate expansion, check bulb
attachment.

Remove head, examine valve disks, or
rings. Replace if worn.

Examine valves, replace if necessary.
Low suction pressure Restricted liquid line and ex-

pansion valve or suction
screens.

Insufficient gas in system.

Too much oil circulating in
system.

Improper adjustment of expan-
sion valves.

Stuck or frozen expansion valve.

Pump down, remove, examine, and
clean screens.

Check for gas shortage.

Check for too much oil in circulation.
Remove oil.

Adjust valve to allow more flow.

Tap or thaw expansion valve as
necessary.

Compressor is inter-
mittent during
high pressure
output

Insufficient water flowing through
condenser; clogged condenser.

Determine if water has been turned off.
Adjust water regulating valve.
Check for limed condenser or ob-
struction in water strainer.
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Table 6-2.Trouble diagnosis chartwater-cooled condensers Continued.
Symptom or difficulty

1-

I Condition may be due to Correction
Compressor is inter-

mittent during
high pressure
outputContinued.

High pressure cutout incorrectly
set.

System overcharged with
refrigerant.

(See high head pressure.)

Check setting of high pressure cutout.

High pressure cutout may 1:-
due i- -''l ,_ )ncieler
bapa;.:ity because condenser tubes
are submerged. Draw off
refrigerant.

Compressor is inter-
mittent durirg low
pressure cutout.

Coils in refrigerators clogged
with frost.

Liquid suction or expansion
valve screens dirty.

Thermal bulb on expansion
valve has lost its charge.

(See low suction pressure,
above.)

Defrost coils.

Pump down and clean screens.

Detach thermal bulb, hold in the palm
of one hand, gripping the suction
line with the other hand. If flooding
through is observed, the bulb has
not lost its charge. If not flooding
through, replace expansion valve.

Compressor runs
continuously.

Improper functioning of the low
pressure control switch.

Overloaded compressor.

Shortage of refrigerant (with
temperature control).

Suction or discharge valves leak
badly.

Head gasket blown between
cylinders.

Adjust or replace switch.

Start additional compressor if system
is arranged for isolating loads
carried by more than one unit in
operation.

Test refrigerant; if insufficient, add
proper amount necessary. Test for
leaks.

Test valves; if leaking, remove head of
compressor and repair or replace.

Replace gasket.

Compressor noisy Vibration because not bolted to
foundation rigidly.

Too much oil in circulation
causing hydraulic knock.

Bolt down rigidly.

Check oil level.
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Table 6-2. Trouble diziosis chart water cr-,oled condenses Continued.

Symptom or difficulty

noisy
Continued.

Cc.:' be due to lop
. _

piston LA:--..7.ernrine location of cause.
etc. replace compressor.

Oil leaves crankcase

Oil does not
crankcase.

Leaking piston rings or
cylinder.

=rot a Replace rings or compressor,
rebore and refit.

On starting, suction pressure
.ips too rapidly.

or

Run the compressor intermittently.

return to Valve in oil return line closed or Open.
stuck shut.

Compressor will not
start.

Overload tripped; fuses blown.

No charge of refrigerant in
system operated by a low
pressure control switch.

Solenoid valve on liquid line
closed.

No voltage or low v,i,t.age.

Reset overload, replace fuses and
examine for cause or condition.

Recharge.

Replace or repair.

Check for voltage.

Water valve chatters Water pressure too high. Reduce water pressure.

Cylinders and
crankcase
sweating.

Too much oil in circulation.

Liquid refrigerant in circulation.

Examine for conditions of refrigerant
and oil charge. Correct the
condition.

Crankcase frosting Liquid refrigerant returning to
compressor.

Adjust expansion valve.

Table 6-3.Trouble diagnosis chartair-cooled condensers.

Symptom or difficulty Condition may be due to Correction

High head pressure

Low head pressure

Airflow to condenser restricted.

Air or noncondensable gas in
system.

Overcharge of refrigerant.

Remove loose articles that would telall
to restrict the flow of air,

Purge air from system.

Draw off refrigerant into service drum.

Leaky suction or discharge
valve.

Test with gage, if leaking, replace.
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Table 6-3. Trouble diagnosis chartair-cooled condensers Continued.
SY rtiptf, 111 Jr difficulty Condition may be due to

Low head pres-
sure Continued.

Shortage of refrigerant.

Low suction pressure

Correction

Add refrigerant.

Restricted liquid line, expansion
valve screen, or suction
screens.

Insufficient gas in system.

Too much oil circulating in
system.

Improper adjustment of expan-
sion valves.

Stuck or frozen expansion valve.

Pump down, remove, examine, and clean
screens_

Check for gas shortage.

Check for too much oil in circulation.
Remove oil.

Adjust valve to allow more flow.

Tap or thaw expansion valve as
necessary.

High suction pressure Overfeeding of expansion valve.

Leaky sution or dischar:-:,,,
valves.

Regulate expansion valve, check
thermal bulb attachment.

Test with gages; if.leaking, replace.

Compressor is inter-
mittent during
high pressure
cutout,

Insufficient air flowing through
condenser.

High pressure cutout ince,. rectly
set.

System overcharged with refrig-
erant. High pressure cutout
tripping due to insufficient
condenser capacity.

Air or noncondensable gases in
system.

Remove any debris that would block the
airflow.

Check setting of high pressure cutout.

Draw off refrigerant into service drum.

Purge air from condenser.

Compressor is inter-
mittent during low
pressure cutout,

Coils in refrigerators clogged
with frost. Suction or expan-
sion valve screens clogged.

Thermal bulb on expansion valve
has lost charge.

Pump down and clean screens.

Detach thermal bulb from suction line
and hold in palm of hand, gripping
the suction line with the other hand.
If flooding through is observed, bulb
has not lost its charge. If no flood-
ing through is observed, replace
expansion valve.
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Table 6 -3. Trouble diagnosis chartair-cooled condensers Continued.

Compressor is inter-
rnittent during low
ressure cutout

Condition may be due to Correction

(See low suction pressure above.) (See low suction pressure above.)

Compressor runs
continuously.

Shortage of refrigerant.

Suction or discharge valves leak
badly.

Head gasket blown between
cylinders.

Liquid, suction or expansion
valve screen clogged. (With
temperature control.)

Improper control settings, stuck
electrical contacts,

Test for leaks. Add refrigerant.

Test valves. If necessary, repair or
replace.

Replace gasket.

Pump down and clean screens.

Readjust control settings, clean and
adjust contacts.

Compressor noisy, Vibration; not bolted to founda-
tion rigidly.

Too much oil in circulation
causing hydraulic knock.

Wear of parts such as piston
pins, eccentrics, etc.

Excessive high head pressure.

Lack of lubricating oil.

Bolt down rigidly.

Check oil level.

Determine location of cause. Repair or
replace compressor.

Check reason for high head pressure
and correct.

Check oil level and add as required.

Oil does not return to
crankcase.

Valve in oil return line closed or
stuck shut.

Open.

Compressor will not
start.

Overload tripped, fuses blown.

No charge of refrigerant in
system operated by a low
pressure control switch.

Solenoid valve on liquid line
closed.

No voltage or low voltage.

Reset overload, replace fuses, and
examine for cause.

Recharge.

Replace or repair.

Check for voltage.

Oil leaves crankcase Leaky piston rings or worn
cylinders.

Replace rings or compressor, or
rebore and refit.
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Table 6-3.Trouble diagnosis chartair-cooled condensers Continued.

Symptom or difficulty Condition may be due to Correction

Oil leaves crank-
caseContinued.

On starting, suction pressure
drops too rapidly.

Run the compressor intermittently.

Cylinders and crank-
case sweating,

Too much oil in circulation.

Liquid refrigerant returning to
compressor.

Examine for conditions of refrigerant
and correct the condition.

Crankcase frosting Liquid refrigerant returning to
compressor.

Adjust expa.nsion valve.

Head gasket leaks Head bolts stretched or washers
crushed.

Examine gasket, replace if necessary.
Tighten head bolts. Replace
washers.

(NOTE: Head bolts are generally
tightened with a torque wrench.)

maintenance. If the repair of the system can
not be accomplished by authorized adjustments
or repairs, assistance should be requested in
accordance with instructions contained in Train-
ing Devices Guide, NAVSO P-530-2.

Repair Equipment

Small tools required for repair operations
are hammers, hacksaws, tube and wire cutters,
piping tools, wrenches, pliers, screwdrivers,
files, and hand levels. Also needed is such
equipment as a halide torch, gas torch, pressure
gages, and a refrigerant charging assembly.
(See fig. 6-9.) Many air-conditioning manu-
facturers furnish a set of special tools for
maintaining the specific system of equipments.

Service gages come in the form of a gage
manifold with the necessary valves and connec-
tions. The pressure gage is on one side, and
the compound gage on the other. (See fig. 6-10.)
The gages are mounted on a manifold which
has three line connections and two shutoff
valves that separate the gage openings from
the centerline connection. This manifold enables
the repairman to connect his gages to the
system and allows him to charge and discharge
a system, check the pressures, add oil, and
any other required operations.

As shown in figure 6-10, the manifold gage
(A) is connected by a flexible charging line to
the suction side (D) of the compressor. The
pressure gage (B) is connected to the discharge
side (C) of the compressor. The manipulation
of the manifold shutoff valves for the various
operations is illustrated in figure 6-11.

To install the gages shown in figure 6-10
proceed as follows:

1. Remove the cap of the compressor suction
service valve, and turn the valve stem outward
as far as it will go to its back seat. This closes
off the service gage port from the compressor
crankcase and suction line.

2. Remove the plug from the gage port, and
replace it with a flared tube connector fitting.

3. Connect the flared tube fitting with the
flexible tube on the 30-inch vacuum, 150-lb
compound gage side of the manifold.

4. Move the valve stem of the suction
service valve inward, off the back seat, about
one-half turn, and tighten the gland nut.

5. Crack the valve on the compound gage
side of the manifold, to allow air in the flexible
line to escape through the service drum
connection.

6. Repeat the same procedures to connect
the pressure gage side of the gage manifold
to the service port of the DISCHARGE service
valve.
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Figure 7-7. TV camera lenses.

from small and short to large and long. The
purpose of the various lenses vary from the
wide-angle lens for large area coverage, to
the telephoto lens for narrow coverage at long
distances.

A special lens called the "zoom" lens is
used for special effects. This lens can be
varied from the normal visual coverage to
distant closeups. In some installations the
lens is manually adjusted, while in other TV
cameras it is motor driven. The lens may be
adjusted either manually or by an automatic
motor-driven device.

FOCUSING

Adjusting or changing the distance between
the focal plane and the lens is termed focusing.

TD. 444

To aid in accurate focusing, cameras of the
view and press type have a focusing screen
which is a piece of ground glass placed at the
focal plane of the camera on which the subject
is focused. This device provides a definite
plane upon which the eyes may focus, and in-
sures that the image formed by the lens is
focused upon the same plane. The focusing
screen should never be confused with the focal
plane

WI:an the distance from the lens to the
object focused upon is changed, there must be
a corresponding change in the distance from
the lens to the focal plane.

When the lens is focused on an object so
distant that the light rays reflected from it
are essentially parallel, these rays converage,
after refraction by the lens, at the point of
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principal focus. The point of principal focus
i on the principal focal plane which is at a

Lance of one focal length behind the lens.
Therefore, the lens is said to be on infinity
focus.

If this distant object is moved closer to the
lens or the lens is moved closer to the object,
the distance between the focal plane and the
lens must be increases to keep the image sharp.
When the distance between the lens and ',he
focal plane is not extended as the object is
moved closer to the lens, the image of the
object becomes blurred or out of focus. Hence,
as explained earlier, the size of an image
formed by a lens is dependent upon two factors;
the distance from the lens to the object focused
upon, and the focal length of the lens.

In most types of photography it is necessary
to have several objects which are at different
distances in sharp focus. This means com-
promise because the lens cannot focus directly
on several objects at different distances from
the lens. If it is focused directly on a point
near the lens, the distant point is not sufficiently
sharp. Then again, if it is focused exactly on
the far point, the near poin4, is out of focus.
The best overall sharpness of both points
can be obtained by focusing the lens a little
in front of the halfway mark between the near
and far points, (See fig. 7-8.)

C

A
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0
TD. 445

Figure 7-8. Focusing in front o
the halfway mark.

THE f-VALUE OF A LENS

To use the Lens advantageously, the TD must
thoroughly understand the relation between the
aperture and the brightness of the image pro-
duced at the focal plane.

The term relative aperture means the ratio
between the effective aperture of the lens and
its focal length. The relative aperture of a
lens is controlled by two factors: the diameter
of the beam of light passed by the lens; and
its focal length, which governs the size of the
area over which the light is spread. Then,

F
D

Where

F = focal length

D = diameter of the effective aperture

f = f/number, or the relative aperture

EXAMPLE: What is the f/number of a lens
that has a focal length of 8 inches and the
diameter of the effective aperture is 2 inches?
By using the formula,

f=
D

8f or

f = 4

Therefore, the lens has a relative aporture of
f/ 4.

Simple arithmetic shows that the area of a
circle varies as the square of its diameter.
Photographically, this means that when the
diameter of the opening is made smaller, less
light is admitted and the image formed by the
beam of light passing through the smaller
opening becomes dim. Furthermore, as the
size of the opening in the lens is reduced, the
ratio.

f =7)

between the aperture and the focal length is
increased. Then as the f/number becomes
larger, the size of the relative aperture is
decreased.

The focal length of lens is the other
factor which affects the brightness of the image
formed upon the focal plane. Figure 7 -9 depicts
how this principle of the lens affects image
brightness.
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Figure 7-9. Image brightness

affected by focal length.

The strength or intensity of the light ad-
mitted by a ]lens varies inversely at the focal
plane as the square of the distance it must
travel (from the lens to the focal plane).

Since the f/number is a ratio of focal
length and the lens diameter, all lenses which
have the same f/numbers, regardless of focal
length should give the same amount of light
on the focal plane; that is, if all the other
factors that affect image brightness remain
constant.

THE DIAPHRAGM

There is placed in every lens assembly
some mechanical device for controlling the
amount of light which passer i through the lens.
This mechanism may have a ii.zed size, or it
may be designed to allow a selection among
a number of sizes that can be givento the aper-
ture in a lens. This device is a diaphragm (or
iris) and is frequently called stops. It is
located within the lens to cut off or obstruct
the marginal rays while permitting the more
central rays to pass. Most lenses have a
series of thin metal leav 'or this purpose.
These leaves are arrant Ind shaped to
provide an approximately circul.r opening which
can be changed in size when desired. This device,
which is used to form and controlthe size of the
aperture or opening in the lens, is called an iris
diaphragm. (See fig. 7-10.)

The diaphragm or iris is controlled by a ring
or a lever by which its aperture size can be
changed. By using this ring or lever, an index
mark can be brought into line with the numbers
that indicate the measured f-value of the ap-

TD. 447
Figure 7-10. The iris and

iris diaphragm.

erture. As these index numbers increase in size,
the opening decreases in size. Furthermore,
these numbers are so chosen that by moving the
index pointer to the next larger number, the
amount of light admitted is cut in half; it should
be recalled here that the first or lowest number
in t:',e series is usually an exception. All these
numbers may not fall exactly within this ratio,
but they are sufficiently close for practical
purposes. However, the TD will find that the
exact variation in all of these values is in
proportion to the squares of their numbers.
For example, f/4 admits four times more light
than f/8 because the square of f/4 is contained
in the square of f/8 exactly four times.

DEPTH OF FIELD

The hyperfocal distance of the lens is defined
as the distance from the optical center of the
lens to the nearest point in acceptable sharp
focus when the camera is focused on infinity at
any given f/number.

Depth of field is the range of distances on
the near and far side of the plane focused upon
within which all objects are in acceptably sharp
focus. When a lens is focused at infinity, the
hyperfocal distance of that lens is defined as
the near limit of the depth of field, while in-
finity is the far distance. When the lens is fo-
cused on the hyperfocal distance, the depth of
field would be from exactly half that, distance
to infinity. Figure 7-11 shows a typical depth
of field of a lens.

The depth of field of a lens is controlled by,
and all computations are based upon, the dis-
tance focused upon and the hyperfocal distance.
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Figure 7-11. Depth of field.

In addition, it should be recalled that the
hyperfocal distance of a lens is affected by the
focal length and the f/ number of the lens. Con-
sequently, the following factors control the
depth of field:

1. Focal length of the lens.
f/number used (the size of the diaphragm

opening).
3. Distance from the lens to the object

being focused.
A short focal length lens has a greater

depth of field than a long focal length. Hence,
the shorter the focal length of the lens used,
the greater the depth of field.

Depth of field increases as the lens opening
(aperture) is decreased because the size of the
cones of light decreases in proportion to the
aperture as shown in figure 7-12.

Physical limitations in the design of lenses,
discovered in the laws of geometry, make it
impossible to manufacture a lens of uniform
quality and performance from its center to its
edges. Therefore, to obtain the best quality
with most lenses, many manufacturers recom-
mend eliminating the use of the lens edge by
decreasing the diaphragm opening about two
stops from the largest aperture. This recom-
mended stop, about two full stops below the
maximum aperture for moderately fast lenses,

Out el law.

Net within depth of Fold
In loco.

Largo clIalthropm cowling

TD. 449
Figure 7-12. Effect of

diaphragm on depth of field.

is termed the critical aperture, or the optimum
aperture. The critical aperture for a particular
lens refers to the stop where the lens renders
the best definition. The critical aperture for
any lens may be found in the manufacturer's
information pamphlet accompanying the lens or
from the manufacturer.

LENS CARE

The lens is one of the most important parts
of the camera unit. It is certainly an important
item, since the remainder of the equipment is
of little value without a lens. For this reason
the lens should be given considerate and care-
ful treatment. Severe damage to a lens can
result from careless handling or improper
stowage. By caring for and handling lenses as
outlined in the following paragraphs, any lens
should normally outlast the camera unit on which
it is mounted.

The glass used in lens construction is much
softer than ordinary glass. Therefore, it can-
not be treated like any other piece of glass. The
lens must be protected from shocks, force, and
compression, since any one of these will produce
great differences in the inte.onal structure of the
glass.

The lens barrel should not be forced into a
mount nor compressed in any other manner,
because force and compression will produce
changes in the internal structure of the glass.

The perspiration and natural oils from the
fingers cause deterioration of the lens surface
polish and dim the 'image, Keep the lens cap
on when not using the lens. This not only pro-
tects the surface, but it also requires Lss
cleaning of the lens.

The lens should not be subjected ) chemical
fumes, steam, salt spray, excessive heat, or
moisture, If the lens is necessarily exposed to
any one of the above, it should be given a thorough
cleaning before storing,

Lenses should never be stored in spaces
which are excessively warm or damp. They
will remain in good condition if stored in air
of average humidity at about 70° F. Further-
more, each lens should be mounted ready for
use, and the storage shelves arranged to hold
each lens mount vertically. As a result, each
lens is supported by its own lens rings at the
point where the least strain is placed on the
cells.

In areas where the temperature and humidity
are high, the lenses should be stored in a dry
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locker. Each time they are removed for use,
they should be cleaned and polished before
being returned to the locker. They should also
be inspected at regular intervals as a precaution
against fungus growths.

Cleaning the Lens

Cover a table with a clean blotter or paper
to prevent the possibility of damage to the
lens surfaces if they should come in contact
with the table. First dust the outer surfaces
of the lens with a camel's-hair brush to remove
the larger particles which may scratch the
surface. Then spray the surface with a r ',com-
mended lens cleaning fluid and wipe gently
with lens tissue, using a circular motion and
light pressure.

Treat the outer sr-face of the other cell in
the same manner, and examine the assembly
by looking through it. Further cleaning should
not be needed.

MULTIPLEXER

To televise motion picture film, slides, or
any prepared visual material, a specially con-

d.

CAMERA

structed unit called an optical multiplexer (fig.
7-13) is used. One or more motion picture
projectors are mounted on a base unit. A drum
type slide projector is also provided. These
projectors are aimed at a box containing a sys-
tem of semimirrors (a reflective surface through
which light will also pass). The pickup camera
is aimed at the semimirrors, allowing the
camera to pick up and transmit pictures from
any one projector or any combination of the
projectors.

A local control unit is niounted on the base
unit for the operator's control of the projectors.
Control of the multiplexer can be reassigned to
a remote station.

The projection of the pictures from the
projectors to the camera is illustrated in figure
7-14. The light rays from the slide projector
(fig. 7-14 (A)) pass straight through the semi-
mirrow. The projection from the motion picture
projectors (fig. 7-14 (B) and (C)) is reflected
from the semityth.-rors to the camera.

Variac transformers, located in the base
unit, control the illuminating voltage for each
pr.;:ijector. Varying the projector lamp illumina-
tion is necessary for good reproduction.

MOTION PICTURE

PROJECTOR
;

LENS SYSTEM i
KS

SLIDE

PROJECTOR j
- . -

Figure 7-13. Optical multiplexer.
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Figure 7-14. Block diagr7,-n of a

multiplexer.

PICKUP TUBES

The type of pickup tube used in various
cam,L a units is determined by the intended use
of the camera. The amount of illumination
available for the pickup tube is also a deter-
mining factor. The amount of light required
by the pickup tube is rated in foot-candles
(ft-c). The least number of ft-c required by the
pickup tube indicates the sensitivity of the tube.

The following pickup tubes represent typical
types and their uses. Other types are in use
and many be encountered as one becomes
familiar with the various TV systems.

ICONOSCOPE

One of the first pickup tubes developed was
the iconoscope. Its present use is relatively
limited to high illumination installations (multi-
plexer). However, its principle of operation
affords a fundamental example of a pickup
tube.

Figure 7-15 shows the structure of the
iconoscope type of picture tube. The image
of the object is formed on the mosaic by the
lens system. The mosaic is composed of many
thousands of tiny isolated elements, thus allow-
ing the picture to be analyzed into a fineness of
detail that is limited onl 'he size of the
individual "islands" and b., :e size of the
scanning electron stream.

The islands, or globules, ...4ited on
a sheet of mica, the back suri:.,2 which
has a continuous metallic coating. Thus, each
globule is capacitively coupled to the continuous
metallic coating which serves as the signal
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Figure 7-15. Structure of

an iconoscope

electrode. When a scene is fof .;ed on the
mosaic, the globules emit photoel,i:ctrons and
become electrically charged by an amount
proportional to the brightness of the picture
elements. As the line scanning electron stream
comes along, the electrons, having a velocity
generated by approximately 1,000 volts, strike
these globules and discharge them toan equilib-
rium voltage. The basis of operation is due to
secondary emitted electrons caused by bombard-
ment of the mosaic by the high velocity electron
beam. The collector ring collects the secondary
electrons (the number is determined by the
relative charges on the mosaic) and provides
a path through the developing resistor to the
metallic plate. The electron flow through R
is indicative of the light intensity variations
focused on the mosaic.

The amount of discharge is proportional to
the accumulated charge stored up since the
previous electron scan. The discharge of the
globules is capacitively coupled to the con-
tinuous metallic backplate. In this way the
scanning beam produces a series of ekctrical
signals f)m the globules in the mosaic, and
one collecting electrode furnishes a connecting

the lead to the video amplifier.
signal from the collecting electrode is
willivolt, and its frequency components

may vary from 30 Hz to as high as several
MHz.

The iconoscope picture tube requires 800
ft-c of light and is now mostly limited to motion
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picture pickup work found in multiplexer equip-
ment. In this tube, both the scene to be trans-
mitted and the electron stream are projected
onto the same side of the photosensitive surface.
Because the electron stream has an a-
celerating voltage of approximately 1,000 volts,
considerable energy is present in the beam and
much of the performance of the iconosoope
depends upon secondary emission in t,aarging
and discharging the globules on the mosaic.

VIDICON TUBE

The Vidicon camera pickup tube (fig. 7-16)
has a transparent conductive coating, called the
signal electrode, on the inner surface of the
faceplate; a layer of photoconductive material
deposited on the signal electrode; an accelerating
electrode; a focusing electrode; and a cathode
emitter for producing a beam of electrons.

The beam of electrons is directed toward
the layer :ii photoconductive material (on the
cathode side of the signal electrode) at a
medium velocity because of the relatively low
accelk -ating potential between the cathode and
the accelerating electrode. A sharp beam is
formed by the electrostatic field of the focus
electrode and the axial !nagnetic field of the

A.,INCAENT COIL
(NOT ALWAYS USED)

CATHODE-

focus coil surrounding the tube. The electron
beam is deflected by the deflection coil in such
a way as to scan the photoconductive layer.
When no light is permitted to reach this layer,
its resistivity is extremely high. One side
of the layer is maintained at cathode potential
through contact with the scanning beam, and the
other side is maintained at a small positive
potential of 0 to 70 volts by direct contact with
the signal electrode.

When light from the scene being televised
passes through the faceplate and is focused
onto the photoconductive layer, the resistivity
of this material (which had been extremely
high) is reduced in proportion to the amount
of light reaching it. Because th- potential
gradient between adjacent elements of the photo-
conductive layer is much less than the potential
grandient between opposite sides of the layer,
electrons from the beam side of the layer
leak by conduction to the other side between
scans of the electron beam. Consequently, the
potential of each element on the beam side
approaches the potential of the signal electrode
side and reaches a value that varies with the
amount of light falling on the element. On the
next scan, the electron stream replaces a
number of electrons on each element just suf-
ficient to return it to the potential of the
cathode. Because each element is effectively

FOCUSING COIL

SIGNAL
ELECTRODE

.10.1 IV I AI LW 11 MIRO I IL% \ \ \ \ \ \\\.11IN kW II 1 LIM M LW I LI MVt1 LIMIL
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Figure 7-16. Structure of Vidicon tube.
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a small capacitor, a capacitive current is pro-
duced in the signal-electrode circuit that cor-
responds to the electrons deposited as the ele-
ment is scanned. When these electrons flow
through the load resistor in the signal-electrode
circuit, a voltage, which becomes the video
signal, is produced.

Associated with the Vidicon tube are the
alinement coil, the focus coil, and the deflec-
tion ^oils. The alinement coil produces a
magnetic field that is variable inboth magnitude
and direction and is used to adjust the direction
of the electron beam so that it is parallel to
the field of the focus coil. Control of the aline-
ment coil current is accomplished in the control
unit..

The focus coil surrounds the Vidicon tube
and establishes a magnetic field along the axis
of the tube. It is connected between the +300-volt
and the +150 -volt power supplies through a
resistor that is located in the rotatable section
of the base unit.

The vertical and horizontal deflection coils
are excited by linear sawtooth currents from

the control unit. These currents produce 11_-_
field that causes the beam to scan th4 photo-
sensitive layer.

IMAGE ORTHICON

The image orthicon (fig. 7-17) is an ultra-
sensitive television camera pickup tube. The
tube requires only 8 to 40 ft-c of light and
is used in modern conventional and closed
circuit television systems. When this tube is
used, a light image from the subject (arrow at
extreme left) is picked up by the camera lens
and focused on the light-sensit%;re face of the
tube, releasing electror:,± from each of the
thousands of tiny globules in v. 0;,3rtion to the
intensity of the light striking it.

These electrons are directed on parallel
courses from the bV7-1- of the tube face to the
target, from which each striking electron lib-
erates several more electrons, leavinga pattern
of proportionate positive charges on the front
of the target. When the back of the target is

ANODE WALL COATING
(HIGH+ POTENTIAL)

TARGET SCREEN DECELERAIING
(ZERO POTENTIAL) RING (LOW

+POTENTIAL)

LENS
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Figure 7-17. Structure of image orthicon.
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scanned by the bean, from the electron gun
in the base of the tube, enough electrons are
deposited at each point to neuti .:lize the posi-
tive charges, the rest of the beam returning
as shown in figure 7-17, to a series of elec-
tron multiplier stages or dynodes, surround-
ing- the gun.

Each dynode is a metallic disk with open-
ings similar to a pinwheel and operates at a
positi;,-e potential of 200 to 300 volts greater
than the preceding dynode. Multiplication oc-
curs through secondary emission at each dynode.
If five dynode stages are employed, each with
a gain of 4, them (4 x 4 x 4 x 4 x 4) a gain of
approximately 1,000 is realized in th multiplier
section. Considering the gain of 5 in the image
section, the overall gain of the image orthicon
is 5,000 which allows this particular pickup
tube to operate with relatively less light than
the iconoscope or vidicon. The electrons from
the last dynode are routed through a signal
developing resistor to an extremely high B
plus voltage. The output signal is then coupled
to the first stage of video amplification.

O'T'HER CAMERA TUBES

The "image dissector" is another type of
television ^ mera tube in common use. In such
a tube, the scene is focused ton a continuous
photosensitive surface (such as a film), and
the resulting photoemission is focused as a
pattern by suitable focusing fields and ac-
celerated toward small collecting aperture.
The whole photoe,.c,ctric pattern of streaming
electrons is then deflected in a scanning process,
so that individual area3 of the picture are suc-
cessively brought to impinge upon the small
aperture. The electron stream collected in this
manner is amplif:ed by several stages of
electron multipliers used secondary emission.
The output of the multipliers is then fed to a
video amplifier,

Another type of scene scanning (camera)
tube is called a "flying spot" scanner. This
scanner is ;:sed to project slides or still
pictures.

The complete scanner (fig. 7-18) requires the
following units:

L A standard sync generator.

2. A sweep unit for c/f.::',ecting the electronic
beam of a cathode-ray tube with a short per-
sistence phosphor (ordinary picture tube).

3. Optical means for imaging- the raster (the
illumination of the picture tube) on variable
..iensity or opaque subject matter.

4. A multiplier type photocell to collect
either the transmitted or reflected light and
represent the variable density or variabl
reflection as an instantaneous voltage variation
with time.

5. Suitable mixing circuits to provide com-
posite video output. The raster traced out on
the shri persistence screen results in a
moving light source which is the basis of the
whole operation.

Because the decay time of the moving point
source of light is relatively long vompared
to the period of the highest frequency com-
ponents desired in the video signal, special
peaking circuits (to be described later) xnust
be used. The multiplier type photocell produces
a high level output signal with good signal-
to-noise ratio. In order to get high resolution
(good detail) in the video output signal, the
low frequency components in the output must
be attenuated considerably to bring up the high
frequency components. This may be accom-
plished with selective amplifiers, with RC
networks, or with RL networks.

When a slide is to be transmitted, the
raster traced out on the cathode-ray tube is
imaged optically on the side to be reprciuced.
Condenser lenses are used past this focal plane
to collect the maximum light energy passing
through the slide, and to converge this energy
to the aperture dimensions of the multiplier
photocell.

BASIC CAMERA CIRCUITS

The purpose of camera amplifier circuits
is to amplify the extremely low output signal
from the pickup tube, The video signals must
be increased in amplitude to overcome tube and
circuit noises. Random circuit noise and hum
will impose itself into the video output.

The camera circuits are carefully designed
to amplify the high and low frequencies equally.
The output of the pickup tube (fig. 7-19) must
be as large as possible. The output circuit
contains high resistance which gives good gain
to low frequencies, but low gain to high fre-
quencies. Because video signals contain both
frequencies, stages of amplification are designed
to amplify one frequency more than other
frequencies,
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Figure 7-18. Slide scanner

The video amplifier (V1) amplifies the video
signal from the pickup tube. The lowfrequencies

amplified more than the high frequencies.
(Note wave forms showing frequency response of
each block.) V2 is part of a upeaker' circuit
whose function is to amplify the high frequencies,

TD. 455
using flying spot scanner.

while the video amplifier (V3) amplifies allfre-
quencies. The video signal, having been am-
plified, is routed through a cathode-follower
amplifier (V4). V4 is used to match the im-
pedances of the camera unit to the control unit
via coaxial cables.
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Figure 7-19. Camera unit block diagram.

The camera unit (fig. 7-20) of the X8F1
CCTV system provides an example of camera
unit circuits. The detailed descriptions of in-
dividual circuits are contained in Basic Elec-
tronics, NavPers 10087-B.

V1 is the schematic presentation of the
Vidicon pickup tube. Like the common sche-
matic presentation of electronic tubes, the tube
elements of V1 are electronically the same;

v

-.12C. 3

vi
151 vOES

.PE.aMp. 1-.14

VT
ND VIDEO

PRE - AMP, it ,c

however, the terminology employed differs
..new-,lat. The filaments of the tube require

filameri;: voltage and The c,mtril
grid is referred to as tile beam cc -.trot, while
the plate is called the target conVrol..

The video signal leaves the pickup tube.
(VI) on p r. C of the tube. A variable d-c
focusing voltage is appliec" to pin 6 of Vi via
die decoupling netw3rk R5 aid C4. A fixed
positive accelerating voltage i.;: applied to pin
5 of VI through the contacts of Ki, from pin 16
of J1. K1 is normally closed when operating.
A variable beam control bias and vertical
banking pulses are applied to pin 2 of Vi from
pin 15 of J1. A pulse derived from the hori-
zontal deflection yoke through S1 (-::own. in
normal position) is differentiated by C... and R3,
clipped by CR1 and R4, and applied to the
cathode of Vi as a sharp positive horizontal
blanking pulse.

rip 3RADmpv,.,,D,E.EVAI ,L1L,ESPE

T

C4

11201

CAME.. CATROE
INT

TD. 457
Figure 7-20. Camera unit, device X8F.1.
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The synchronized video output, taken from
pin C of V1, is fed to V2 and V3, which are con-
nected as cascode amplifiers grounded-
cathode input stage feeding a grounded-grid
second stage). The input signal appears at the

-:trol grids of V2. The voltage divider net-
work for the output tube V3 is R11, R13, R14,
and R15. The output signal from the plates of
V3 is developed across the shunt peaking net-
work R14 and L2 with decoupling by 115 and
C9. The signal is coupled through the series
peaking network R16, Ll, and ClOto the control
grid of V4.

V4A a cathode-follower circuit with the
cathode resistor (R201) for the circuit located
in the camera control unit. The cathode resistor
develops the video signal in the camera control
unit from the camera unit. Location of the
cathode resistor in the camera control unit
rAuces signal loss normally associated with
ion: connecting cables. Switches S1 and S2
reverse the connections to he horizontal and
vertical deflection yokes, changing the picture
from le+ to right and upside down, respectively.
This allows the operator to check the centerin
of the deflection circuits.

Relay K1 is a protective switch I

pickup tube. If either the horizontal uie
vertical deflection signals fail, V5 will not
conduct, allowing K1 to open. Thus, the ac-
cel.vatiult voltage is removed from pin 5 of Vl.
A portion of the vertical deflection signal is
routed through C14 to the control grid of V4F3.
The amplified signal coupled through C16 is
rectified by :R2 and applied as positive bias
to the control grid of V5. Similarly, a pulse
from pin 8 of J1 passesthroughC13, is rectified
by CR3, and is applied as positive bias to the
supp'_ssor grid of V5. K1 is in the plate
circuit of V5; and as long as plate current
flows, the relay stays energized. If the bias
voltage on either pin 1 or pin 7 of V5 is
removed, the tube will stop conducting, causing
K1 to deenergize. When K1 is deenergized,
voltage is removed from pin 5 of VI, and the
grid is grounded through R41, This ci.cuit
protects the target screen from burning due
to the scanning electron beam stopping.

COMPOSITE VIDEO

The composite video signal contains all the
information needed to reproduce the picutre.
Included is the video from the camera unit,

synchronizing pulses to synchronize the trans-
mitter signal with the receiver, monitor, and
blanking pulses to obliterate the retrace signals
from the picture tube. The video signal is corn-
bl:_ed with the blanking pulse (fig. 7-21): the
sync pulse is placed on top of the blanking
pulse.

In the composite video signal. successive
values of voltage and current amplitudes are
shown against values of time during the scan-
ning of three hari.iontal lines. During the time
when blanking sync pulses are being trans-
mitted, no video is appearing. The ov2.rall
signal amplitude is divided into two parts: the
lower 75 percent is for the video, and the
upper 25 percent is devoted to synchronizing

lses. Standardization is necessary to insun-
it the transmitted signal is suitable for a:,

eceivers/monitors.

The lowest amplitudes correspond to tilt
whitest parts of the picture. The picture be-
comes blacker as amplitude increases toward
75 percent. This standard of transmission is
called "negative transmission," which is defined
as decreasing signal amplitude for decreasing
light intensities. As the level reaches 75 per-
ent, the grid cuts off the picture tube and the
absence of light establishes the blackest level,
which is the case when the blanking level
occurs.

Details of the horizontal blanking and sync
pulse are shown in fire 7-22. The interval
of the complete scan is 63.5 microseconds
since horizontal frequency is 15,750 Hz. The

100%
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TD. 458
Figure 7-21. Composite video signal.
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Figure 7-22. Composite video

time allocat1,-ns.

horizontal blanking pulse is 10.16 microsec-
onds, or about 16 percent of total sweep. The
sync pulse, superimposed on the pedestal,
occupies 5.08 microseconds or one-half the
blanking time.

The part of the pedestal just before the
sync pulse (0.254 microsecond) is called the
"front porch"; the portion following the sync
pulse (4.826 microseconds) is called the "back
por The front p,.;,c,ch blanks the right side
of picture screen just before the sync pulse
begins. Flyback occurs with the leading edge
of the sync pulse and continues for 4A2 micro-
seconds of the back porch. The next sweep
starts, but the left side of the screen is blanked
for 0.406 microsecond of the starting sweep.
This action strives to maintain a straight left
edge.

The vertical blanking pulse blanks the picture
during retrace time when *.ne electron beam
has completed one field and is returned to the
top ready to start the next field. Immediately
following the last active line, the video signal
is brought up to the black level by the vertical
retrace.

So far in the discussion little has been
said about the special form of the combined
synchronizing pulses. The form and the timing
of the synchronizing pulses are such that the
horizontal and vertical oscillators are triggered
at exactly the right instant to keep the sweep
in the camera tube and the sweep in the picture

v.
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tube locked in step. Be ..u_ the n
oscillator must be triga-' :7t lurung tt-.--
sync pulse fto prevent 1-

fr:Dni drift:. out of ct.-)ntrol'i, 7.-erti:
pulse is serrated, as shown in figure 7-23.
that is, the vertical pulse is cno;--,)d inte. -17:

pieces. The fluctuations rt- suiting fr In: ser-
rations do not affect the oi-er.-ii-1,):t 7): the
vertical oscillator, but serve only t the
horizontal oscillator properly tri:gere.t.

In addition to the serrations in Th:. Yertic.d
pulse, equalizing pulses are necessary ty-f,.1...
and after each vertical pulse. The necessity
for the equalizing pulses, lab3led E in figure
7-23 (B), may be explained as follows:

First, it is assumed that no equalizing pulses
are used, as in fi g-ore 7-23 (A). If the
pulse is inserted at the end of the field, which
occurs simultaneously with the end of a full
horizontal line (part (1)), the firing potential
of the vertical oscillator is reached at the
correct time to produce the desired interlaced
scan.

If the vertical pulse is inserted at the end
of a field, which occurs simultaneously with the
end of a half horizontal line (part (2)), the
firing potential of the vertical oscillator is
reached too early. This results from the fact
that the slight charge on the capacitor in the
triggering circuit of the vertical oscillator (due
to each horizontal pulse) does not have time
to leak off before the vertical puts arrives.
The resisdual voltage across this capacitor, plus
the voltage due to the verb. ,a1 pulse, causes
the vertical oscillator to fire too soon.

Second, the situation is corrected, as shown
in figure 7-23 (B), by the use of equalizing
pulses. The buldup of the vertical pulse across
the capacitor now begins at the same point
regardless of whether the vertical pulse arrives
at the end of a full line or at the end of a half
line. In other words, the equalizing pulses
cause the potential on the capacitor to be at the
same level (at the same time the vertical pulse
arrives) regardless of whether the vertical pulse
occurs at the end of a half line or at the end
of a full line. Although not shown in the figure,
equalizing pulses are also used after the vertical
pulses.

A better idea of the form of sync pulses
may be obtained from a study of figure 7-24.
It may be seen that a number of horizontal
scans are lost during the vertical flyback
time.

s
L.10 Ari
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Figure 7-23. Synchronizing pulse forms. (A) Without equalizing pulses;
(B) with equalizing pulses.

CONTROL UNIT

The sync pulse generator is located in the
control unit of the CCTV system, device X8F1
(fig. 7-25). The purpose of the master oscil-
lator (sync pulse generator) is to generate the
basic oscillating signal which provides the
vertical and horizontal blanking pulses and the
sync pulses.

The output of the master oscillator sends
a 31.5 kHz signal to the phantastron counter
circuit where the vertical frequency of 60 Hz is
developed. 0 Hz output is also sent to
the horizont .1nter and sweep circuits.

Outputs from the horizontal and vertical
sweep circuits are sent to the camera unit for
synchronizing the pickup tube. Both vertical
and horizontal pulses are routed to the blanking
mixer circuit where the combined pulses are
sent to the composite video mixer. Video from
the camera unit and the sync pulses are mixed
and leave the control unit as the composite
video signal.

TD. 460

A schematic diagram is included for each
block contained in figure 7-25. When studying
the individual circuit diagrams, refer to figure
7-25 to maintain overall continuity of the system.

SYNC GENERATORS
The master oscillator circuits (fig. 7-26)

develop the timing signals for the entire CCTV
system.

V401A and its associated components com-
pose a single swing blocking oscillator. The
oscillating frequency of 31.5 kHz (fundamental
frequenc-;, is determined by the RC time of
C418, ROO, and R447. At the same time the
tank circuit consisting of C416 and L401 oscil-
lates at 94.5 kHz. With these two circuits os-
cillating at the same time, time fundamental
frequency (with the stabilizing sip:nal super-
imposed on it at 94.5 kHz) appears on the con-
trol grid of V401A. The output signal from the
cathode of V401A is fec: to TP405, a test point
where the output of the oscillator can be
checked.
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Figure 7-24. Form of sync pulses

the output integrator and
differentiator voltages.

From TP405 the signal has two paths to
follow: First, one through 0420 to the grid of
V402A; and second, one through C419 to the
grid of V401B. V401B is a buffer amplifier
used to separate oscillating stages. The output
(31.5 kHz pulses) leaving the plate of V401B
goes to the phantastron counter circuits. (See
fig. 7-25.)

The other signal from TP405 (coupled through
C420) goes to the grid of the multivibra.tor
V402A (fig. 7-26). The time constant of the
circuitry components is designed to trigger on
every other pulse received from V401A. Thus
with a 31.5-kHz input, the output is 15,750 Hz.
Assuming that V402A is cut off, V402B is con-
ducting. A positive spike from V401A brings
V402A out of cutoff. Increasing the plate cur-
rent of V402A causes an increase involtage drop
across R460, which is reflected on the cathode
of V402B. The rise in cathode potential causes
an increased bias on V402B which decreases
conduction. This decrease is amplified by the
discharge of C421 through R462, driving the grid
further negative. This action continues until
V402B goes to cutoff.

V402A continues conducting with V402B cut
off until C420 discharges at an exponential rate
to allow V402B to start conduction again. V402A
conducts five times as long as V402B and
results in a pulse output which is horizontal
blanking.

The plate output of V402B is a square wave
varying around a positive potential. The signal.

is coupled through C422 and applied to the grid
of V403A and CR401. CR401 is a clamper,
limiting the positive square wave and clamping
the negative pulses at zero.

The output of the cathode follower (V403A)
is a negative-going waveform which is routed
to pin 3 of J102 which in turn is connected to
the horizontal sweep circuits. (See fig. 7-25.)

COUNTER CIRCUITS

The vertical countdown circuits (fig. 7-27)
consist of a series of counter circuits which
divide the frequency of the resulting pulses by
5, 7, 5, and 3 to produce ultimat'qy the 60-Hz
vertical drive pulse.

The 31.5-kHz signal from V401, the master
oscillator, comes into the circuit through C402
to the cathode of V404A. The phantastron tube
(V405) is designed so that the control grid con-.
trols tube current and the suppressor grid con-
trols plate current only.

By reviewing the static voltages indicated
on V404A and V405, the static condition of V405
can be determined. Plate current is cut off by
the suppressor grid of V405. Screen grid cur-
rent is maximum, causing 35 volts to be present
at the cathode. The control grid is also at a
potential of 35 volts. With no plate current
flowing, the voltage at pin 5 (V405) and pin 2
(V404A) is approximately 175 volts. The voltage
divider formed by R409 and R410 places 170
volts on the cathode of V404A. At this time
V404A is conducting and plate current at V405
is at cutoff. However, screen grid current of
V405 is at maximum.

A negative pulse appears on the cathode of
V404A and drives the cathode negative in respect
to the plate. V404A conducts harder, sending
the effect of the spike through C401 to the con-
trol grid (pin 1) of V405. The negative-going
control grid of V405 reduces screen grid cur-
rent and cathode voltage. As the cathode voltage
goes below 19 volts, the suppressor grid allows
plate current to flow, reducing the plate voltage
below 170 volts. As the plate voltage decreases
toward 20 volts (see waveform at pin 5 of
V405), C401 cannot change instantaneously.
C401 discharges at its reactance rate through
R402, R401, the power supply, R406, and V405.

143

661



TRADEVMAN 1 & C

RAW VIDEO
FROM CAMERA

VIDEO STRIP
V201 V202

v203
LULA UIL

IVVYN 111VVIII

MIXED HA',
SYNC B BLANKING

_Ur 0 Hz

PHANTASTRON

COUNTERS

525:1

PHASE
DETECTOR

V409

A.F.C.

V4038

1111111111
31.5 kHz

MASTER
OSC LLATOR

31 5 kHz
V40IA

D.C. CONTROL VOLTAGE

111111

31.5 kHz

HORIZONTAL
2:1

COUNTER
V402

1 III 1 1

15750

V. DRIVE
PULSE AMP
vI07 Aa B

60Hz

COMPOSITE
VIDEO MIXER

V206

H. PULSE AMP
B BLANKING

MIXER
VI02 B v103

H. V.

--Ln_r V. BLAN

VERTICAL
SWEEP

V103

KING 60Hz

CATHODE
FOLLOWER

V4 03A

1111 III ,
15,750

H. PRIVE
PULSE AMP

V104

eil/ 60 Hz

COMPOSITE
VIDEO OUTPUT

V207A

15,750

Figure 7-25. Control unit, device X8F1.

This discharge path forms an extremely long
RC time constant. As this discharge time is
occurring the control grid voltage slowly
rises. The cathode voltage also rises, increas-
ing the bias between the cathode and suppressor
grid. The bias continues to increase until plate
current ceases and screen grid current again
takes control.

During the discharge time of C401, four
more pulses appear at the cathode of V404A,
but have no effect on V405. Thus, the cathode
of V405 will react to one input pulse for five
incoming pulses. The output frequency has
changed from an incoming frequency of 31.5
kHz to 6.3 kHz, a division of five. Notice that
the waveform at TP401 shows a decreased
pulse every fifth position, indicating that one
pulse out of five is affected by the sequencing
of the phantastron V405.

The output from the cathode of V405 iF
coupled through C403 to the cathode of V404B.
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V404B operates the same as V404A by shuttling
the 6.3-kHz pulse signal to the control grid of
V406, the seven-to-one phantastron. The size
of C404 is such that V406 pulses once for every
seven input pulses. The frequency changes
from 6300 Hz to 900 Hz, a division of seven.

The cathode output of V406 is coupled via
C405 to the cathode of V404C. V404C and
V407 comprise a five-to-one phantastron and
produce an output of 180 Hz.

The cathode output from V407 is differen-
tiated by C407 and R432, and is coupled to the
grid of V408A by C408. V408 is a cathode-
coupled multivibrator. It is timed to cycle on
every third input pulse which produces an output
frequency of 60 Hz. The output signal from the
plate of V408B is routed via R43'7 through C410
to J401. This supplies the vertical frequency
for the vertical blanking and sweep circuits.

A positive-going 60-Hz pulse is coupled
from the cathodes of V408 to coupling capacitor
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R447

V402
MULTI VIBRATOR

V4031
CATHODE FOLLOWER

COMBINED

Figure 7-26. Oscillator circuit, device X8F1.

C409. A negative-going 60-Hz pulse is coupled
from the plate of V408B to coupling capacitor
C412. V409 is a phase detector used to syn-
chronize the master oscillator with a 60-Hz
line frequency to eliminate "line crawl" as a
result of 60-Hz pickup in the various circuits.
It also maintains a fixed ratiobetweenthe 60-Hz
vertical signal and the 15,750 Hz generated by
the master oscillator. This action results in a
good stable interlaced scanning raster. With
a positive signal at the bottom of R442 and a
negative signal at the top of R441, a 60-Hz sine
wave is injected through R443 to the center point
of R442 and R441.

With the AFC (automatic frequency control)
switch, S201, in the "lock" position, frequency
stabilization is maintained. If the phase of the
positive pulse tends to lag behind the 60-Hz
sine wave, the conduction of the diode V409B
increases. If the negative pulse applied to the
cathode of V409A tends to lead, conduction of
V409A also increases. A positive d-c voltage
is present at the output of the phase detector
if the pulse tends to lag, Anegative d-c voltage
is present if the pulse tends to lead. In either
case, the voltage is directly imposed at the
grid of V403B, controlling plate current. The

145
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conduction of V403B is through R447 whose
wiper arm is connected to the control grid of
the 31.5-kHz master oscillator. Thus, if the
control grid of V401 (master oscillator) is made
less positive, C418 (fig. 7-26) now has a new
discharge reference. Cutoff time of V401 in-
creases, therefore, the output frequency de-
creases in proportion to the amount of d-c
voltage feedback from V403B. The opposite
would occur for an increase in positive voltage
at the grid of V401.

Switch S201 is placed in the "unlock"
position when adjustments are to be made to
the phantastron counting circuits. When S201
is "unlocked," a ground is placed at the tie
point of R441 and R442. This allows the shifting
of the counter circuits for frequency adjust-
ments.

Counter circuits may take various configura-
tions. The use of blanking oscillators or binary
scalers may be employed inplace of phantastron
counters. Binary scalers are an arrangement
of bistable multivibrators (flip-flops) in cascade
to perform countdown by 7, 5, 5, and 3 to
produce a 60-Hz output from the master oscil-
lator frequency of 31.5 kHz.
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Each flip-flop will divide the input b-7 a
factor of 2. Arranged in cascade, a block of
3 flip-flops with feedback from the last one
to the first one will provide a countdown of
7:1. The purpose of the feedback pulse is to
allow each 7th pulse at the input to affect the
7:1 counter. A basic typical block diagram is
illustrated in figure 7-28.

SWEEP AND BLANKING
GENERATORS

The sweep and blanking generators along
with the blanking mixer (fig. 7-25) develop the
timing signals for the scanning of the pickup
tube and the blanking pulses to blank the
receiver/monitor picture screen.

In the device X8F1, sync pulses for the
receiver/monitor are clipped and separated
from the blanking pulses (25 percent of the
blanking pulses are employed for synchroniza-
tion). Some systems have sync pulses (shorter
duration) riding on top of the blanking pulses;
all systems require some form of synchroniza-
tion pulses for retrace action.

The circuits of the vertical and horizontal
sweep and blanking generators are shown in
figure 7-29.

The vertical negative pulses enter the cir-
cuit at pin 4 of J102 and are coupled through
C128 to the grid of V107A. V107A amplifies
and inverts the signal which is coupled from
the plate of V107A through C133 to the grid of

31,5 Hz

7:1

FF FF FF
1 2 3

BUFFER
AMP,

4-

6.3 k Hz

FF

V108A. Here the pulse is formed into a
trapezoidal pulse for a constant rise in current
which is necessary in the inductive output
circuit. The pulse is again shaped by C135 and
R153 and coupled through C134 to the vertical
output amplifier (V108B). The positive voltage
towards which C135 charges can be varied by
the "vertical size" control R148. This varies
the amplitude of the trapezoidal pulse. The
operating point and the savtooth current are
coupled from the plate of V108B through the
top lead of T102 to the "centering" control
R141. From R141 the sawtooth is routed to
pin 18 of J402 via pin 7 of J102. From T102
the other lead (bottom) goes to pin 6 of J102
and then to pin 6 of J402.

The driven horizontal circuit receives a
15,750 Hz negative square pulse from the sync
generators. This pulse is applied to pin 3 of
J102, and is coupled through 0116 to the
control grid of V104A. The pulse is amplified
by V104A and V105A and used to discharge
C120, which in conjunction with R133 forms
the horizontal trapezoidal pulse. The pulse is
further amplified by V105B and V106. Pulse
amplitude is adjusted by R128, pulse shape is
controlled by R129, and centering is determined
by R140. The output transformer T101 couples
the sweep pulse through pins 1 and 2 cc! J102
to pins 20 and 8 of junction block J402.

The negative horizontal drive pulse, present
at pin 3 of J102, is routed to the control grid
of V101A via C102. In V101A pulse is
amplified and coupled as a positive pulse th:rough

FF
2

1

BUFFER
AMP.

COUNTDOWN 5:1 COUNTDOWN

900

1

Hz 180

I I

I I

I I

Hz 60 Hz

FF
1

FF
2

FF --4,

BUFFER I 1 BUFFER
AMP. I I AMP.

1 II

_
`5:1 COUNTDOWN 3:I COUNTDOWN

Figure 7-28. Block diagram of typical binary countdown circuit.
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Figure 7-29. Sweep and blanking generators.

C103 to the grid of V101B. V101B, a paraphase
amplifier, produces two pulses of opposite
polarity through the coupling capacitors C104
and C105 to connector pins P1 and P2. These
pulses are used in the video amplifier to
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establish a reference level for the video signals.
The horizontal drive pulse applied to pin

3 of J102 is also routed to the grid of V102A
via C107. V102 is the horizontal blanking am-
plifier which amplifies the pulse and applies

6; 6
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it as a positive pulse to the cathode of V103A
via C109. The negative vertical pulse at the
plate of V107B is coupled to the control grid of
V103A via C106.

The horizontal and vertical pulses are
combined and amplified by V103A and applied
to the grid of V103B via C113 and CR101. R121,
8122, and CR101 form a wave shaping network
which straightens the leading edges of the
pulses: The output of the sync amplifier (V103B)
is shaped by C114 and R123 and coupled to pin
7 of J101 by C137, The blanking output is
routed to the video amplifier where it is com-
bined with the raw video from the camera
circuit and produces composite video.

VIDEO TRANSMISSION CIRCUITS

The video amplifier (fig. 7-30) contains
the circuits for amplifying the raw video from
the camera unit and inserting the blanking
and clamping pulses. (See the block diagram,
fig. 7-25.)

The raw video from the camera unit is
connected to the video input jack (fig. 7-30)
and is coupled through C201 to the grid of
V201A. The amplitude, or gain, of the video
is varied by R1406 which varies the bias of
V201. V201 A and V201B are connected as a
cascode amplifier (a circuit having the gain of
a pentode and the low noise level of a triode).

The plate output of V201B goes through
L201 and is coupled by C202 to the grid of
V202A. V202 is another cascode amplifier with
adjustable peaking by C208.

The output from the plate of V202B goes
through L202 and C211 to the grid of V203.
Aperture distortion results when the electron
beam in the pickup tube is too large to indi-
vidually sweep each particle of the photosensi-
tive plate. The splashing effect results in a very
small amount of loss in resolution. The loss
occurs in the high frequencies of the video. V203,
operating as an aperture corrector, attempts
to exaggerate the amplification of the high fre-
quencies while at the same time amplifying the
low frequencies. The amplified video from the
plate of V203A goes through R223 and L203
(shifts signal phase to lead the lagging effect
of C214) to the junction of C203 and C214.
C214 offers a low impedance return to the
cathode of V203A for high frequencies. They
are again amplified. All frequencies are coupled
through C203 to pin 2 of V203B. The output
from V203B is developed across R225, peaked
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by L204, and is coupled through C222 to the
grid of V206A.

The blanking pulse from the blanking mixer
circuit (fig 7-25) comes into the circuit (fig,
7-30) through pin 6 of J201 to the control grid
of V204A. V204A amplifies the pulse and the
output from the plate goes to the grid of
V204B. CR201 and CR202 clamp the voltage
at a positive 2 volts d.c. The pulse is amplified
at V204B and the signal goes from pin 3 of
V204B to pin 3 V206.

The negative and positive pulses at P1 and
P2 are coming from the clamper V101 (fig.
7-29). These pulses are routed to the cathodes
of V205A and V205B (fig. 7-30). V205 is called
a "keyed damper." The "keyed damper"
restores the d-c reference level of the video
to insure the constant reference to the "black
level." The reference level is adjusted by R156.

The pulses on the cathodes of V205 are
equal in amplitude and 180° out of phase. When
the video, which is coupled through C222, appears
at the plates of V205, the conduction of either
or both diodes maintains the video at a con-
stant reference point. R156 is adjusted so that
the reference voltage is a positive 2 volts.

The blanking pulse from the cathode of
V204B also appears on the cathode of V206A.
The control grid of V206A receives the raw
video from 0222. If sync pulses were needed,
they would also be inserted at this point. The
combined signals are amplified in V206A and
coupled to th' cathode of V206B. The relatively
large blanking pulse is amplified along with
the weak raw video: The output waveform
at the plates of V20(3 which appears to be ex-
aggerated is limited, or clipped, by CR203
which brings the ratio of the blanking pulse
down as compared with the video. (See the
waveforms on each side of CR203.) The purpose
of the pedestal clipper, CR203, is to clip the
upper portion of the sync (if included) and
blanking pulses to produce a clean square
pedestal. The composite video signal from
CR203 goes to the grid of V207A via L205 and
C227.

The purpose of V205C is to prevent the
inverse voltage rating of CR203 from being
exceeded and also to assist CR203 in its clip-
ping action. The plate is normally negative
with respect to the cathode. If the inverse
voltage attempts to increase, the diode will
conduct, lowering the cathode voltage of CR203.

The purpose of the "white clipper," R486,
is to reduce the amplitude of the excessive
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Chapter 7CLOSED CIRCUIT TV

video white signals in order that the lower
level background information is not destroyed,
V207B, R486, R2F9, R244, and R262 form a
voltage divider from B+ to ground. The poten-
tial at the wiper of R486 is applied through
R246 to the cathode of CR204. The potential
existing between R269 and 8244 is applied
through L206 to the anode of CR204. The po-
tential across CR204 is therefore controlled
by the position of R486. It is adjusted for 1
volt reverse bias on CR204,

The video signal appears at the tie point of
CR204 and C227. If the white video signals go
negative enough to overcome the reverse bias
of 1 volt, CR204 will conduct. This limits the
negative-going swing of the video.

The output composite video from the plate
of V207A is coupled through C230 to the video
output jack, A cable from the output jack con-
nects the control amplifier video system to
the video system in the receiver/monitor (fig.
7-31).

The composite video supplied the monitor
video circuit is coupled through C101 to the
control grid of the video amplifier (V101). Low
frequency con-pensation is achieved by C102,
while Ll serves as a shunt peaking coil for high
frequency compensation. The contrast control
(R117), which is connected to the cathode of
V101 through R102 and J1, varies the gain of

C101

COMPOSITE
VIDEO INPUT

V101 V102

the video amplifier,
The output of V101 is coupled through C104

to the control grid of the video amplifier (V102).
L2 is a shunt peaking coil, and L3 is a series
peaking coil. C105 is a variable adjustment for
low frequency compensation.

L3 and C106 couple the output of V102 to
V1038 and to the control grid of the picture
tube (V104). V103B is called a d-c restorer
which establishes a stable reference level for
the fluctuating signal ready to be placed on the
picture tube. The circuit evaluates the incoming
signals and establishes the average of all the
pulses as a reference. The large negativepulses
cause V103B to conduct heavily, and its conduc-
tion path allows a short discharge time for C106,
The short discharging path through R111 and
V103B causes R111 to develop a small negative
voltage. When C106 starts to charge, its only
path is through R112 and R111 and therefore
appears as a long RC time in relation to the
path for a negative-going signal.

All incoming signals are referenced in
respect to the potential across R111 to ground.
The action maintains a stable video signal for
the picture tube.

The high voltages at pin 10 and the cap of
V104 are supplied frora the detiection and high
voltage power supply, described later in this
chapter.

V1038 V104

BRIGHTNESS CONTROL

Figure 7-31. Monitor, video section, device X8F1.
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POWER SUPPLY

The power supply for the control unit also
supplies the operating voltages for the camera
unit. The power supply is a standard heavy-
duty, full-wave :ectifier system with electronic
regulation.

LINE AMPLIFIER
When the camera unit or the receiver/

monitor unit is located at a distant point from
the control unit, a booster called a line am-
plifier is used. Whenadditional receiver/moni-
tor units are desired, the line amplifier provides
additional signal levels.

Input composite video signals are connected
to the video input jacks Jl and Jr (fig. '7-32).
When only one input cable is to be used, a 75-
ohm resistor is connected from the other input
jack to ground, prnviding the power impedance
termination for the cable in use. The input
cable, from the control unit connected toJi, can
be continued to another line amplifier by con-
necting another cable to J2 and on to another
line amplifier or monitor.

The input signal is coupled through Cl tothe
contro grid of Vi. Fixed negative bias is placed
on Vi by BT1. BT1 contains two mercury
bias cells producing 2.7 volts d.c. The fixed
bias is used to increase the low frequency re-
sponse by allowing the cathode of Vi to be
grounded. The screen grid of Vi is connected
to B+ via R3 and R5. The output from the plate
of Vi is routed through Li and R2, and is de-.
veloped across shunt peaker L2. The coupling
capacitor C3 routes the signal through R7 to
the control grid of V2, and through R8 to the
control grid of V3.

Resistor P6 serves as the grid leak resis-
tance for both V2 and V3. Resistors R7 and R8
are grid limiting resistors to prevent the con-
trol grids from drawing current. Gain controls
R18 and R20 vary the outputs of V2 and V3,
respectively. Parallel outputs are coupled
across C4 and C5 with high frequency peaking
by L3 and R22 to output jacks J3 and J4.

The power supply provides the filament and
B+ voltages required by the amplifier circuits.
The circuit is a full-wave rectifier with elec-
tronic regulation.

The regulator tube maintains a fixed poten-
tial on the plate of V7, across R34 and R35,
and on pins 3 and 4 of VF. The regulated B+
voltage is present at the top of R36. If the B+
voltage should decrease, the decrease would

be present along the line at the top of R36. Since
R31, R30, and R33 form a voltag,o divider
network, a proportional part of the decreased
voltage is present at the connecting point of
R31 and R33. This point is also connected to
the cathode of V5B. This decreasing voltage
at the cathode of V5B causes its plate current
to increase. The increased plate current causes
the plate voltage to drop, which is reflected
(direct coupled) on the grid of V5A. The llwer
grid voltage causes an increase in the plate volt-
age of V5A which also controls the grid voltage
of both V6A and V6B. This change in control
grid voltage causes an increas it; plate
current of V6. The increased plate current
flows through R33, R30, R31, R26 and R27.
Increased current through R30 and R31 places
of higher voltage at the top of the resistors.
An increasing voltage at this point brings the
B+ voltage back to its proper value.

SYNCHRONIZING CIRCUITS
The previous discussion on closed circuit

TV was focused primarily on delivering the
video signal to the picture tube. Equally im-
portant, from the point of view of overall
receiver operation, is the system by which the
various circuits are synchronized with those
at the transmitter and made to function together
to produce the desired picture. As had been
stated before, the blanking pulses and the
horizontal and vertical synchronizing (sync)
pulses are amplified in the various stages along
with the video information.

The detected composite video signal (contains
synchronization pulses, blanking pulses, and
video) is applied to the control grid or cathode
(depending on phase) of the picture tube. The
video information intensity modulates the scan-
ning electron beam producing varying degrees
of black through white information on the screen.
The blanking pulses cut the picture tube off to
prevent a visual indication of retrace. The
sync pulses are present but have no effect since
they are present during the time the picture
tube is cut off and only drive the tube beyond
cutoff.

After detection the composite video signal
is also fed to a sync separation or clipper
stage. The vertical and horizontal sync signals
are removed from the composite video signal
and filtered. Following this, the pulses are
amplified and reshaped according to the needs
of the synchronization and sweep systems. A
block diagram of the synchronization circuits
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VOLTAGE REFERENCE

R34

R35

Figure 7-32. Line amplifier, device X8F1.

is shown in figure 7-33 with the associated
pulse waveforms.

The horizontal sync signal fires the hori-
zontal oscillator at exactly the right instant
to maintain the proper synchronization between
the horizontal sweep in the receiver picture
tube and the horizontal sweep in the transmitter
camera tube. The output of the horizontal os-
cillator is formed into a sawtooth waveform;
it is then amplified and applied to the horizontal
deflection coils.

The vertical sync signal fires the vertical
oscillator at the right instant to maintain the
proper synchronization between the vertical
sweep in the receiver picture tube and the

153

_4) 4-I(

vz

L-AVV\,--

+240V

134

R36
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vertical sweep in the transmitter camera tube.
As in the case of the horizontal oscillator output,
the vertical oscillator output is formed into
sawtooth were (modified into a trapezoidal
form); it is then amplified and applied to the
vertical deflection coil.

SYNC SEPARATORS

Sync separation, or sync clipping, may be
accomplished by the use of circuits employing
diodes, triodes, or pentodes. A simplified cir-
cuit of a diode sync separator is shown in figure
7-34. During the time the sync voltage is ap-
plied to the input, thr, diode plate is positive
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Figure 7-33. Block diagram of synchronizing circuits.

with respect to the cathode, and capacitor C is
charged through the low resistance of the con-
ducting diode. Between pulses, capacitor C
discharges through R and thus maintains a
negative bias between plate and ground; this
cuts off all signals up to the blanking level. The
bias is maintainc-d at approximately the blanking
level, and only the sync signal causes pulses of
current to flow through RL, across which the
output is taken.

The output pulses consist of the horizontal
sync pulses, the equalizing pulses, and the
serrateu vertical sync pulses. These pulsesare fed to filter circuits that separate the
vertical sync pulses from the horizontal sync
pulses.

The problems involved in removing (sync
clipping) the sync signals from the composite
signal, and in amplifying, separating, and utiliz-
ing those signals to control the horizontal and
vertical oscillators are treated only in a general
way in this section. There are many methods of
solving these problems, and therefore a detailed
treatment of each method is not possible in this
training manual.
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CURRENT
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Because the repetition rate of the vertical
sync pulses is 60 pulses per second and that
of the horizontal sync pulses is 15,750 pulses
per second, they can be separated by filters.

One filter, the high-pass filter, is used to
pass and shape the trigger voltages for the
horizontal oscillator (a multivibrator or block-
ing oscillator) as shown in figure 7-35. The
circuit in this figure has a short time constant
with respect to the period (width) of the horizontal
pulse. The output signal is developed across R,

The leading edge of the square-wave input
pulses causes a rapid charge of C through R.
The trailing edge causes an equally rapid dis-
charge of C trough R. The flow of charge and
discharge currents through R causes the sharp
spikes of output voltage, as shownin figure 7-35.
Only one spike in each pair (for example, the
positive spike) is needed to trigger the hori-
zontal oscillator. The other spike of the pair
occurs at a time when the oscillator is in-
sensitive to triggering pulses.

The low-pass filter used to pass and shape
the trigger voltages for the vertical oscillator
(a multivibrator or blocking oscillator) is shown

.675
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Figure 7-34. Diode sync separator.

in figure 7-36. The RC time constant is long
with respect to the width of each serration in
the vertical pulse. Because of the long time
constant in the integrator circuit, C does not
have time to discharge during the interval
between serrations. However, the RC time
constant is short compared to the period of the
combined vertical serrated pulses. Thus, C
pharrrpq un to the neck value chlrincr the time

TO FILTERS THAT
SEPARATE THE
VERTICAL AND
HORIZONTAL SYNC
SIGNALS

TD. 471

figure 7-37. The composite video signal with
negative blanking appears at the video input
jack. R118 is the sync clip level (gain) po-
tentiometer from which the desired amplitude
of signal is coupled through C109 to the control
grid of V105.

C112 and R123 form a grid leakbias network
for V106A. With grid leak bias and low plate
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Figure 7-35. High-pass filter for

horizontal sync.

Both vertical and horizontal pulses present
at the plate of V106B are routed to the differen-
tiator network consisting of C125 and R147.
This network permits the horizontal pulses to
pass and are coupled by C126 to the frequency
comparing network.

SWEEP CIRCUITS

A

BI TOR

version of a blocking oscillator
is shown in figure 7-36 (A). When plate and
filament voltages are applied to the tube, plate
current begins to flow. A voltage is induced in
the grid circuit (via transformer T) that makes
the grid positive with respect to ground, and
the plate current is thereby increased rapidly
to saturation. Capacitor C2 charges rapidly
during the time that grid current flows. At
saturation the plate current and field about T
stop increasing. The voltage induced in the
secondary of T drops to zero, and therefore
the induced positive grid voltage drops to zero.
Capacitor C2 begins to discharge through R2
and the plate current falls; the field of T col-
lapses. The voltage induced in the secondary
of T is now of a polarity that aids the discharge
of C2. The grid, therefore, becomes more
negative with respect to ground, and plate current
falls rapidly to zero. When the plate current
is cut off, T's primary field reverses, causing
the voltage at the plate of V1 to be higher than
B+.

Capacitor C2 continues to discharge rela-
tively slowly through R2. This action maintains.'::
a negative charge on the grid for an appreciable
length of time. The time (equal to the period
between the pulses produced by the oscillator)

.11
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Figure 7-36. Low-pass filter for vertical sync pulses.

MULTIVIBRATOR

A synchronized multivibrator circuit, which
produces a sawtooth output, is shown in figure
'7 -38 (B). The sync pulses can controlthe firing
of the multivibrator if the frequency of the
multivibrator is slightly less than the frequency
of the sync pulses.

VERTICAL SWEEP

TD. 473

vertical linearity control (R145) varies the
bias of V109, thereby controlling the gain of
V109. Both of these controls (R143 and R145)
will vary the amplitude of the vertical sweep
signal. Transformer T101 is used to couplethe
vertical sweep to the deflection coils on the
picture tube through J2.

The development of the required trapezoidal
, .
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Figure 7-39. Vertical sweep

circuit device X8F1.

circuit (fig. 7-41). The horizontal oscillator
V111A is a (free running) modified Armstrong
type oscillator. The grid tank consists of L101A
(upper half), C133, C134, C135, C136 (capacitive
current coupler) and V103A, a capacitive reac-
tance tube. C133, C134, and C135 are connected
in parallel to provide stability in the event of
tolerance fluctuations of any one capacitor.
The tickler coil is in the cathode circuit of
V111A and is shown as the lower half of L101A;
C137 places the bottom of the oscillator tank
circuit at a-c ground. C138 couples the tank

_ -

signal is developed across R158 the grid re-
sistor. The plate circuit of V111A consists of
a ringing coil (70 kHz to 90 kHz) L102 that is
dampened by R160. R159 limits current to pro-
vide the proper plate potential for the oscillator.

The frequency of the oscillator is deter-
mined by the size of R158 and the grid tank
circuit. With the oscillating sine wave from the
oscillator driving the discharge tube (V111B),
the sawtooth developed at the plate of V111B is
less than the necessary 53.34 microseconds
(sweep time) and the decay time much longer
than 10.16 microseconds (blanking time). L102
is placed in the plate circuit of V111A to com-
pensate for the incorrect waveform and to
cause V111B to generate a sawtooth of the de-
sired rise and decay time (note waveform at
L102). L102 is a ringing coil placed in the
circuit to generate the large signal pulsing at
15,750 Hz. The coil has an internal resonant fre-
quency from 70 to 150 kHz. R160 is placed in
parallel with L102 as an oscillation damping re-
sistor (swamping). The output of V111B is sent
to the horizontal deflection and high voltage
circuits.

AUTOMATIC FREQUENCY
CONTROL (AFC)

In the sweep circuits discussed thus far, the
...., f carl f rnr1.-1
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the filter directly to the horizontal and vertical permits the passage of short bursts of noisesweep oscillators. This simple, direct system energy. Consequently, it is necessary to employwould he satisfarthwAr if it Itar.ta .
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The second method of isolating the hori-
zontal sweep oscillator from noise bursts is
shown in figure 7-42 (B). As in the previous
system, a frequency (or phase) discriminator
is used. It compares the sync-signal input from
the filter or sync amplifier with the input feed-
back from the horizontal sweep amplifier and
produces a d-c output that is proportional to

TO
DEFLECT 10

SYSTEM

TD.479

L101A induces a voltage in L101B which is
180° out of phase with the oscillator voltage.
This voltage is then applied to the plates of
V110. Sync pulses coupled from the sync sep-
arator by C126 are also placed on the plates of
V110. The phase of the sync pulse is the same
on both plates.

The purpose of the discriminator is to com-
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oscillator frequency back into phase with the
sync.

If the horizontal synchronization is lost
temporarily, the horizontal frequency slug (hold
control L101A) can be adjusted to lock the pic-
ture in sync. The automatic frequency control
circuit generally holds the fracture in sync
through one-half rotation of the hold control.
The range through which the oscillator r.',an be
varied manually by the hold control and still
hold the picture in sync is called the hold-in-
range or lock-in-range. The range of fre-
quencies through which the AFC circuut will
react and can lock-in the oscillator after sync
has been lost is called the pull-in-range. The
pull-in-range is always less than the hold-in-
range.

The horizontal hold control should be set at
the middle of its hold-in-range so that the os-
cillator can be pulled into sync easily when
changing channels.

Blanking of the picture screen has the timing
o the sync and blanking pulses in the trans-
mitted signal, but the flyback is determined by
deflection circuits in the receiver/monitor.
The position where the black blanking bars
appear on the picture screen depends upon the
phase of the scanning in the receiver/monitor
deflection circuit with respect to the blanking
pulses in the received video signal. If the
receiver/monitor's horizontal system shifts

Associated with the high voltage power supply
is the "boosted B+" power supply. This voltage
is derived from the conduction of a diode, which
conducts during a portion of the horizontal
sweep. The voltage is filtered and applied to
special circuits within the receiver/monitor

The voltages in the deflection and high
age section range up to 30,000 volts and pre-
sent a constant hazard to maintenance person-
nel. Safety precautions referred to in this
training manual and manufacturer' s maintenance
manuals should be carefully observed.

FLYBACK METHOD

The three tubes used in the high voltage
system are specially constructed to supply the
required voltages and currents. The horizontal
output (driver) tube V1 is a pentode designed
for high currents and voltage. V3 is the high
voltage diode which rectifies the voltage for
the picture tube. The damper tube (V2) is a
diode which aids V3 in developing the extremely
high voltage and in supplying the boosted B+
voltage.

A sawtooth voltage (approximately 70 v)
from the horizontal oscillator is coupled by C2
and R1 to the control grid of Vl. V1 will
normally use grid leak bias. Cathode bias is
developed by C3 and R2. This is a protective
bias to limit plate current in the event that thp
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causing the oscillation to decay to zero. The
damped current in the deflection coils again
starts the beam moving from left to right.

The oscillating action of the output circuit is
approximately 70 k Hz-7 microseconds for
lne-half pulse, the time of the horizontal re-

Boosted B+ Voltage

Current flowing through V2 (fig. 7-43)
charges the boost capacitor (C5) to the regular
300 v B+. The a-c deflection voltage across L2
makes the plate voltage of V2 100 volts more
posiuve during horizontal trace time. This
causes C5 to charge to 400 volts, the boosted
B+ value. C4 and L6 form a filter network for
the voltage.

High Voltage

The pulse produced in the horizontal output
circuit (fig. 7-43) during the first half-cycle of
oscillation for the flyback is used to develop
the high voltage for the picture tube. This is
accomrlished by stepping up the a-c flyback
voltage and supplying it to the plate of the high
voltage rectifier (V3).

During retrace, a negative pulse of 1,000
to 2,000 volts is produced in the output circuit
and is impressed into the flyback secondary.

is from 3,000 to 6,000 volts due to the step-up
action from L2. L3 provides a step-up pulse
that is from 9,000 to 20,000 volts for the plate
of the high volt:Iffe rertifi %'"` on the
pulse appears (in Lne plate of V3, Luc tube con-
ducts and charges C8. Since the frequency is
15,750 Hz, the charging of C8 is sufficient to
provide filtering.

The drive control (C1) varies the amount
of sawtooth voltage present at the grid of V1
by acting like a voltage divider. The width
contra (L5) is in parallel with part of the
secondary winding L2. Varying L5 varies the
inductance which will widen the raster.

The amount of boosted B+ voltage varies as
C5 charges and discharges. The operation of
the outuut tube (V1) can be controlled by shift-
tag the phase of the boosted 13+ and the saw-
tooth grid voltale:e. Adjusting the linearity con-
trol (L6) will affect the stretching of the center
portion of the screen.

The adjusting of the horizontal controls has
three effects: drive affects the left side, linear-
Wi affects the center, and width affects the
right side of the screen.

AlUTOTRANSFOPMER METHOD

In the autotransformer-coupled horizontal
output circuit (fig. 7-44), the primary and
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The filament power supply is obtained from a
secondary winding composed of one or two turns
of wire.

In this type of circuit, failure of the low vol-
tage supply automatically removes the high vol-

tage. This is an advantageous arrangement be-
cause if the horizontal sweep were removed,
without removing the high voltage at the same
time, the screen might be damaged at the point
where the electron beam strikes it.



CHAPTER 8

CLOSED CIRCUIT' TV
MAINTENANCE AND APPLICATION

REMOTE OUTPUT

The methoi4 of transmitting the amplitude-
modulated telt vision picture signal is similar
to the familiar system of sound transmission
in the standard AM radio broadcast system. In
both systems the amplitude of an RF carrier
is caused to vary.

In TV broadcasting the composite video
signal modulates a high frequency carrier wave.
The modulated picture carrier is the composite
video signal containing all the information
needed for picture reproduction. At the receiver
the picture signal is detected to recover the
composite video signal which is then used to
reproduce the picture.

In CCTV the transmitter is a low powered
system which radiates the signal over a selected
coverage. Conventional TV receivers receive

mission is called "vestigial sideband." The
video occupies 4. 5 MHz, leaving the remaining 1.5
MHz for the sound portion and channel separa-
tion. In installations that require sound. a
separate FM transmitter is employed. FM
transmitters are discussed in Basic Electronics,
NavPers 10087-B.

The CCTV transmitting system employs a
relatively simple circuit (fig. 8-1). The raw
video from the camera unit connects to the
circuit at the control grid of VIA. V1A, V1B,
and V2A are conventional video amplifiers utiliz-
ing shunt peaking. V2B is a pentode video
amplifier. CR1 in the grid circuit of V2B acts
as a d-c restorer which maintains the black
level of the video at a constant voltage. The
video signal on the control grid and the sync
pulses coupled on the cathode are combined in
V2B to produce the composite video signal. The
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V3B is an electron-coupled oscillator. The
oscillating tank consists of L6, C13, and C14.
Adjusting C14 varies the frequency from 54 to
88 MHz (channels 2 through 6). The output of the
oscillator is coupled from the plate of V3B
through C11 to the cathode of V3A.

V3A is the modulator output tube. The com-
posite video is applied to the control grid at
an established value by the d-c restorer (CR2).
CR2 conducts on the positive peaks, thereby
clamping the composite video at .a negative value.
The RF oscillator sine wave is applied to the
cathode of V3A. Amplitude-modulated output is
coupled through C9 to the RF output terminals.
An antenna system can be connected for radia-
tion of the signal, or the output connected to
power amplifiers for long range transmission.

REMOTE RECEPTION
In common with other electronic receiving

equipments, the TV transmission line functions

to convey (with minimum distortion and mini-
mum loss) the signal from the antenna to the
receiver. To satisfy these requirements, the
line should be balanced to ground (that is, each
of the conductors should have the same capac-
itance with respect to ground); and the primary
of the input circuit should be centertapped.
Undesired signals induced in the line are thus
balanced out and do not affect the operation of the
receiver. To reduce losses, the transmission
line should have low effective resistance, and the
characteristic impedance should be the required
value to match the antenna and the receiver input
for maximum power transfer.

A number of transmission lines may be used
with television receivers; for example, the
twisted pair, the shielded pair, the coaxial line,
or the twin line.

The type of antenna used will vary with the
particular installation. The antennas shown in
figure 8-2 are some of the simpler types. The

PEPLEcTOP

INSULATOR

ACTIVE SUPPORT
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primacy purpose of all TV antennas is to inter-
cept the maximum amount of desired signal
energy and to make it available at the input of,
the transmission line.

Several factors, such as economy, flexibility,
low loss, and impedance match, have led to wide-
spread use of the 300-ohm twin line. The con-
ductors, spaced at a distance of about 3/8 inch,
are embedded in a plastic ribbon. Although this
type of line has several good features, it should
be pointed out that weathering will change its
characteristic impedance; and, because of a lack
of shielding, its use may not be advantageous in
<treas wheve there is a large amount of electrical
disturbances. Most shipboard and aircraft in-
stallations utilize shielded transmission lines,
as they have for other VHF and UHF installa-
tions, and for the same purposes.

TELEVISION TUNERS

Television tuners, like those of communica-
tions receivers, consist essentially of three
parts: the RF amplifier, the oscillator, and the
mixer. The' function of the front end (composed
of the RF amplifier, the oscillator, and the
mixer) is to amplify the relatively weak input
signal of the desired frequency, to produce a
locally generated RF signal of the correct fre-
quency, and to mix these two frequencies in such
a vav as to nroducp the phncpn

FROM

TV
ANTENNA

TUNING CONTROL
GANGED ON COMMON

SHAFT

FINE TUNING

TO IF
SYSTEM

TD. 484
Figure 8-3. Block diagram of TV front end.

a popular tuner in which the inductance is varied
over the tuning range while the capacitance
remains constant.

RF AMPLIFIERS

Because the television signal available at
the input of the television receiver is weak, it is
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SIGNALS
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AGC

Figure 8-4. Tuner RF amplifer.

Neutralization is not necessary for operation
on the low band because of the compact arrange-
ment of the circuit and the tube connections.
Likewise, neutralization is unnecessary for
operation on the high band because L3 and C2
(the distributed capacitance to ground) form a
series-resonant circuit (resonant at the center
of the high band) from the plate of V1 to ground.
The signal voltage across L3 varies the potential
of the cathode of V2 with respect to ground;
and, because the grid is grounded, the signal
is applied effectively between the cathode and
the grid of V2. This arrangement, in effect,
nullifies the shunting distributed capacitance
insofar as injecting undesired noise or de-
generation into the grid circuit of V1 and
V2.

OSCILLATORS

Although many radio receivers employ a
common tube for the oscillator and mixer, it is
usually more satisfactory for frequencies used in
commercial TV, to use a separate oscillator
tube. Triodes are generally used in one of a
number of possible circuit arrangements.

8+

L4

TD.485

The ultra-audion oscillator, similar in many
respects to the Colpitts oscillator, is often
employed. In other receivers, the Hartley cir-
cuit, t.. Colpitts circuit, or some form of push-
pull arrangement is used. Oscillators are dis-
cussed in Basic Electronics, NavPers 10087-B.

The fine tuning control is included in the
oscillator circuit.

MIXERS

The mixer tubes commonly used in TV re-
ceivers are triodes or pentodes. As inthe case
of RF amplifiers, triode mixers are less noisy
than pentodes. However, they lack the gain of
pentodes. Diodes introduce little or no noise,
but they do not add gain. Energy is coupled
from the oscillator into the mixer by capacitive
or inductive means. Mixers are also discussed
in Basic Electronics.

VIDEO CIRCUITS

Video IF amplifiers perform essentially
the same functions that are performed by thelF

C5 0
-1.68
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amplifiers in superheterodyne radio receivers.
However, bandpass considerations, vestigial
sideband transmission, the necessity for trap-
ping unwanted sound and video beat frequencies,
and other factors make the design of video IF
amplifiers somewhat difficult. A detailed dis-
cussion of the various types of video IF amp-
lifiers is beyond the scope of this training
manual. However, the overall problems and
some of the methods used to solve them are
given.

Perhaps the best approach is to list the
various problems inherent in the video IF section
of a television receiver and to indicate one or
more methods of solving each of the problems.

FIRST: For RF spectrum economy, the
lower video sideband is greatly suppressed, and
the video information is contained largely in
the unsuppr essed upper sideband. The remaining
portion of the lower sideband is the vestigial
sideband. The general form of the television
RF spectrum is shov;i1 in figure 8-5.

Because it is impracticable to remove all
of the lower sideband, the response curve of
the video. IF stage must have a special form.
In general, the response curve is similar to
that shown in figure 8-6. It may be seen that
the video IF has a higher frequency than the
sound IF. This results from the fact that the

CHANNEL 2

6 MHz

local oscillator operates at a higher frequency
than that of the incoming signal.

That portion of the sidebands extending 1.25
MHz on both sides of the video carrier contains
more energy than the sidebands beyond 1.25
MHz (fig 8-5). This results from the fact that
both upper and lower sidebands exist in the 1.25
MHz bandwidth in the immediate vicinity of the
video carrier; whereas, beyond 1.25 MHz only
the upper sideband is present. If the IF amp-
lifiers were flat over the video band, the fre-
quencies between 0 and 1.25 MHz on each side of
the video carrier would be overemphasized at
the second detector. In othe,, ords, the amp-
litude of these signal frequ,iicies would be
greater than that of the remaining frequencies
in the upper sideband of the video signal
because of the increased energy associated with
the frequencies between 0 and 1.25 MHz on each
side of the video carrier.

In order to achieve uniformity in the mag-
nitude of the output video signal for all fre-
quency components, the IF stages are adjuste-1
so that the video IF carrier falls about halfway
down on the upper slope of the response curve.
The lows are therefore amplified less than the
highs, and a more uniform response is achieved.
For example, a receiver tuned to channel 3
having a video carrier of 61.25 MHz may have

CHANNEL 3

UPPER
SIDEBAND

VIDEO
CARRIER

SOUND
CARRIER

1.25

MHz
55.25
MHz

54
MHz

59.75
MHz

59 25
MHz

MH:t

6 MHz

CHANNEL 4

UPPER
SIDEBAND

MHz
61.25
MHz

VIDEO
CARRIER

SOUND
CARRIER

6 MHz

UPPER
SIDEBAND

65.75
MHz

65.25
MHz

66
MHz

MHz
67.25
MHz

Figure 8-5. RF spectrum of TV channels 2, 3, and 4.
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GAIN

SET TUNED TO
CHANNEL 3
LOCAL OSCILLATOR 87 MI-;z

4MHz

41.75 MHz

SOUND IF
41.25 MHz

E
E

2

V

VIDEO
45.75MHz

FREQUENCY

39.75 MHz CAUSED BY
VIDEO CARRIER OF
CHANNEL 4 BEATING
WITH THE LOCAL
OSCILLATOR

Figure 8-60Video IF response curve.

a local oscillator frequency of 107 MHz. The IF
bandwidth will then extend from 107-61.25 =
45..75 to 107-65.25 = 41.75, or a total of
45.75-41.75 = 4 MHz. In the alinement of video
IF stages, this adjustment is very important.

SECOND: Because the response charac-
teristic of the RF and converter stages is
intentionally broadened to pass the desired
range of frequencies (6 MHz), the sides of the
response curve taper off gradually. This
means that undersirable frequencies may be
passed through to the video IF system, which
may cause horizontal bars to appear on the
picture. For example, it is assumed that a
television receiver employing a split-sound
system is tuned to channel 3. (In a split-
sound system the audio is taken off before the
detector stage; whereas, in intercarrier-sound
systems the audio is taken off after the detec-
tor stage.) The frequencies (39.75 MHz, 41.25
MHz, and 47.75 MHz) that may cause trouble
on the television screen are indicated in figure
8-6. The 39.75 MHz beat note, caused by the
combining of the video carrier (67.25 MHz) of
channel 4 with the local oscillator frequency
(107 MHz), is close enough to the desired fre-
quencies to be passed through to the video IF

47.75 MHz
CAUSED BY SOUND
CARRIER OF
CHANNEL 2 BEATING
WITH THE LOCAL
OSCILLATOR

TD. 487

system. Likewise, the 47.75 MHz beat note,
caused by the combining of the sound carrier
(59.75 MHz) of channel 2 with the local oscil-
lator frequency (107 MHz), is close enough to
be passed also. Of course, the sound IF (41.25
MHz) of channel 3 is the signal most likely to
get through and must be trapped out. In inter-
carrier systems this frequency, which beats
with the video IF to produce the 4.5 MHz
sound IF, must not be removed until after the
sound IF (4.5 MHz) has been fed to the audio
channels.

Some representative trap circuits are shown
in figure 8-7. An absorption trap is shown in
part (A). The trap is tuned to the undesired
frequency, and the output voltage (at the unde-
sired frequency) developed across L is greatly
reduced. It is therefore effectively removed
from the input to the next stage.

A degenerative trap is shown in figure 8-7
(B). At its resonant frequency (the undesired
frequency) the trap offers a high impedance
and this causes degeneration and reduced gain
at that frequency.

A series-resonant trap is shown in figure
8-7 (C). The trap is tuned to the undesired
frequency and thus shunts these frequencies
around the input of the stage.
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(A)
ABSORPTION TRAP

(C )
SERIES- RESONANT TRAP

(B)
DEGENERATIVE

TRAP

TRAP

(0)
PARALLEL -

RESONANT TRAP

TD. 488
Figure 8-7. Trap circuits.

The parallel-resonant trap, shown in figure
8-7 (D), offers a high impedance to the un-
desired frequency. Thus, the offending volt-
age is dropped across the trap circuit and is
not available at the input of the next stage.

Although trap circuits are commonly em-
ployed in the video IF stages, they are some-
times also included in the video amplifier of
television receivers.

THIRD: In order to pass the necessary wide
band of frequencies, most television receivers
employ a stagger-tuned IF system. Each stage
is tuned to a slightly different frequency to
broaden the overall response curve. As an
example, it may be assumed that a quality tele-
vision receiver, employing split sound and stag-
ger tuning, is tuned to channel 3. It may be
assumed also that the local oscillator operates
at 107 MHz.

The video IF is
107 MHz 61.25 MHz = 45.75 MHz

and the sound IF is
107 MHz 65.75 MHz = 41.25 MHz

The various tuned circuits in the IF section
(together with the traps) are shown in figure
8-8 (A). The various frequencies in the vicinity
of the video IF are so chosen that the overall
response curve is similar to that shown in (B).
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VIDEO DETECTORS

The video detector in a television receiver
performs essentially the same function as the
second detector in a superheterodyne amplitude-
modulated radio receiver. It rectifies the signal
(video and sync pulses) fed to it by the video
IF system, removes the IF components, and
feeds the remaining signal and sync information
to the video amplifier. Various circuit arrange-
ments, employing either diode electron tubes or
crystals, are used by the manufacturers of tele-
vision receivers.

One type of diode detector is shown in figure
8-9 (A). 'Two methods of connecting the detector
are shown. The output of V1 has a negative
picture phase,, and V2 has a positive picture
phase.

In figure 8-9 (A), the low amplitude positive-
going picture signals correspond to the brighter
portions of the picture and higher amplitudes
correspond to progressively darker portions of
the picture. This corresponds to the negative
picture phase.

The low amplitude negative-going picture
signals of V2 correspond to the brighter portions
of the picture and higher amplitudes correspond
to progressively darker portions of the picture.
This corresponds to the positive picture phase.

The concept of negative picture phase may
be made clearer from the following considera-
tions. A video signal having a negative picture
phase causes the cathode of the picture tube to
be driven in a positive direction beyond cutoff
during the blanking pulses. During the darker
portions of the picture, the cathode is biased
in the positive direction, but not to cutoff. Con-
sequently, few electrons reach the picture tube
screen, and the screen is relatively dark. During
the brighter portions of the picture the cathode is
driven only slightly in the positive direction, and
many electrons reach the picture tube screen.
The screen is therefore relatively bright.

The concept of positive picture phase maybe
made clearer from the following considerations.
A video signal havtrtg a positive picture phase
causes the grid of the picture tube to be driven
negative below cutoff during the blanking pulses.
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Figure 8-8. IF section response curve.

During the darker portions of the picture the
grid is driven considerably negative, but not
to cutoff. Consequently, fewer electrons reach the
picture tube screen, and the screen is relatively
dark. During the brighter portions of the pic-
ture, the grid is driven only slightly negative,
and many electrons reach the picture tube
screen. The screen is therefore relatively
bright.

In the United States, negative transmission
is used; that is, the television signal is trans-
mitted with the negative picture phase. In cer-
tain other countries, positive picture trans-
mission is used.

The output of the detector in the receiver
may have a positive or a negative picture phase

h
2cNT:.,0

MIi

43.4
MHz

-:-

TD. 489

as indicated in figure 8-9 (A), irrespective of
the type of transmission used. In either case,
the video amplifiers must supply a signal having
a positive picture phase to the grid of the pic-
ture tube. If the signal is applied to the cathode
of the picture tube, it must have a negative
phase.

The strength of the signal at the output of
the detector is not sufficient to drive the picture
tube, and therefore one or more stages of video
amplification are necessary.

The circuit arrangement of a video crystal
detector is shown in figure 8-9 (B). The crystal
performs essentially the same function as the
diodes.
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Figure 8-9. Video detectors.

Video Amplifier Design Problems

After the video signal (containing the video
information and the blanking and sync pulses)
has been rectified in the second detector, it
must be amplified in one or more video am-
plifiers before it is applied to the picture tube.
Because a wide band of frequencies must be
passed without discrimination by the video
amplifiers, they must be carefully designed.
Special high and low frequency compensating
circuits must be used to extend the approximate
range of frequencies passed from 30 hertz to
4 MHz. In other words, frequency distortion must
be eliminated as much as possible.

The low frequency video components include
the low frequency a-c variations (represented

TD. 490

on the picture screen as portions of the image
that do not contain fine detail), the blanking
pulses, and the sync pulses (vertical and hori-
zontal). The high frequency video components
are the high frequency a-c variations that pro-
duce the fine detail on the picture screen. In
addition to the low frequency and the high fre-
quency components in the transmitted signal,
there is a zero frequency, or d-c, component
present.

If all of the frequency components are not
properly amplified in the video amplifier sec-
tion, a distorted image is produced. The distor-
tion may appear as a lack of fine detail, a lack
of image sharpness in the larger objects, or a
lack of contrast.

In addition to frequency distortion, phase
distortion must also be eliminated as much as
possible. In effect, phase distortion means
that certain components (frequencies) that make
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up complex waveforms are not passed by the
amplifier in the same length of time that other
frequencies are passed. For example, in re-
sistance-coupled amplifiers the coupling capac-
itor and the grid resistor, acting together,
cause a phase shift that varies with the frequency.

Phase distortion may alter the background
of the picture shown on the television screen;
portions that should be white may be gray or
even black. At the lower frequencies, excessive
phase shift may cause larger objects to be
blurred on the screen. At the higher frequencies,
excessive phase shift causes the fine detail to
be blurred.

Methods of Eliminating
Frequency and Phase Distortion

Video frequency amplifiers are discussed
in Basic Electronics. It is pointed out that the
average resistance-coupled amplifier has a flat
response of only a few thousand hertz and is
therefore not suitable for amplifying video
frequencies.

In order to amplify the higher frequencies
as much as the middle range of frequencies, it
is necessary to use some form of high frequency
compensation. This type of compensation com-
monly takes the form of shunt compensation or
series compensation or a combination of both.

In a resistance-coupled amplifier the output
capacitance of the first amplifier stage, the
distributed capacitance of the wiring, and the
input capacitance of the second amplifier stage
tend to shunt the high frequencies of the first
stage to ground, thereby leaving less output
voltage at these frequencies available to the
second stage. The high frequencies are there-
fore not amplified as much as the middle range
of frequencies.

This shunting effect may be compensated
for (or the frequency range extended) by the
use of a small inductor inserted in series with
the plate load. The value of this inductor is so
chosen that it will neutralize the distributed
(output and input) capacitance of the circuit. That
is, this inductor together with the distributed
capacitance, forms a parallel-resonant circuit
that is resonant at a frequency where the
response curve begins to fall appreciably. The
frequency range is thereby extended. This type
of compensation is called shunt compensation,
and the coils are called peaking coils.

Series compensation may also be used. In
this case, a small inductor is added in series

with the coupling capacitor and forms a series-
resonant circuit (resonant at a frequency where
the response curve begins to drop) with the dis-
tributed capacitances. At resonance, increased
current flows through these capacitances, and
larger voltages are available at the input of
the amplifier tube. To prevent a sharp peak in
the response curve, a resistor is shunted across
the series inductor.

In order to amplify the lower frequencies
as much as the middle or high range of fre-
quencies, it is necessary to use some form of
low frequency compensation. At low frequencies,
the reactance of the coupling capacitor is large
and much of the signal voltage is dropped there
and is not available at the grid input. A large
coupling capacitor could be used; but if this
were done, the stray capacitance and leakage
current would be increased. Of course, a
coupling capacitor introduces some phase shift at
low frequencies.

Both the loss in gain and the increase in phase
shift at the lower frequencies may be compen-
sated for in part by dividing the load resistor
into two parts and bypassing one part with a ca-
pacitor. At the lower frequencies the plate load
includes both resistors, and therefore the output
voltage is higher. At the higher frequencies a
portion of the load is effectively bypassed by the
capacitor, and the output is proportionately
lower.

D-C Restorers

The d-c restorer (or clamper) restores the
d-c component of a pulse waveform after this
component has been removed by the passage
of the waveform through the coupling capacitor
in the video amplifier stage. It is necessary to
reinsert the correct d-c component at the input
of the television picture tube if the correct level
of background illumination is to be maintained.
Also, if the correct d-c component is not re-
inserted, the blanking level will vary (instead of
remaining constant, as it should), and retrace
lines will appear on the screen during the time
the blanking voltage is insufficient to cut off the
picture tube during retrace.

The average brightness of one scanned line
may differ widely from the average brightness
of another scanned line, as indicated in figure
8-10 (A).

The average d-c component depends on the
average brightness of a scanned line. A low d-c
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Figure 8-10. Function of the d-c component in the video signal

component in the negative direction means that
there exists a high level of brightness during
that line; a high d-c component in the negative
direction means that there exists a low level of
brightness during that line. The average d-c
component therefore establishes the blanking
level.

Figure 8-10 (B) illustrates what happens
when the d-c component is removed by the
passage of the video signal through a coupling
capacitor. Although the picture tube may be
biased so that it is not driven in a positive
direction beyond a certain value, nevertheless
the blanking level varies and the retrace is
often visible. The background brightness level
also differs from that at the transmitter.

Simplified circuits of two types of d-c
restorers are shown in figure 8-11. The function
in each case is to restore the d-c component
that was lost when the video signal passed
through the coupling capacitor of the video
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amplifier. D-c restoration is accomplished
by adding to the instantaneous a-c signal enough
d-c voltage to bring the blanking voltage to the
cutoff point.

The action of the d-c diode restorer may
be explained in the following manner: Without
the diode the input signal voltage has the ap-
pearance of that shown in figure 8-10 (B).
During the negative portion of the cycle (when
the blanking and synchronizing pulses are active)
the diode (fig 8-11 (A)) conducts because its
cathode is negative and its plate is positive.
This action occurs because the self-induced
voltage across L opposes the B supply voltage
and exceeds the value between point B and
ground. Capacitor C charges rapidly through
the diode and has the polarity indicated. The
amount of the charge (voltage across C) depends
on the strength of the input signal.

During the positive portion of the signal,
shown above the 0 line in figure 8-10 (B), the
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diode cannot conduct, and C (fig, 8-11 (A)) dis-
charges relatively slowly through R. A positive
potential, which reduces the bias on the picture
tube, is thus applied between grid and cathode
during the scan interval between the blanking
pulses. During this interval the diode is effec-
tively an open circuit, and the video signal ap-
pears across R in series with the d-c voltage
supplied by C. The greater the input voltage,
the less the net bias remaining on the grid of
the picture tube and the higher the average
brightness. Thus the condition existing in figure
8-10 (A), is reestablished.

A grid leak d-c restorer circuit is shown in
figure 8-11 (B). The incoming video signal has
a negative picture phase, and the d-c component
is missing; the output video signal has a positive
picture phase, and the d-c component is re-
stored, or reinserted.

The action of the grid leak may be explained
simply. There is no fixed bias on the tube, and
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the grid goes positive whenever a positive pulse
is applied. Grid current flows, and C charges
rapidly through the conducting grid circuit. If a
large pulse is applied, a large amount of grid
current flows and a large bias is developed. If
a small pulse is applied, a small amount of grid
current flows and a small bias is developed.
These two actions tend to stabilize the plate
current at the same level during the pulses of
current; that is, the blanking pulses are lined
up at the same level as they were before the
d-c component was removed. During the in-
terval between blanking pulses, C discharges
slowly through RG.

It should be emphasized that the bias re-
mains essentially constant (because of the long
time constant of C and RG) during the interval
between blanking pulses. If this were not true,
the d-c component would be lost.

TELEVISION SOUND SYSTEMS

The sound system of a television receiver
is essentially the same as that of an FM re-
ceiver. Because FM receivers are described in
Basic Electronics, it is unnecessary to des-
cribe them in detail in this chapter. An impor-
tant difference, however is the system used for
IF amplification. There are two systems in use:
the split-sound system and the intercarrier-
sound system.

SPLIT-SOUND SYSTEM

A simplified version of a split-sound system
is shown in figure 8-12. Although a large num-
ber of the newer television receivers use inter-
carrier sound, some sets still employ the split-
sound system. In the split-sound system the
sound IF is removed at the output of the con-
verter (or from the first video IF) and ampli-
fied in a series of sound IF amplifiers.

INTERCARRIER-SOUND SYSTEM

A simplified version of an intercarrier sys-
tem is shown in figure 8-13. This system is
now used in most commercial sets. Its obvious
advantage is that the sound is amplified along
with the video, which means fewer audio stages
are necessary.
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Figure 8-13. Intercarrier-sound system.

The carrier IF in the output of the RF unit
is the same as those in the output of the RF unit
in the split-sound system. BecausethelF stages
in the intercarrier system must pass both the
picture and the sound IF carrier, the bandpass
must be wide enough to pass both of these fre-
quencies.

Although both video and sound IF carrier
frequencies (with their sidebands) are amplified
in the IF stages the sound IF is not amplified
as much as the picture IF. By keeping the sound
IF level much lower than the picture IF level,
a 4.5 MHz beat note, containing only the modula-
tion of the original RF sound carrier, is obtained

178

Br

}A,

SPEAKER

TO ',Arc) OF
PICTURE TUBE

TD. 493

TD. 494

at the second detector. This beat note is the
difference in frequency between the sound car-
rier IF and the picture IF and, in fact, is the
sound IF signal after it has passed the second
detector. The difference between the video and
sound carrier frequencies forms the basis of
the sound IF and is always 4.5 MHz.

The 4.5 MHz sound is extracted, as shown
in figure 8-13 from the video amplifier by a
4.5 MHz trap. The sound IF then passes through
a sound IF amplifier, which also serves as a
limiter. The signal is then passed to a ratio
detector and to an audio amplifier and speaker.

.11.)!.)
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AUDIO DETECTOR

When the ratio detector is used in the sound
system of a television receiver, three or more
tubes are required for the sound. Even more
tubes are required when the discriminator is
employed.

For additional economy of tubes, the gated-
beam tube is sarrietirne used as the FM de-
tector in television receivers. (It is also used
in FM receivers.) Only one additional tube (out-
put tube) is required in the audio portion of the
intercarrier-sovnd system employing the gated-
beam tube because this tube amplifies and de-
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OuAORATuRE GRID
IGAT !NG)
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tects the signal. A simplified version of the
gated-beam tube and the associated circuits is
shown in figure 8-14.

The sound IF signal is applied to the grid
of the tube by the series-resonant input circuit.
This provides some voltage step-up. If a given
potential is applied to either the input grid or the
quadrature grid, the plate current will not exceed
a certain value even if the other grid is made
much more positive. On the other hand, if the
potential on either of the grids is negative enough,
plate current cutoff will occur no matter what
potential is applied to the other grid. In any case,
plate current does not flow unless the potentials
on both grids are above the cutoff value. The
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amount that an incoming signal is permitted
to change the plate current is thus limited.

A parallel-resonant circuit, tuned to the
center frequency of the sound IF, is connected
between the quadrature grid and ground. This
high-Q circuit is actually the heart of the FM
detector,

Assume that an unmodulated signal is applied
to the sound IF input circuit. A voltage, the net
value of which depends on the strength of the
signal and the setting of the bias resistor, is
applied between the input grid and cathode.
Electrons approaching the quadrature grid in-
duce a current in the parallel-resonant circuit.
The resultant voltage between the quadrature
grid and ground is 90° out of phase with the
voltage between the input grid and ground (fig.
8-14 (C)). Therefore, the tube can conduct only
when both voltages are above the cutoff voltage.

Now assume that a frequency-modulated sig-
nal is applied to the input grid. When the input
signal is below the resting frequency, the
parallel-resonant circuit becomes inductive.
The quadrature grid voltage is less than 90°
out of phase with the input grid voltage, as
shown in figure 8-14.

When the input signal is above the resting
frequency, the parallel-resonant circuit be-
comes capacitive. The quad2ature grid voltage
is then more e,,han 90° out of phase with the input
grid voltage, as shown in figure 8-14 (D).

Because plate current flows only when there
is a positive potential on the quadrature and
the input grid, the L'elative time durations of
current flow are as indicated in figure 8-14.
Th? volume control and the capacitor in the plate
circuit, in effect, smooth out the current pulses
and develop the audio signal voltage across the
volume control.

SYSTEM ANALYSIS

The key to effective maintenance is the ability
to analyze the complete system in operation,
determining how each section affects the other.
In troubleshooting a television system, symp-
toms can be obtained by viewing the picturetube
and listening to the sound system. A summary
of the overall system operation is the first step
in analyzing troubles.

SUMMARY

The objective in television is to convert
light reflections from an object into equivalent

electrical impulses so that with the help of
control and scan circuits the image -)f the
object may be reproduced at the receiver.

The complete details of a picture or object
cannot be transmitted (with the syst em currently
being used) simultaneously. They must be sent
bit by bit in rapid sequence so that with the aid
of persistence of vision the picture may be seen
as a whole. This method of transmitting-, a picture
in parts, or bit by bit, is called scanning.
(See fig. 7-2) In the United States, scanning
(both in the camera tube and in the picture
tube) is from left to right and from top tc
bottom., In order to avoid objectionable flicker
without increasing the horizontal scanning speed,
and without increasing the bandpass require-
ments of the composite TV signal, each of the
thirty complete frames that are scanned out each
second is divided into two fields. That is,
during the first field every other line is scanned,
and during the second field the lines missed
during the first field are covered. This system
of scanning is called interlaced scanning. (See
fig. 7-3) Essentially the same net effect, as
far as the viewer is concerned, is obtained by
the shutter action in moving-picture projectors.

In one type of camera tube the electronbeam,
under the influence of the deflection coils, scans
across the mosaic, which is composed of minute
globules of a light-sensitive compound. The in-
dividual globules have charges that are propor-
tional to light incident on them. The electron
beam neutralizes the charges, and the resultant
instantaneous electron flow from the common
backplate of the mosaic through a resistor de-
velops an instantaneous signal voltage. The suc-
cession of signal voltages is amplified, and along
with the blanking and synchronizing voltages,
is used to modulate the video carrier wave.

Blanking voltages are used to blank out the
electron beam in both the camera and the picture
tubes during the horizontal and vertical retrace
times. Synchronizing voltages are injected dur-
ing the blanking periods to synchronize the hori-
zontal sweeps and the vertical sweeps at the
transmitter and the receiver.

Because an image may contain a vast amount
of detail, a wide range of frequencies must be
transmitted for satisfactory viewing. Therefore,
the transmitter and receiver circuits must be
capable of passing, without distortion, a wide
range (about 4.5 MHz) of frequencies.

Although the audio signals are transmitted
along with the video signals, the audio and the
video systems are essentially separate systems.
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The video carrier is amplitude modulated and
the sound carrier is frequency modulated.

Because the television signals present at the
receiving antenna are often very weak, it is
necessary to use a high-gain antenna. (See fig.
8-2.) Out-of-phase signals may arrive (after
reflection) at the rear of the antenna, and may
make the use of a highly directional antenna
desirable. Various types of commercial anten-
nas are available for both the VHF and UHF
bands. The UHF antennas are smaller, and
therefore elaborate arrays that would be too
cumbersome at lower frequencies are some-
times used.

Television "front ends" (tuners) have much
in common with radio front ends. However,
bandpass considerations, wide tuning range,
high frequency operation, and reception in
fringe areas have introduced design problems.
Front ends are composed of an RF amplifier,
a local oscillator, and a mixer. (See fig. 8-3.)
The cascode amplifier is a popular television
RF amplifier. It produces fairly high gain and
introduces very little noise. The oscillator and
the mixer sections of TV receivers are generally
included in separate tube envelopes in order
to achieve maximum frequency stability.

A number of tuning methods are used in TV
front ends. Rotary switches that connect the
correct inductors and capacitors for the desired
channel are often employed. In some systems
the "tuned line" is used, and in other the turret
tuner is used. The Inductuner, one of the few
continuous tuners, tunes over the entire tuning
range.

Bandpass requirements, vestigial sideband
transmission, and the necessity for trapping out
undesired frequencies have introduced problems
in the design of video IF amplifiers. Stagger
tuning is employed to obtain the desired band-
pass. In order to avoid overemphasizing the
frequencies adjacent to the video carrier, the
video IF stages are adjusted so that the video
IF falls approximately halfway down on the slope
of the video IF bandpass, Resonanttrap circuits
are used to absorb and dissipate the energy con-
tained in the undesired frequencies.

The video detectors commonly employed are
electron tubes or crystal diodes. (See fig. 8-9.)
The output of the detector may have positive
or negative picture phase, depending on the way
the diode and elements of the picture tube are
connected.

After the video signal has been rectified in
the video detector, it is amplified in one or more
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amplifiers before it is applied to the picture tube.
Because a wide band of frequencies must be
passed without discrimination by the video am-
plifiers, they must be carefully designed. Special
high and low frequency compensating circuits
must be used to extend the approximate range of
frequencies passed from 30 Hz to 4 MHz. In
other words, frequency distortion must be elimi-
nated as much as possible. In order to pass the
required wide band of frequencies, some form of
shunt compensation or series compensation or a
combination of both is used. Likewise, phase dis-
tortion must be eliminated as much as possible.
Phase distortion is reduced by the proper design
of the coupling circuits.

The d-c component of a pulse waveform must
be restored after it has been removed by the pas-
sage of the waveform through the coupling ca-
pacitor in the video amplifier stage. It is the
function of the d-c restorer to reinsert the cor-
rect d-c component at the input of the television
picture tube so that the correct level of back-
ground illumination is maintained. Diode or grid
leak a Pstorers are the types often used.

Synchronizing circuits are exceedingly im-
portant in TV receivers. These circuits separate
the sync pulses from the composite video signal,
and in turn separate the horizontal from the
vertical sync pulses.

The horizontal sync pulses are used to
trigger the horizontal oscillator (a multivi-
brator or a )mocking oscillator) at the correct
instant to keep the horizontal sweep of the re-
ceiver in step with the horizontal sweep of the
transmitter. If the horizontal oscillator does not
lock-in properly, the picture gives the appear-
ance of tearing.

The output of the horizontal oscillator is fed
to a circuit (for example, a discharge tube),
which gives the voltage pulse the proper trape-
zoidal sawtooth form. The pulse is then ampli-
fied and fed to the deflection yoke. It is common
practice to utilize the inductive kick due to the
horizontal flyback in the output transformer to
produce the high voltage for the picture tube.
The output transformer has an autotransformer
arrangement, which effectively adds the neces-
sary additional inductance. Included in this stage
is the damper tube which dampens oscillations
and provides boosted B+.

The vertical sync pulses are used to trigger
the vertical oscillator (a multivibrator or a
blocking oscillator) at the correct instant to keep
the vertical sweep of the receiver in step with
the vertical sweep of the transmitter. If the
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vertical oscillator does not lock-in properly,
the picture will "roll" downward or "jump"
upward.

The pulse from the vertical oscillator is
properly shaped, amplified, and fed to the yoke
as sawtooth current.

In the intercarrier system, the sound and
the video signals are amplified in the same IF
system of amplifiers. At the video detector, or
in a circuit following the video detector, the
sound IF is removed and fed to the sound IF
amplifier, which also acts as a limiter. A ratio
detector or a discriminator may be used as the
FM detector. A gated-beam tube is sometimes
used as the FM detector. Whenthis tube is used,
the sound IF stage may be omitted. After the
FM sound signal has been detected, it is fed to
the audio amplifier and the speaker.

UNIT ISOLATION

When troubleshooting a system the first
step is to isolate the probable trouble to one
major unit. Figure 8-15, which illustrates the
major units of the system, shows that the video
signal starts at the camera and goes to the :con-
trol unit. From the control unit the signals are
sent to the monitors byway of a cable and then to
the receivers via air transmission.

If one video monitor/receiver develops trou-
ble, the first check to make is to observe the
other monitors. For example, if the other
monitors/receivers are working normally, it can
be assumed that the camera unit and control
unit are functioning properly. The trouble must
be either in the video monitor/receiver or in
the connecting cab/es.

When all monitors/receivers have the same
trouble, the trouble must be in some unit that
is common to them. In this case the control unit
or the camera unit may be the source of trouble.
Checking the input to the control unit with an
oscilloscope will determine the operation of the
camera unit. Correct video signals appearing at
the video input jack eliminates the camera unit.
This isolates the trouble to the control unit.
Procedures contained in the manufacturer's
maintenance manual will aid the TD in finding
the faulty component.

CIRCUIT ISOLATION

Observing the picture on the receiver/moni-
tor furnishes the TD with valuable symptoms

of trouble. The sound system operation is heard
through the speaker. The operating condition of
practically all other circuits (fig. 8-16) is dis-
played on the picture tube.

Reviewing the block diagram (fig. 8-16) will
show how the operation of the individual cir-
cuits is related to the other circuits. The
low voltage power supply furnishes voltages
for the whole receiver. Trouble in this circuit
affects both the 'video and sound; The received
video and sound must pass through the tuner
section; trouble in this circuit results in both
video and sound trouble. The high voltage sup-
ply furnishes the voltages to the picture tube
for the picture raster. Trouble in this circuit
would affect the brightness of the raster only,
while video and sound could be normal. How-
ever, in this case the video is present but can-
not be seen because the picture tube is not
illuminated.

The sweep systems are free running and not
dependent upon received signals to start their
operation. When the horizontal sweep system
starts oscillating, energy is supplied to the high
voltage supply circuit and the picture tube is
illuminated. If the raster is present, the sweep
circuits are operating. If no video (picture) is
present, the trouble circuit is one that affects
the picture only. Referring to figure 8-16,
it can be seen that the video received at the input
(antenna) passes through the tuner and then
through the video section to the picture tube.
If sound is heard, it can be assumed that the
tuner is normal. This further isolates the
trouble to the video amplifiers.

While it is beyond the scope of this training
manual to describe all the possible troubles en-
countered, the examples in table 8-1 illustrate
the technique used to isolate a trouble in a com-
plex system into a simple circuit problem. Table
8-1 is based on a typical receiver circuit using
intercarrier sound with the sound takeoff circuit
in the video system, shown as a broken line in
figure 8-16.

COLOR TV

The contents of chapter 7 and this chapter
.have been concerned with the pickup, control,
transmission, and reception of black and white
pictures. This achievement in itself is indica-
tive of modern technology. The addition of color
TV has made training aids more realistic inthat
the trainees see the actual colors of the scene.
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Figure 8-26.--PLAT system, general arrangement.
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speed, and waveoff signal. This camera output
is displayed simultaneously with the output of
either the centerline cameras or the island
camera.

A manned camera, located on the island
structure approximately 40 feet above the flight
deck, picks up the aircraft as it passes over the
centerline cameras, "zooms in" for a closeup,
and follows the arresting wire back to its batt-
ery position to determine which of the four wires
was engaged. If the aircraft bolters, the camera-
man follows it as it departs the ship. The is-
land camera is also used to pick up launches,
providing the ship's combat information center
with immediate takeoff information and per-
mitting all ready rooms to keep direct contact
with deck operations.

The video tape recorder, located in the PLAT
control room, records one video signal and two
audio signals on a standard 90-minute reel of
video tape 2 inches wide. As the tape requires
no processing, the recording can be played back
immediately. Later it can be erased and the tape
used again to capture the, next landing operation.
One of the two audio channels records conver-
sation between landing operation personnel and
the pilot. The second is a "cue" track which can
be used for additional commentary during pilots'
debriefing or for accident analysis.
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An integrated system of picture monitors
(TV sets) keeps carrier control and informa-
tion centers in constant touch with each step
of landing or takeoff, A monitor in the combat
information center, for example, lets below deck
technicians actually see aircraft approach as
well as read it on a conventional radar screen,
Landing operation personnel cross-check the
"physical" landing with the monitor picture
while movement of the arrested aircraft to for-
ward areas can also be plotted from the same
screen. Readyroom monitors allow personnel
not involved in the operation to evaluate a pilot's
general performance or reaction to specific
emergencies.

After a mission is completed, pilots and
landing operation personnel can watch .iminute-
by-minute playback of the entire landing opera-
tion. Errors in judgment or procedure can be
pointed out while the operation is still fresh,
Details impossible to remember are re-created
in their entirety on tape to lend authoritative
reference to the hasty and often cryptic notes
made during the operation. Later the same tape
can be used to help train new pilots long before
their first carrier landing is ever attempted.
These tapes can also be invaluable for training
new personnel who have never seen aircraft
making actual carrier arrestments.
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CHAPTER 9

ANALOG COMPUTERS

GENERAL PRINCIPLES
OF COMPUTERS

Computers can add, subtract, multiply, and
divide, or do calculus problems at speeds far
beyond the capacity of the human brain. They
produce correct answers in numerical form for
use by statisticians, or in physical form for
the control of machinery, military equipment
such as gun directors, and synthetic training
devices such as operational trainers.

Computers are often called mechanical
brains because many of them operate onprinci-
ples similar to those of the human brain. Un-
like the human brain, however, properly oper-
ated and maintained computers have no
unaccountable inconsistencies. They behave in
a fixed pattern; and any man who understands
this pattern can control and repair the ma-
chines. Computers operate according to basic
mathematical rules, and contain only such
simple elements as vacuum tubes, capacitors,
variable resistors, motors, gears, relays, and
synchros. All the operator or repairman needs
is a sound knowledge of computer principles
and operation, plus the ability to understand the
function and capabilities of the machines he
may be called upon to operate and repair.

All computers take input information, give
meaning to it in a prescribed manner, and pro-
duce output information. In a slide rule, for
example, a strip is moved to indicate one input.
The operator scans the strip to locate the sec-
()iid input, opposite which the output is indicated.
Because the strip is graduated according to the
logarithms of numbers, the output will be the
multiplication of the inputs. The sum of the
logarithms of the two inputs is equal to the
logarithm of their product. If a problem re-
quires a series of calcuiations, the operator
merely transfers the answers from one step of
the problem to the next, repeating the process
as often as necessary.

Modern computers carry out all steps auto-
matically once the operator has provided the
input information. These inputs are measurable
quantities which represent simple numbers or
physical units such as temperature, speed, or
pounds. Computing elements give purpose to
the information by operating according to mathe-
matical laws to perform the processes of add-
ing, multiplying, integrating, etc. Outputs are
numerical or physical quantities corresponding
to the inputs and the mathematical operation
performed.

COMPUTER TYPES

In their present stage of development, com-
puters operate on one of two basic principles
and, as a result, can be classified into two
major systems: digital and analog. (NOTE:
Basic Electronics, NavPers 10087-B, contains a
discussion of both analog and digital principles.
The Tradevman should be familiar with the
contents of this course before studying the ma-
terial that follows.) Although this chapter is
concerned primarily with analog computer prin-
ciples and chapter 10 with digital computer
principles, a brief comparison of the two sys-
tems follows.

In the typical digital computer, quantities
are handled by counters which register in-
creases or decreases in discrete (separate)
steps. All mathematical processes are reduced
to a series of additions or subtractions. For
example, in the digital method of operation,
2 x 3 is handled as 2 + 2 + 2. In all cases, the
sequences of the additions (or subtractions) are
controlled so that they conform to the statement
of an equation to be solved or to the necessary
steps of an arithmetical computation to be car-
ried out.

When digital computers are employed, com-
plicated mathematical operations must be re-
duced to arithmetical operations before the
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problems can be solved. The digits represent-
ing the input information are fed into the com-
puter and stored or "memorized." The digits
are then added or subtracted according to in-
structions provided to the machine. Outputs
represe__Ling the results of the computations
are recorded on magnetic devices (tapes, drums,
etc.), on graphs, on punched cards, or in some
cases, converted into typewritten answers.

Analog computers differ in several funda-
mental ways from digital machines. These dif-
ferences include the manner in which the inputs
are presented, the number of basic operations
involved, and in the degree of accuracy of the
computations.

In typical analog computers, the inpi, lata
are represented by physical quantities, such as
voltages, shaft rotations, or mechanical dis-
placements. Unlike digital inputs, these quan-
tities are continuously variable rather than
varying in steps. Operating in response to the
inputs, the analog computer provides a contin-
uous solution wi.ich is correct at every instant,
whereas the digital system must go through a
certain sequence of steps before arriving at an
answer.

Analog components perform a number of dif-
ferent kinds of operations including addition,
subtraction, multiplication, integration, and dif-
ferentiation, as well as other basic mathemati-
cal processes. The components are intercon-
nected and vary in complexity with the number
of processes for which the computer is designed.

In general, analog computers are not as ac-
curate as comparable digital machines since
analog accuracy is limited by the accuracy with
which physical quantities can be measured. If
accuracy in order of 0.1 to 5 percent is
satisfactory, analog equipment will give ade-
quate performance with the advantage of rela-
tively low cost. Operational trainers are ex-
amples of devices which employ analog computer
pri,..,ciples; another familiar example is the
simple slide rule, which is widely used by en-
gineers and technicians.

COMPUTER CLASSIFICATION

Computers may be further classified, based
on their construction, as follows:

1. Mechanical.
2. Electronic.
3. Electromechanical.
Mechanical computers utilize mechanical

quantities to represent the input and output
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values. They normally contain devices that add,
subtract, multiply, or divide by means of gear
ratios, shaft rotations, etc. Examples of these
devices are discussed in chapter 11 of Tradev-
man 3 & 2, NavPers 10376-C.

Electronic computers utilize electrical units,
such as voltage amplitude and phase, resist-
ance, electrical pulses, and other electrical
units to represent physical quantities. Com-
puters of this type normally contain electronic
and magnetic amplifiers, phase detectors, mod-
ulators, and demodulators.

Electromechanical computers repr es ent
numbers or variables in both electrical and
mechanical units. A typical application may
employ both electrical and mechanical inputs
to a servomechanism and have a mechanical
output.

In actual practice, computers used in train-
ing devices will not normally be of any one type,
but will contain some featur es of all types. Their
classification is based on the predominant type
of computing device found in the equipment.

ANALOG MATHEMATICAL
OPERATIONS

There are a number of requirements which
an analog computer used in a training device
must fulfill. Primarily, it must possess suffi-
cient accuracy to solve a problem within the
required limits. It must be constructed in a
manner whereby it can withstand the stress of
constant use and require a minimum of mainte-
nance. It is also advantageous from the main-
tenance standpoint for a computer to use as
many similar components as practicable, keep-
ing the number of spare parts to a minimum.
Therefore, the TD may expect to find equipment
that has rearranged simple equations from their
simplest form to one that is more complicated
mathematically for reasons not readily ap-
parent to the Tradevman. Many of the com-
puters used in training devices have been de-
signed around equation rearrangement.

IMPLICIT PROBLEM SOLVING

The use of computers to solve complex
problems does not always afford direct solution
to all parts of the problem. Thus, the solution
may be based on indirect or implicit methods.

Implicit problem solving may accomplish
subtraction by means of addition, division by
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means of multiplication, the extraction of a
square root by means of squaring, and differen-
tiation by means of integration. The following
is a comparison of explicit and implicit meth-
ods of problem solving:

EXPLICIT IMPLICIT

Subtraction

Square root
Division

c=a-b c+b=a
c =via c2= a
c = a/b cb = a

Implicit problem solving assumes that the
solution of a problem is already known; i.e.,
the answer is part of the solution. An example
of this would be the equation 0 = a + b sir 0,
where a and b are angular displacements.
The answer 0 appears on both sides of the
equation and is therefore expressed in its im-
plicit form. To express this equation in ex-
plicit form, it would contain an infinite series.
The first five terms, which may be considered
an approximate answer, are as follows: 0 = a +
b sin a + 0.5b2 sin 2a+ 0.125b3 (3 sin 3a - sin a)
+ 0.1660 (2 sin 4a - sin 2a) + . . . . The solu-
tion of even this approximation by an analog
computer would require a large number of cir-
cuits. However, if the implicit form is used,
only three components need be used, a position
servo with a resolver, a summing amplifier,
and an inverter. (See fig. 9-1.)

The magnetic resolver has the function b as
its input and is controlled by the 0 servo. The
sine output (b sin 0) is applied along with func-
tion a to the summing amplifier for addition.
The output is fed to the inverter and now reps e-

SERVOMOTOR

SERVOAMPLIFIER (o+b sin 0)

o+bsine=e

o +b sin

TD.553
Figure 9-1.Analog circuit for the implicit

formula e = a + b sin 0.

sents a + b sin 6, which equals 0. This signal
is then fed to the servoamplifier. This closed
loop servosystem assures that the implicit re-
lation is made true, even if it is initially in-
correct. If 0 does not equal a + b sin 6, then
there will be an output from the summing am-
plifier and thus an input to the servo. This will
cause the servo to drive in such a direction
and to such a position until the inverting am-
plifier output is again zero. If either of the
two variables change (a or b), then an error
signal exists which drives the servo until the
error is again zero, stopping the servo at the
new value for 6, thus keeping the relation true.

Tie use of the implicit technique is found
frequently in computers. There are numerous
computations for which the implicit method may
be more accurate or more convenient, based on
the information available to the computer.
Servomechanisms and amplifiers utilizing nega-
tive and positive feedback are well suited for
instrumentation of implicit operations.

REPRESENTATION OF QUANTITY

For the purpose of this chapter, representa-
tion of quantity may be defined as that physical
quantity used by an analog computer to repre-
sent a specific input quantity. Thus, for exam-
ple, in a training device computer, a specific
quantity, distance from the station to the flight
trainer, may be identified with a d-c voltage
fed to the analog computer for solution of the
tracking problem.

Table 9-1 indicates the types of representa-
tion which may be encountered in analog com-
puters.

Table 9-2 gives some advantages and
disadvantages of the two general types of
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Table 9-1. --Mechanical and electrical
representations in computers.

Mechanical

Force
Pressure
Torque
Linear displacement
Angular rotation
Linear velocity
Angular velocity
Linear acceleration
Angular acceleration

Electrical

Voltage
Current
Charge
Impedance
Frequency
Phase
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Table 9-2. --Comparison of mechanical and electrical methods of representation.

Mechanical Electrical
Advantages Disadvantages Advantages Disadvantages

Simpler and easier to Subject to friction Flexibility. Electronic parts failures.understand. and wear. Replacements are Components may changeFew adjustments. Requires precision normally standard value causing drift.Contain no electronic
components subject to
failure.

components. parts.
Accuracy.
Weight
Speed of response.

representation. Regardless of the apparent
advantages some methods of representation may
have, all methods are found in training devices.

IDENTITY OPERATIONS

For the purpose of this discussion, an
identity operation may be defined as any oper-
ation that does not change the riathematical
quantity represented. Examples of identity op-
erations are changes in scale fa.:-.Lor, voltage
level, impedance, and data representation.

Change in Scale Factor

A clear concept of scale factor is necessary
in the understanding of computers. Often it is
necessary to convert a computing voltage value
to the quantity that it represents. An example
of this is as follows. The maximum range of a
computer is 240,000 yards; the maximum volt-
age level that the amplifiers are capable of
handling is 12 volts. The scale factor is then
equal to:

scale factor

scale factor

scale factor

analog units
physical units (equation units)

12 volts
240,000 yards

1 volt
20,000 yards

If the scale factor and the analog units are
known, the physical units (equation units) may
we found as follows: (assume an analog voltage
of 3 volts).

analog unitsphysical units (equation units) =scale factor

physical units

physical units

= 3 volts 1 volt
20,000 yards

3 volts x 20L000 yards
1

= 60,000 yards
If the scale factor and the physical units are

known, the analog units may be found as follows:

analog units = physical units x scule factor

analog units = 60,000 yards x 1 volt
20,000 yards

analog units = 3 x 1 volt = 3 volts

Any change in analog units wihtout a corre-
sponding change in equation units will result in
a change in scale factor. To illustrate this,
consider the following example:

A 10-volt positive d-c signal is selected to
represent a range of 1,000 yards.

scale factor = +10 volts
1,000 yardsThis scale factor states that 1 volt represents

20,000 yards. = 0.01 volt per yard
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If the 10-volt signal is fed through a d-c ampli-
fier having a voltage gain of 10, the analog unit
is now equal to 100 volts. The scale factor is:

scale factor = +100 volts
1,000 yards

= 0.1 volt per yard

Thus, the scale factor was changed by the action
of the amplifier.

When the multiplier is less than one, simple
networks of resistance, capacitance, or induc-
tance may be used. When the constant of mul-
tiplication is greater than one, amplifiers whose
gain has been accurately calibrated may be
used.

Change of Voltage Level

Computers, such as those utilizing addition
and subtraction, must frequently change or shift
the voltage level or reference to that level usa-
ble by subsequent components or units. A pos-
sible example of a shift in voltage level is found
in direct-coupled amplifiers where the equip-
ment is limited by the output of the d-c supply
for the amplifier.

Change of Impedance

A change in output impedance may be re-
quired to match the various sections of a com-
puter. This may be accomplished by the use of
networks, and in some cases the use of cathode
followers or other amplifiers employing feed-
back.

COMPONENTS OF
ANALOG COMPUTERS

The means of performing mathematical op-
erations such as summation, multiplication, di-
vision, differentiation, integration, vector reso-
luation, coordinate conversion, and special
function generation are included in most analog
computers and are explained later in this
chapter. General purpose commercial analog
computers usually have specific functional units
assigned to perform certain mathematical op-
erations. For example, they may contain a
bank of ten summation amplifiers and ten inte-
gration amplifiers. Complete solutions are ob-
tained by interconnecting the appropriate units
by means of cables.

203

Special purpose analog computers, such as
flight trainers, generally contain apparatus
grouped in sections according to equations to be.
solved rather than in banks of similar circuits.
Thus, one chassis might be concerned with angle
of attack, another with heading, and a third with
altitude. Interconnections between the various
chassis are used to cause- the trainer as a
whole to react realistically to the flight environ-
ment and the control movements made by the
pilot. Analog computers are usually comprised
of the following functional units:

1. Linear computing elements which per-
form summation (addition and subtraction),
phase inversion, multiplication, and division,
and are often completely electronic.

2. Nonlinear computing elements which per-
form mathematical operations involving one
variable as a nonlinear function of another.
Servomechanisms are used to carry out such
processes as logarithmic solutions and special
function generation.

3. Scale factor resistors which make analog
units proportional to equation units, and also
set in coefficients of equation terms.

4. Power supplies which furnish voltages
needed by the electronic components.

Single-purpose analog computers produce
answers on visual-display indicators and simu-
late natural reaction forces; for example, read-
ings on turn-and-bank indicators and reactions
to the aircraft's control stick.

A TYPICAL ANALOG COMPUTER

This chapter describes a few of the many
methods of automatically carrying out computa-
tions which are involved in simulating real sit-
uations. However, before attempting to under-
stand computer operation, the reader must know
the answers to such questions as:

1. What is its purpose?
2. What equations does it solve?
3. In what form are the solutions presented?
What computational techniques are used and

how they are applied can then be determined.
Figure 9-2 illustrates the relationship be-

tween an actual physical situation and its elec-
tromechanical analog. The physical situation is
that of an aircraft in flight. The electrome-
chanical analog in this instance is a group of
servomechanism computers which solve the
equations of flight. In the simulator, motions of
the pilot which ordinarily control the aircraft
are used to control variables in the equations of
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CENTRIFUGAL
FORCE
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AFFECTED BY
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GRAVITY
DEPENDENT UPON
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Figure 9-2.Functional diagram of a typical analog computer.

flight. The solutions to these equations are in
the form of instrument panel indications and
stick and rudder reactions to which the pilot
responds. For example, if the aircraft is flying

TD.508

straight and level and the pilot wishes to turn to
the right, he moves the stick to the right. The
movement of the stick is transmitted electri-
cally to computers where it affects the flight
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equations related to lateral performance. As a
result, the turn needle is deflected, the pilot
feels the controls respond to the forces gener-
wed by the turn, and alters his movement of
the controls accordingly. Analog computers
solve the equations for the following:

1. Rate of turn.
2. True airspeed.
3. Groundspeed.
4. Track.
Since one of the purposes of the synthetic

flight trainer is to solve for track and ground-
speed, these solutions are fed to a plotter which
makes a record of the flight. The simplified
functional diagram (fig. 9-2) shows the inputs of
lift, thrust, drag, contriftigal force, and gravity
which are combined, and modified by wind, to
give an output of groundspeed.

COMPUTER SERVOMECHANISMS

Servomechanisms play an important part in
the functioning of an electromechanical analog
computer. In such a computer, a servomecha-
nism output in the form of a voltage or shaft po-
sition will esult from input signals introduced
at some remote location. The output reflects
the input accurately, because feedback makes its
result independent of such factors as load
change and line voltage variation. Servomech-
anisms are power amplifying devices as well as
remote control systems. They are used exten-
sively in computers to convert mechanical vari-
ables to electrical variables, or vice versa.

The principle on which servomechanisms
operate is described in TD 3 & 2 and Basic

---- TRANSDUCER
INPUTo ERROR

ERROR DETECTOR

Electricity, NavPers 10086 -B. The two basic
types of servomechanisms are position servos,
which produce an output position corresponding
to an input signal; and velocity servos, which
produce an output speed proportional to an input
signal.

Power for servos maybe electromechanical,
pneumatic, or hydraulic. Electromechanical
servos are almost universally employed in ana-
log computers because of their characteristics
of flexibility, accuracy, and speed. In cases
where given loads require considerable power,
pneumatic or hydraulic systems may be used.

ELEMENTS OF SERVOMECHANISM

The basic elements of a typical position
servosystem are the error detector, controller,
motor, and followup loop (sometimes called
feedback loop). (See fig. 9-3.) Input and follow-
up signals are subtracted in the error detector,
and transducers are used to insure that all the
signals are in compatible forms. Any error
signal is amplified by the controller and pro-
duces torque in the motor. The motor output
drives the load.

Input

The input may be in any one of many varied
formsmotion, pressure, temperature, etc; but
the command signal to the controller must be in
a form suited to the capabilities of the con-
troller. In computer servomechanisms the in-
put information is usually in the form of a volt-
age, shaft position, or velocity. The error signal
to an electronic controller must be a voltage.

CONTROLLER

OUTPUT
LOAD

MOTOR I

4.0 e

TD.509
Figure 9-3.Block diagram of basic servomechanism elements.
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The followup may be a voltage or a mechanical
quantity. Units such as potentiometers, syn-
chros, and strain gages are used to convert data
from one form t another, and are called trans-
ducers. in some instances a second transducer
may be needed in the followup loop to convert
the output_ into the same form as the command
signal, so that subtraction may be made to
form the error signal.

Transducers

Where the ,nput (ir output has limited nao-
lion., potentiometers are generally used. (See
fig. 9-4.) In single-turn potentiometers the
shaft motion may be 350° or less. They may be
used with either a.c. or d.c. Potentiometers
may also be used to generate nonlinear func-
tions. Potentiometers are subject to limited
resolution because there is a voltage drop be-
tween the adjacent turns of the wire. There is
also wear of wiper and resistance wire.

Synchro transmitters can also be used to
transform shaft motion into electrical .signals
with unlimited resolution and rotation. They
may be employed in two-speed combinations to
develop extremely high angular accuracy. Dif-
ferentials and control transformers, which are
modifications of synchros, are widely used.
The servomotor drives the control transformer
rotor until the rotor voltage is canceled, at

REFERENCE +
VOLTAGE

INPUT

which time its position corresponds to the posi-
tion of the rotor of a remote synchro transmit-
ter. Therefore, the F..rvo output follows the
input motion of the tr_.insmitter. In this case,
the control transformer acts as an error de-
tector as well as a transducer. (See fig. 9-5.)

Error Detectors

The error detector or di--- ub-
tractinr nI^ , par411,elresistor sum-
mation t.twork (fig. 9-4), or a control trans-
former, which produces an error signal voltage
equal to the difference between the command
and the followup signals: e = Vin - V (follow-
up). As the error approaches zero, the value of
Vin approaches that of Vout. However, until
the error is nulled, the amplified error signal
is sufficient to develop a torque to run the
motor.

Controller

The servo controller amplifies the error
signal to produce sufficient power to drive the
motor. The power output is adequate to meet
maximum load requirements of the motor. The
gain of the, controller is high enough so that
small error voltages will affect the output to
give good positional (static) accuracy. Too high
a gain will produce instability.

FIXED FIELD LINE

CONTROLLER -N
VOLTAGE

ERROR

CONTROL0,
FIELD 1°'

OUTPUT

2

SERVOMOTOR REFERENCE

VOLTAGE

TD.510Figure 9-4.Typical servosystem utilizing potentiometers as input and followup units.
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SYNCHRO

TRANSMITTER
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ii

8 INPUT

ERROR

t

OUT

Figure 9-5.C ontrol transformer in a servomechanism.

The design of the amplifier circuit of the
controller depends upon whether the error is
d.c. or a.c., and upon what type of motor is
used. Usually a-c amplifiers are used because
of their greater simplicity and stability. High
gain is easily achieved, and there is no d-c
drift problem.

Modulators and phase detectors are neces-
sary to convert signals from d.c. to a.c. and
back to d.c.

When d.c. is converted to a.c., both polarity
and magnitude of the d-c signal must be con-
tained in the resulting a.c. Modulator circuits
that convert d.c. to a.c. contain switching type
elements such as diodes, crystal or metallic
rectifiers, clamping circuits, and mechanical
contactors. The switching elements are oper-
ated at a carrier frequency and the resulting
a.c. is a series of pulsating voltages in which
amplitudes equal the d-c error voltage.

In d-c analog computers a phase detector is
required to convert an alternating error voltage
to a direct voltage. The amplitude and polarity
of the d-c voltage must correspond to the po-
larity of the error signal. A simple full-wave
rectifier circuit produces a d-c voltage irre-
spective of the half-cycle polarity, but the
phase detector switches to produce the proper
polarity. Phase detectors operate on the prin-
ciple of adding the error signal to, and subtrac-
ting it from, a reference voltage and then recti-
fying the resulting a.c.

When using a-c analog computers a phase
detector is employed when it is desired to com-
pare an input voltage phase with a reference

REFERENCE
,VOLTAGE

TD.511

phase. This is normally done to switch the in-
puts feeding a certain servosystem.

Motors

An electric motor usually supplies the out-
put. If the output should be translatory (straight-
line zu((ion) instead of rotary, solenoids or other
devices are used. Servomotors have a linear
torque/rpm characteristic over a great range of
voltages so that the output speed is proportional
to the error. For good acceleration character-
istics, the ratio of motor torque to rotor inertia
is high.

The 2-phase induction motor is the most
widely used a-c servomotor. The reference-
phase winding is excited by the fixed line volt-
age. The control-phase winding is excited by
the error voltage from the controller, and is 90°
(or 270°) out of phase with the reference volt-
age. The magnitude of the amplified error volt-
age determines the motor torque; and the phase
angle, with respect to the reference line volt-
age, determines the direction of rotation.

The d-c servomotor most frequently em-
ployed is the shunt motor which is controlled
by varying the armature current. Current is
controlled by vacuum tubes or thyratrons in the
controller. In some small motors the field is a
permanent magnet.

Friction or magnetic fluid clutches located
between continuously running motors and the
load are sometimes used with servomotors and
are actuated by the controller. Current to
clutch coils can produce any desired amount of
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coupling so that the output motion fo:lows the
input wft.n required smoothness and accu-
racy. cii-,ta.,ed description of motors is con-
tained in a.:Lsic. Electricity.

Output

The output is the controlled quantity which
is proportional to the input quantity. In a posi-
tion servo, the output is the angular displace-
ment of a shaft geared to the motor shaft, This
mechanical output may position a potentiometer
wiper or a synchro control transformer to pro-
duce an electrical output. In a velocity servo,
the output is a shaft speed.

Load

The load includes all factors which the servo-
motor must overcome. These factors include
gear train and bearing friction, inertia, and
friction of any components driven by the motor.
A typical position servo using a 2- phase motor
and potentiometers as transducers is shown in
figure 9-4.

STABILITY AND ACCURACY
OF SERVOS

In position servo operation, a change in the
input causes the output motor to drive the fol-
lowup transducer in a direction determined by
the polarity (or phase) of the error signal to
cancel or null the input change. If the input
signal is larger than the followup, the output
moves in the direction to increase followup.
When the error is reduced to zero, the control-
ler output drops and does not drive the motor.
However, inertia of moving parts causes the
motor shaft to continue rotating even when no
voltage is :-.)upplied to the motor. As the output
goes beyond the position which would cancel the
input, the followup voltage becomes larger than
the input voltage and the error changes polarity.
The motor is braked by the reverse signal. If
the error voltage caused by followup again
drives the motor beyond the null, the process
repeats and the system oscillates or hunts.
However, the error signals must develop a
motor torque sufficient to overcome frictional
loads; and if the overshoot is not significant,
the error may not be large enough to drive the
output further. The range of the error voltage
variation which does not overcome frictional
loads is called the dead zone. If friction loads

are high or the servo gain low, the system may
come to rest within the dead zone without hunt-
ing.

In most instances, some external damping
factor must be added to reduce inertia effects.
A servo is said to be underdamped if it over-
shoots the correct position and has no sustained
oscillation. If the servo is overdamped, or
loaded excessively for its gain, the null is
reached without hunting, but dynamic accuracy
suffers since the output does not respond in-
stantaneously and is slow in reaching the null
position. (The servo is said to have velocity
and acceleration lag.) The servo is critically
damped if the output follows the input without
delay and does not overshoot the null when it is
first reached.

To avoid hunting conditions, the servo must
be damped, or some means of anticipating the
null must be provided so that the motor can be
braked before the desired output position is
reached. The latter method is better in that
gain and acceleration capabilities are not sacri-
ficed.

A servo generator driven by the servo output
prAmves a voltage proportional to rotor speed
which may be used for damping. If this voltage
is fed into the controller with a polarity oppo-
site to the error voltage, it creates an apparent
null advanced beyond the actual null. Wher he
motor slows down, the generator voltage de-
creases and becomes zero when the motor stops.

Because the generator voltage is fed back,
the error signal required to maintain a given
servomotor velocity must be larger than would
be necessary without stabilization. This type of
stabilization therefore causes a large velocity
lag error. Servo generator stabilization, how-
ever, has the advantages of being simple to ad-
just; it is relatively independent of backlash in
the gear train; and it has no effect on the static
gain of the controller.

A velocity servo produces a motor velocity
corresponding to an input voltage. The total
number of revolutions made by the motor shaft
is the time integral of the input voltage. An
ideal 2-phase induction servomotor would run
at the same speed as the rotating flux regard-
less of the applied voltage if power loss and
friction were zero. The torque necessary to
overcome these losses is developed as the rotor
slows down; but as loads also require torque, in
practice, the actual speed is proportional to the
torque developed, minus load torque. The motor
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speed, therefore, is a function of both applied
voltage and load.

Velocity servos must compensate for speed
changes due to varying loads. In many cases
the Yeloci+y servo employs a servo generator
to produ: a feedback voltage which is propor-
tional to the speed at which the generator is
driven. The voltage from the controller to the
motor is a function of the difference between
the input quantity and the velocity of the output
shaft. The tendency of the motor speed to de-
crease with load is overcome by the feedback
signal produced by the servo generator. If the
feedback signal is less than the input, the re-
sulting error voltage will increase the motor
speed until the increasing feedback cancels the
input, thereby holding the motor speed propor-
tional to the input. When a load torque is ap-
plied to the output shaft, its velocity decreases;
but this, in turn, causes an error signal which
produces more controller output to supply the
torque demand. With a high controller gain,
full motor torque can be developed with only a
slight velocity error.

POWER SERVOS

The instrument servomechanisms employed
in computers are seldom required to develop
large power outputs, since in most cases they
drive small loads such as low-mass gear trains,

0°
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svnchros, and potentiometers. On the other
hand, the servomechanisms which drive radar
antennas, direct antiaircraft guns, steer ships,
and control guided missiles must produce large
amounts of power. For these applications,
pneumatic, hydraulic, and specialized electrical
servos are used. The heavy equipment must be
driven at varying speeds, it must be capable of
positioning the load member in both the forward
and reverse directions, and it is usually neces-
sary that it be operated by remote control. The
basic elements of power servomechanisms are
identical in principle with corresponding ele-
ments of electromechanical instrument servos.
In heavy-duty applications, however, the final
stages, or servomotors, are characterized by
large output-power capabilities; and in most
cases, they require greater amounts of control
power than instrument servos.

Figure 9-6 shows a pneumatic servo which
is similar to the Servomechanism Demonstrator
Device 3K41A discussed in TD g & 2. The op-
eration of the system is governed by a regulator
valve, which controls the flow of air under high
pressure to the piston. The feedback data and
the input command signals are applied in the
form of shaft displacements, which are applied
to a mechanical differential. The latter element
combines the applied displacements and pro-
duces an error signal for controlling the action
of the system. In pneumatic servos (such as
those employed in some guided missiles), the

PNEUMATIC PRESSURE

VALVE-REGULATOR

FEEDBACK,/

WHEN FEEDBACK LINKAGE
REACHES DOTTED POSITION
RUDDER WILL EQUAL WHEEL
a VALVE WILL BE SHUT OFF PISTON

TD.512
Figure 9-6.Pneumatic servomechanism.
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exhaust can be r-leased to the atmosphere after
passing through the system only once.

A high-power servomotor operating on elec-
trical principles is illustrated in figure 9-7.
The servomotor proper consists of a combina-
tion of a d-c generator and a d-c motor. The
generator which is of special construction, is
called an amplidyne. It is driven by a heavy-
duty a-c motor and provides direct energy to
the final d-c motor which controls the position
of the final load member. The amplidyne gives
a high output add' less control power than the
conventional d-c generator. It contains a short-
circuit loop in the armature circuit in addition
to the brushes from which the output current is
taken. Very little control current is required
to produce high current in the short circuit; as
a result, this arrangement is equivalent to one
stage of amplification. The large flux set up by
the short-circuit current induces sufficient
voltage to drive an equally large current through
the external load, thereby providing effectively
a second stage of amplification.

MATHEMATICAL OPERATIONS WITH
COMPUTERS

A computer is generally capable of perform-
ing numerous types of mathematical operations.

CONTROLLER

This includes the linear type such as addition
and subtraction, and also nonlinear processes
such as deriving powers and roots. This section
of the chapter reviews the circuitry and mech-
anisms used in performing these operations.
The theory of operation of each is also dis-
cussed.

It should be remembered that the major ob-
jective of the analog computer as used in train-
ing devices is the computation of variable fac-
tors, such as velocities, angles, and rates, and
their interrelation to each other in the overall
picture. In a typical processsquaring, for
examplethe computer may be dealing with a
formula for the distance traveled by a falling
body:

d = + V ot

where the t factor (time) is squared. The
computer might very well represent time as a
voltage which, when processed through a squar-
ing circuit) produces a result which is propor-
tional to tZ. The proportional answer can be
converted to a true answer through the use of a
scale factor.

AMPLIDYNE

DC MOTOR

SYNCHRO
TRANSMITTER

A-C MOTOR

ANTENNA

111111 %.

Figure 9-7.Simplified diagram of an amplidyne servo.
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TD.538
Figure 9-32.Tangent cam.

The scotch yoke mechanism is a mechanical
device used to produce motions proportional to
the sine or cosine of the input angles. (See
fig. 33.) As the crank rotates, the slide is dis-
placed vertically within the channel of the out-
put shaft. As the output shaft moves from side
to side, its linear horizontal displacement is
proportional to the sine of O. Parts must be
held to extremely close tolerances to avoid in-
accuracies caused by clearFnce between the
slide and channel.

NONLINEAR FUNCTIONS

Logarithmic-Response Networks

In some computing operations, it is more
feasible to work with signals that are propor-
tional to the logarithms of the significant factors
rather than with signals which vary in direct
proportion with the significant factors. This is
especially true when the factors in question are
large -in amplitude. In this case logarithmic
networks are employed in which the output is
an approximate logarithmic function of the ap-
plied input. An example is shown in figure 9-34.
As indicated by the response curve, the input
is a current; the output is a voltage. The slope
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of the response curve becomes increasingly flat
as the input current increases, thereby pro-
viding the essential characteristic of logarth-
mic response.

When the input is applied (fig. 9-34), cur-
rent flows through R1, producing an output
voltage proportional to the current (E =- IR).
As the current increases, the voltage drop
across R1 also increases until it becomes great
enough to bring CR1 (a crystal diode) into con-
duction. In this condition, R3 is effectively
placed in parallel with R1 because of the low in-
ternal resistance of CR1 when in the conducting
state. The effect is to lower thetotal resistance
and to produce less voltage drop across the out-
put resistor for a given increase in input cur-
rent. (This accounts for the bend in the response
curve at point a.) The slope of the curve is pro-
gressively reduced as additional rectifiers come
into conduction. It should be noted that by in-
creasing the number of rectifiers, a more per-
fect logarithmic curve is obtained.

Nonlinear Circuit Elements

Often the relationship between two variables
cannot be expressed by any of the mathematical
operations described in the preceding sections.
In these cases, circuit elements of special de-
sign are employed to produce the desired out-
put. These elements include cams, noncircular
gears, and functional potentiometers. When it
is necessary that the output vary with two in-
puts, three-dimensional cams are often used to
derive the required output. In addition to the
nonelectronic elements mentioned above, there
are various electronic devices designed for
generating nonlinear functions. However, in
electromechanical computers functional poten-
tiometers are generally employed.

There are several methods of designing
potentiometers with nonlinear outputsby use of
shaped cards, spaced windings, tapped windings
with shunt.; tapped windings connected to mul-
tiple voltages, and by use of cams. These
methods are based on three different basic
approaches: by making the winding nonlinear;
by adding taps to a linear winding and introduc-
ing the nonlinear function externally; and by
making the wiper motion nonlinear. These
methods are discussed in detail in another sec-
tion of the chapter.
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CRANK-

CHANNEL

DIFFERENTIATION

OUTPUT SHAFT

SLIDE

Figure 9-33.Scotch yoke mechanism.

Differentiation and integration are mathe-
matical operations involving rates. The process
of determining the rate of charge of one variable
with respect to another is called differentiation;
the process of determining the sum of many
minute qualalties is referred to as integration
(generally interpreted broadly as finding the
area under a curve).

Electronic Differentiation

The rate at which an input voltage is chang-
ing can be obtained from a simple series-con-
nected resistor and capacitor combination. A
means of differentiation superior to the com-
mon RC circuit is shown in figure 9-35. The
circuit shown is a feedback-amplifier differen-
tiator which attains its superiority by deriving
an output voltage from the input in .a shorter
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time period and with greater accuracy. (Prior
to an explanation of this circuit, the reader is
requested to review the principles of feedback
amplifiers as discussed in Basic Electronics.)

In this particular application (fig. 9-35), the
following conditions are established:

1. The amplifier is biased to operate near
the center of its linear range and draw no
grid current in any part of the operating cycle.

2. The grid voltage is near ground potential
and varies only slightly with input voltage due
to feedback action.

3. With the grid voltage held almost constant,
any change in plate voltage due to input variation
appears across both the plate load and the feed-
back resistor and causes a corresponding change
in current through both.

Since almost identifical waveforms appear
across both resistors (fig. 9-35), the output
voltage can be conveniently expressed in terms
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din 14.5 VOLTS
BIAS

14.0 V

13.0V

E0
4

11V

Figure 9-34.Typical logarithmic output network.

of the feedback resistance and the change in
current through it. Thus:

Eo = O i Rft) (The negative sign indicates
a polarity reversal.)

Consider the action of the circuit with a
constantly changing input applied. For sim-
plicity, a back-to-back sawtooth, starting down-
ward from its apex, is used. As the 116" dive
going signal starts downward, electrons from
the grid side of Cl (fig. 9-35) start to flow
through Rfb causing a drop in the grid voltage.
This action reduces the plate current, thereby
increasing plate voltage. A portion of the latter
is fed back to the grid, c aising it to rise. But,
since the feedback is only a small portion of the
plate signal, the grid does not rega: .4s initial
value. The grid and plate reach a stat -
brium almost instantaneously and so A.s
long as the current through Rol is constant, or
foi the duration of the linear downward slope of
the input.

Wher the input direction is reversed, the
plate voltage decreases due to the attempt of
tha grid voltage to rise. The feedback is then
opposite to its previous polarity and tends to
hold the grid again at its new voltage. As long
as the linear rise continues, the decreased
plate voltage remains constant as does the in-

TD.540

creased grid voltage. The output waveform,
taken off either the plate load or the feedback
resistor, is consequently a square wave.

Mechanical Differentiation

The derivative of a shaft rotation can be
obtained by the mechanical ball-disk differ-
entiator illustrated in figure 9-36. The device
differentiates the quantity in respect to
(time) and produces an output proportional to
the rate of rotation.

Basically, the unit consists of a flat rotating
disk, driven by a constant-speed motor; a ball
and carriage assembly: a roller; and a differen-
tial gear assembly. In the illustration, the in-
put (y) feeds the differential gear which receives
a simultaneous input from the roller. The con-
stant-speed motor drives the disk which, in
turn, drives the balls which rotate the roller.
The output of the differential gear is in the form
of a shaft rotation which positions the car-
riage in the direction necessary to shift the
position of the balls to increase or decrease the
speed of the roller as needed. The ultimate out-
put is taken from the carriage and positions the
shaft to indicate the rate of rotation of the input
shaft.
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Fin

E9

Eo

TD.541
Figure 9-35.Differentiating feedback

amplifier.

In practice, the unit (fig. 9-36) may be zali-
braked by injecting zero y input and setting the
output indicator on zero. The balls should then
be directly under the center of the rotating disk,
causing the roller to remain still and resulting
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TD.542
Figure 9-36.Ball-disk differentiator.

in zero input to the differential assembly. As a
y input is injected, the differential gear goes
into action and imparts motion to the carriage,
which moves the balls out from the center of
the disk. The resultant roller motion is applied
to the differential gear. This 'notion, when com-
bined with the input, acts as a feedback which
zeros the output of the differential. Conse-
quently, the output shaft stops at a position in-
dicative of the rate of rotation of the input.

INTEGRATION

As previously noted, integration is the pro-
cess of summing up an infinite number Of
minute quantities. In most practical applica-
tions, integration is the process of summing
certain quantities in respect to time. ex-
ample, taking the integral of velocity between
certain time limits results in the distance
traveled. Thus, in an automobile, the speedo-
meter is a differentiatcr, while the odometer is
an integrator.

The summing of many minute quantities is
analogous to finding the area under a curve.
In the case of a step function, the input wave may
be considered as a rectangle having one side
variable with time. In figure 9-37 (A), this may
be seen to be the solid line, Yl, plotted on a
graph of velocity versus time. The distance
traveled is equal to the velocity multiplied by the
time. In the diagram, this is shown by the num-
erical value of the area under the curve (which
in this case is a rectangle). The area of the
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Y= VELOCITY

Y

(A)

(B)

TIME --IP.-

X=DISTANCE

Vo DESIRED

Vo ACTUAL

Figure 9-37.Integration of area.

rectangle is equal to the height times the length
and thus the area is proportional to the dis-
tance, which is the product of time and velocity.
On the time-distance diagram of the figure, the
sloping line (X1) shows the distance traveled at
any instant of time. The larger the amplitude
of the step input, the steeper the slope of the
line. This is shown by the larger step input
(Y2) on the time-distance chart.

Electronic Integrators

Although the distance traveled must continue
to increase as long as there is a positive value
of velocity, in electronic integrators when the
input is a voltage of x value, the circuit com-
ponents limit the maximum value of the output.
Thus, in figure 9-37 (B) where the input is Vin
the actual output (V0) differs considerably from
the desired output because of the R and C values
used in the circuit shown.

TD.543

An integrator circuit utilizing a feedback
amplifier is shown in figure -'-380 While bearing
certain similarities to the differentiating am-
plifier, the significant exceptions are the input
and feedback components. Note that in this
case, the feedback element is a capacitor and
the input is a large value resistor. These two
components (the resistor and capacitor) per-
form the intee.;rating function -while the amplifier
operates to = prove the response and linearity.
The use of carge input resistor (compared to
the grid-to-ground resistance) allows the grid
to be maintained at an almost constant potential
when an input signal is applied.

The output is based on the rate of charge or
discharge of the feedback capacitor. The PM-
plifier functions to maintain the charge, or dis-
charge, of the integrating capacitor in the
linear portion of the RC curve. The net effect
is that the capacitor voltage does not oppose
the input voltage and the capacitor charging
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Ein.

Efb

Eg

TD.544
Figure 9-38.Integrating amplifier.

current depends directly upon the input signal
voltage. Waveforms applicable to the circuit
are shown below the circuit diagram (fig. 9-38.).

OPERATION OF A TYPICAL ANALOG
COMPUTER

As explained in the preceding pages, an analog
computer usually solves mathematical equations
by employing physical inputs such as voltages
of the proper magnitude and phase to represent
the quantities involved. By adding, subtracting,
multiplying, or dividing these voltages, a re-
sultant voltage is obtained whose ma .)itude and
phase represent the solution of thL ,tion.
The following paragraphs are typical c.,...unp11--;
of analog computers of the position and vpleirl+N
servo types.
POSITION SERVO

A position servo produces an, output posi-
tion (shaft position) corresponding to an input
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signal. An indicated airspeed (V1) computer of
a flight is a typical example of a posi-
tion ser principles of position servos
are basica: .1te same regardless of the equip-
ment they are used in.

An airspeed indicator in an aircraft measures
the difference between static and impact pres-
sure of the air through which the aircraft is
moving. The indicated airspeed position servo
mus: simulate al] conditions present in the
aircraft and convert an electrical quantity into
a mechanical position analogous to the aircraft's
indicated airspeed.

Altitude (h) has a definite effect on the
diffe,.ence between static and impact pressure.
When the aircraft flies in air more dense than
standard density, true airspeed is less than
indicated airspeed; when the air is less dense
than standard density, true airspeed is greater
than indicated airspeed. The indicated air-
speed position servo must solve an equatl.rn
with true airspeed (impact pressure) as a pri,;
input and modify it by altitude (static pressure)
to meet the previous conditions. The solution
of the equation causes the servomotor to position
an indicator which provides a visual indica-
tion of indicated airspeed.
Indicated Airspeed Computer

Indicated airspeed is directly proportional
to true airspeed and varies with altitude due
to change in air density. The effect of pitot
tube icing, which would cause indicated air-
speed to remain constant at the value at which
icing occurred, is simulated by switch S9 (fig.
9-39). The effect of pitot icing occurs instan-
taneously and pitot heating simulates immediate
recovery when switch S1 is turned to the on
position.

The primary input to the indicated airspeed
computer originates from R21 (fig. 9-39). The
arm of R21 is positioned as a function of true
velocity (Vp). Constant excitation for R1 is
derived from transformer Ti. R17 is con-
nected in series with R21. R18, R19, and R20
are connected in 3rallel with R21 and is lised
to make a.djue#ments to compensate for the
nonlineer !le calibrated dial on the airspeed
indicator `-,Te on the arm of R21 is directly
proportio. velocity and is applied as
excitation w series connected H9 and R10.
R10 is adjuoted to proper indicated airspeed at
high altitudes. The arm of R9 is positioned as
a function of altitude. The voltage taken from
the arm of R9 is proportional to true velocity
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modified by altitude and is indicative of in-
dicated airspeed. The voltage is applied to the
indicated airspeed servoamplifier. Under nor-
mal conditions (no pitot ice), the servosystem
drives the indicated airspeed transmitter (M2)
and the followup potentiometer (R1) in response
to the computed input. The instruments on the
instructor's console and pilot's instrument panel
will follow M2 and seek a position proportional
to the computes input.

VELOCITY SERVO

The velocity servo performs the process
of integration with respect to time. Speed of
the servomotor is iirectly proportional to the
input voltage. The total number of revolutions
(or total angle) through which the motor rotates
at istant speed in a given time iF equal to
rpm t,f the motor (proportional to , e input
voltage=) multiplied by the duration of the time
interval. The total number of revolutions by
the motor during a definite period of time is
proportional to the summation of instantaneous
voltage inputs multiplied by the time during
which these voltages were applied. It is evident
that the servo performs a continuous summa-
tion; resultant total angular position is identified
as the time integral of the voltage. If the voltage
input to the integrating servo represents a
velocity, the motor rotation will sum up instan-
taneous velocities multiplied by instantaneous
time intervals during which the velocity ex-
isted. Therefore, it will represent total in-
stantaneous traveled distance.

If the phase of the voltage input (represent-
ing velocity) is reversed, the servomotor will
change its direction of rotation. The output of
the generator, driven by the servomotor, is
added in series with th voltage input to the
velocity servo. The generator voltage is pro-
portional to its rpm and its phase is opposite
to input voltage, tending to maintain linear
relationship between input voltage and servo-
motor rotation. The velocity servo discussed
in this chapter is ar altitude computer of a
flight trainer. The principles of operation
would be the same regardless of where the ve-
locity servo is used.
Altitude Computer

The altitude system computes simulated
altitude by integrating the vertical spor ' com-
ponent of true velocity (Vpv) with respect to
time. A servomotor whose speed and direction
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of rotation are proportional to the amplitude
and phase of the vertical speed voltage, gives
a shaft position representative of the vertical
speed component. The servomotor shaft drives
various potentiometers and transmitters which
provide inputs to other systems utilizing func-
tions of altitude in their computations. A switch-
ing system on the console instrument panel is
incorporated to enable the instructor to set in
the required altitude at the beginning of the-
problem.

Potentiometer R15 receives constant excita-
tion from transformer T3 (fig. 9-40). The
arm of P15 is positioned as a function of true
velocity, and the voltage derived is propo:1.1.tevaal
to true velocity. This voltage i applre to
potentiometer resolver MR7, the arm of
is positioned as a function of flight-path eleva-
tion angle 03). Two outputs are taken from
MR7. One output, proportional t > the horizontal
component of true velocity (Vph), is roui.ed
through transformer T2 to the position com-
puter.

The second output, proportional to the ver-
tical component of true velocity, is routed to
the vertical speed variable gain amplifier,
amplified and applied to resistor R.5 Full
voltage developed across R5 is applied through
contacts of altitude relay RY8 to the vertical
speed servoamplifier, and is the determinant
factor in the operation of the vertical speed
system when aircraft altitude is greater than
field elevation. A tap on R5 allows a portion
of the developed voltage to be applied through
contacts of the altitude relay RY2 and true
velocity relay RY3 to the altitude servoam,,lifier
which drives the altitude servomotor. The alti-
tude servo functions as a velocity servo, the
direction of rotation of the servomotor being
determined by the phase of the vertical speed
voltage, this voltage is dependent upon the
position of the arm Of flightpath elevation angle
resolver MR7. The servomotor drives altitude
teletorque M2 and the altimeters on the in-
structor's console and the pilot's panel follow
M2. This allows the speed of change of the
altimeters to be proportional to the servo-
amplifier input voltage.

ANALOG COMPUTER COMPONENTS

Some of the general characteristics of analog
computer components are summarized in the
following pages. Although details peculiar to
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certain manufacturers' products are not in-
cluded, the essential factcrs affecting accuracy
and reliability are discussed, since these are
the items of principal interest for the TD who
is responsible for making replacements or for
e,-aluating operational equipment.

GENERATORS

A-C Generators

To develop an voltage of line frequency
having an amplitude propel i.ional to the veloci:7,,
of a shaft, a drag-cup induction generator
(tachometer) can be employed (fig. 9-41). (This
is the source of the generator feedback voltage
used to stabilize the operation of the analog
computer servo discussed earlier in this
chapter.) The induction generator contains two
windings which are physically displaced 90°
from each other. One is energized from the
line, while the other acts as the secondary of
a transformer whose coupling is proportional
to speed. Flux from the primary winding
generates eddy currents in the cylindrical cup
located in the airgap. There is a time phase
difference between the eddy current flux and
the flux from the primary winding. Therefore,
when the cup is rc4.ated ;;,t a constant velocity,
a space phase sbift c: the generated flux re-
sults, proportional to velocity. Any eddy cur-

rent flux that is not parallel to the primary
flux induces a voltage in the secondary winding
since this winding is physiclv 900 from the
primary.

D-C Generators

D-c generators used as _achometers in com-
puters are of the permanent rr ignet. type in
which Alnico magnet materials replace the
field winding. These generators have good
linearity and low ripple characteristics.. To
prevent voltage variation with brush wear, a
hinged type brush is often used to maintain a
fixed brush axis.

TRANSDUCERS

The operation of synchros and differential
synchros is described in detail in Basic Elec-
tricity. Resolvers are discussed in this chapter
in the section on mathematical operations with
computers. Other basic types of transducers
are considered in the present discussion, which
begins with information on variable autotrans-
formers.

Variable Autotransformers

Variable autotransformers are commonly
substituted for linear potentiometers to obtain

DRAG CUP

(ASSEMBLED IN AIRGAP BETWEEN
TWO STATOR PIECES)

TD;o47
Figure 9-41.Exploded drawing of drag-cup generator,
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better load regulation. Their operation is
identical with that of a '1,'ansformer having a
large number of secondary taps; input power
must only supply the excitation current and
output load, and so ver!: little power goes into
heat. The IR drop in the secondary windings
is extremely low because relatively large cop .

per wire is vsed for the windings. This makes
it possible to draw considerable power from
the secondary without materially reducing its
voltagea feature useful in cascaded circuits
where the load regulation of a potentiometer
materially affects its accuracy. A carbon brush
must be used to avoid a dead short between
turns; otherwise, overheating and appreciable
phase shift will occur. The use of a carb,:r
brush also increases the autotransformer's
effectiveness. This is true because of the fol-
lowing reasons:

1. A constant contact pressure can be main-
tained.

2. The contact area of the brush is such
that it always contacts at least two coil wind-
ings.

POTENTIOMETERS

Wire-wound potentiometers are perhaps ..-
most common type of transducer, because of
their relatively low cost and freedom from
residual noise. Their resolution is limited by
the size and number of wire turns obtainable
within the limits of angular traN,el. There is
also a practical limit to the minimum resist-
ance between the end terminals and the wiper
at the maximum rotation position. This is
known as end resistance and generally equals
0.025 percent to 0.1 percent of the total resist-
ance, depending on the type of potentiometer
used.

The linearity of a potentiometer is usually
defined in terms of the ratio of maximum error
at any point to the total travel expressed in
voltage, resistance, or degrees. If the unit is
adjusted so that there is no error at the wind-
ing extremities, the accuracy is defined as
zero-based linearity. When the potentiometer
must develop a certain function over a definite
angle, accuracy may be defined by the linearity
over this angle, with the unit phased to produce
no error at the starting point. If the applica-
tion so requires, linearity may also be ex-
pressed as the ratio of maximum error at any
point to the voltage, resistance, or degrees
corresponding to that point. However, this

wmild qllow no tolerance near the zero
so ttic. accuracy more precisely ex-

pressed as a shaft error -Ills a percentage of
wiper position.

Although there is no appreciatie, amount of
rcsidual stati": noise in a wire-wound potenti-
ometet, there may often be a dynamic noise
generated by the wiper contact moving over
th wire. This is a primary function of contact
pressure but is also dependent ,11:on load cur-
rent and impedance. The total resistance of a
potentiometer usually has very little effect on
system accuracy, and hence is subject to greater
tolerance limits than many other computer
components.

Precision potentiometers which contain a
s:Jecial form of carbon element that pi ',rides
infinite resolution are available. The element
has the disadvantage, however, of being ad-
versely affected by humidity and temperature
changes. These potentiometers should not be
confused with ordinary, nonprecision units used
as volume controls in many types of radio
equipment.

When permitted in the application, the use
of multiple-turn potentiometers or helipots
(fig. 9-42) is generally desirable from the
standpoint of resolution and accuracy com-
pared to that Obtai ble in a single-turn potenti-
ometer. For example, the total length of a re-
sistance element may be at least eight times
that of a single-turn potentiometer of equivalent
diameter. However, a proportional increase in
resolution is not necessarily obtained with the
same overall resistance, unless a higher con-
ductivity alloy is used. The effect of mechanical
inaccuracy is greatly reduced in multiple-turn
units if errors are referred to the same scale
factor as used in single-turn potentiometers.

Potentiometer type transducers are more
flexible than the inductive type in that nonlinear
functions may be incorporated by one cf several
methods, which fail into four categories:

1. Shaped winding.
2. Variable-spuced winding.
3. The use of external variables.
4. Nonlinear wiper moti .

Shaped Winding

If the resistance wire is wound ona flat card
whose width varies in proportion to the deriva-
tive of the function desired and with minimum
spacing between adjacent wires, the wiper out-
put will follow the function curve. This occurs
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SLIDER CONTACT

RESISTANCE ELEMENT
FORMED INTO A HELIX

ACTUATING
SHAFT

SLIDER ARM MOVED
AXIALLY AS SHAFT
IS ROTATED

Figure 9-42.Multiple

because successive turns contain different
lengths of wire, and the resistance per turn
changes accordingly. Therefore, the voltage
drop varies from turn to turn, although the
mechanical spacing is constant ever the entire
range. The electrical resolution, then, is
merely a functi of card width variation. Be-
cause of practical limitations in card width,
there is a limit to the maximum slope of the
curve which is to be reproduced. This can be
increasc-ii by changing wire size at various points
as indicated in the typical card shown in
figure 9-43. Although the card width in this
case has sharp discontinuties, the resistance
per turn follows a smooth variation resulting
in an integrated output which is also a smooth
curve.

Variable-Spaced Winding

Another method of obtaining nonlinear func-
tions employs a card of constant width and
varied spacing between turns. Wires are wound
very close together where the slope of the
function is a maximum. The maximum space
between individual turns is limited by the size
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;;OMMON AXIS OF
SHAFT ROTATION
AND HELIX

TD.5-113
;precision potentiometer.

of the wiper, which must always touch the
resistance wire. It, therefore, may be neces-
sary to change vire sizes at regular intervals
in order to extend the slope range of the func-
tion. It is generally difficult to attain the same
rate of change with this method as with a
shaped card without a considerable sacrifice in
resolution. However, the spaced winding method
may be applied to multiple-turn units, which
offsets some of its limitations.

External Variables

A third method of obtain-I-lig a desired out-
put function employs a linear winding tapped
at various points, with fixed resistors bridging
the taps. It is thus possible to reduce the ef-
fective restance of certain sections of the
winding, to produce a series of straight-line
approximations to the desired output function.
If a sufficient number of taps are used, the
resulting curve will lie within the allowable
tolerance band as shown in figure 9-44. This
method may be applied to both single- and
multiple-turn units and avoids some of the
winding complications inherent in the methods
previously described.
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Figure 9-44.Approximation of a curve
through the use of external resistance.

A similar method is to connect each fixed
tap of a linear potentiometer to a specific
voltage. If the voltages applied to the taps are
preselected to correspond with the specific
output function, the potentiometer wiper output
will again be a series of straight-line approxi-
mations to the desired function. (See fig. 9-44.)

Nonlinear Wiper Motion

Linear potentiometer windings may be used
to develop nonlinear functions if the motion

of the wiper is made to follow similar
tion. One such type of windir: w: re
which acts as a wiper arm ant'. is attache_

circumference of a drum forming a curve
which corresponds to the desired output shape
(fig. c/-45). This wiper contacts a linear re-
sistance element lying parallel and adjacent to
the drum which is driven by the input. As the
drum rotates, contact is made between the
wiper and resistance element in accordance
with the position of the contact wire relative
to angular position of the drum.

RELAYS

Relays used for switching functions in com-
puter systems may have either a-c or .1-c
coils with contacts of sufficient size and pres-
sure to handle the required load adequately.
D-c relays are generally used whenever a
suitable power source is available, because of
their greater efficiency, faster action, and
smaller size. In the plate circuit of a. vacuum
tube, the coil is generally wound with a large
number of turns in order to provide the best
impedance matching and sensitivity. Relays
which have critical control applications are
generally constructed with a relatively large
airgap so that the ratio of release current to
operate current is high.

By adding a permanent magnet in the magnetic
circuit, the relay will respond to curren of
only one polarity. A differentially polarized
relay employs an E-shaped circuit with a
permanent magnet in the center leg, and a coil
wound on eaLh arm, with the armature pivoted
about the center. Contacts are located at each
end of the armature, one being actuated by
coil current of one polarity and the other by
the reverse polarity (fig. 9-46).

GYROS

The principles of the gyroscope are dis-
cussed in Chapter 5, "Instrument Flight," in TD
3 & 2. The gyroscopic properties of stability
and precession are utilized in the construction
of certain aircraft instruments, stability being
utilized in the directional gyro and gyro horizon,
while precession is utilized in the turn needle.
In these applications, a mechanical linkage is
employed to give a visual indication on the
pilot's instrument panel.

In computer applications, it may become
necessary to measure rates and position with
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Figure 9-46.Differential relay.

respect to inertial space. This can be ac-
complished by making use of the properties of
the gyroscope; but instead of employing a
mechanical linkage a visual indication,
the linkage drive .eductive or resistive
pickoff to give a .ge output. This output
may then be employed to drive a servo-
mechanism.

Gyros which operate on the principle of
precession are sometimes called rate gyros,
since the magnitude of the output depends upon
the rate of rotation about the sensitive axis.
The accuracy of this type of gyro is affected
by variations in wheel speed, changes which
affect the characteristics of the spring against

SLIPRING

OUTPUT
VOLTAGE

TD.551

which the rotor precesses, bearing friction,
and pickoff errors.

Gyroscopes operating on the principle of
stability may be called position gyros becau
the rotor axis maintains a fixed attitude after
being alined with some vector direction from
which indications of deviations are desired. In
a position gyro, variations in wheel speed affect
sensitivity but not accuracy. Friction and im-
perfect balancing of the rotor also induce errors
and result in drift of the gyro. This makes it
necessary to reset the gyro periodically to re-
establish orientation in the original direc-
tion.

COUNTING CIRCUITS

Counting circuits are defined as those cir-
cuits which receive input pulses representing
units to be counted and produce output voltages
proportional to the applied pulse rates. The
input waveforms must be uniform in amplitude
and in time 67..1-al:ion if accurate counting is to
result; and for this reason, counters are usually
preceded by shaping and limiting circuits to in-
sure the required uniformity.

Frequent applIcLtion of the counter 1,s made
in frequency dividing circuits. These contain
blocking oscillators or multivibrators as the
final stages, which are controlled by counting
circuits and develop output waves at submultiple
frequencies of the input signals.
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